
Total No. of Questions : 10]

[5561]-101
B.E. (Civil)

ENVIRONMENTAL ENGINEERING - II
(2012 Course) (Semester - I) (401001)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, and Q.9 or Q.1O
2) Figures to the right indicates full marks.
3) Draw neat figures wherever necessary.
4) Assume any missing data if necessary.
5) Use of scientific calculators is allowed.

P3705 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write Streeter - Phelps equation and explain the terminology. [5]
b) Enlist different disposal techniques of grit and explain any one in detail.

[5]
OR

Q2) a) Design a bar screen for a peak flow of 40 MLD of sewage. [5]
b) Draw flow chart of conventional sewage treatment plant. [5]

Q3) a) Write short note on rotating biological contactor. [5]
b) Write difference between slow rate filtration and high rate filtration. [5]

OR
Q4) a) Define sludge bulking. Explain temporary and permanent control measures

of sludge bulking. [5]
b) Explain operational problem in trickling filter and its control measures.

[5]
Q5) a) Design an oxidation pond for the following data [8]

i) Sewage flow = 10 m3/d
ii) BOD of raw sewage = 250 mg/l
iii) Minimum temperature 10°C and maximum 30 °C
iv) Desired effluent = 20 mg/l
v) Location = 20° latitude
vi) Yield of photosynthetic O

2
 = 250 kg/ha/d

b) Explain purification principle of phytoremediation technology. Write its
working process at filed and design parameters. [8]

OR

P.T.O.
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Q6) a) Write principle, advantages & disadvantages of aerated lagoon. [8]

b) Explain purification principle of root zone cleaning system. Write its
working process at filed and design parameters. [8]

Q7) a) Explain dewatering of sludge by gravity thickener with principle, schematic
sketch and working mechanism. [8]

b) Explain stages of anaerobic digestion and factors governing anaerobic
digestion. [8]

OR

Q8) a) Write working principle, flow sheet, advantages and disadvantages of
package sewage treatment plant. [8]

b) Write principle, advantages & disadvantages of Up-flow Anaerobic Sludge
Blanket (UASB) Reactor. [8]

Q9) a) Write difference between neutralization and equalization. [6]

b) Explain different primary and secondary treatment methods. [8]

c) Write effluent characteristics for dairy industry. [4]

OR

Q10)Give the range of important characteristics of waste water from following
industry and draw a suitable flow diagram for treatment for each industry.[18]

a) Sugar industry.

b) Dairy industry.

c) Distillery industry





Total No. of Questions : 10]

[5561]-102
B.E. (Civil)

TRANSPORTATION ENGINEERING
(2012 Pattern) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmics tables, slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.
5) Assume suitable data if necessary.

P3706 [Total No. of Pages : 3

SEAT No. :

Q1) a) Explain in brief Road user and Vehicular characteristics. [5]

b) Write down the various steps in calculating the length of various categories
of roads, as per third road development plan. [5]

OR

Q2) a) State the necessity of highway planning. [5]

b) Explain with a neat sketch significance of condition and collision diagram
in accident analysis. [5]

Q3) a) Calculate minimum sight distance to prevent head on collision between
two cars A and B which are approaching each other with a speed of
90 Kmph and 60 Kmph respectively. Assume reaction time of driver =
2.5 sec., Coefficient of friction = 0.7 and brake efficiency of 50 percent
in either case. [5]

b) Calculate the extra widening required for a pavement of width 7 m on a
horizontal curve of radius 250 m, if the longest wheel base of vehicle is
expected on the road is 7 m. Design speed is 70 Kmph. [5]

OR

P.T.O.
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Q4) a) Explain the Ductility test on Bitumen and its significance. [5]

b) State comparison between Flexible and Rigid Pavement. [5]

Q5) a) Explain with a neat sketch different component parts of an aeroplane.[4]

b) Explain in brief the following : [6]

i) Apron.

ii) Runway.

iii) Hanger.

c) The length of Runway under standard condition is 2100 m. The airport
site has an elevation of 270 m above the mean sea level. Its reference
temperature is 30ºC. If the runway is to be constructed with an effective
gradient of 0.20%. Determine the runway length to be provided. [6]

OR

Q6) a) State the advantages and disadvantages of air transportation. [4]

b) Explain with a neat sketch Wind Rose Diagram Type II. [6]

c) Explain in brief the different aspects to be considered while selecting a
site for construction of airport. [6]

Q7) a) Define afflux. A bridge has a linear waterway of 150 m constructed across
a stream, whose natural linear waterway is 220 m. If the average floods
discharge is 1200 m3/sec and flood depth is 3 m, calculate the afflux?[6]

b) Explain different types of loading on Road Bridge. [4]

c) What are the different bridges Sub-structures? Explain in brief. [6]

OR

Q8) a) Determine the most economic span for the bridge from the data. Make
any necessary assumptions. [6]

Span m 06 12 18 25

Cost of S.S. per span (Rs.) 3,300 12,500 25,000 48,000

Cost of one Pier (Rs.) 16,000 16,500 16,200 15,800

b) State the various factors influencing the choice of bridge super structure.
[4]

c) Explain in brief the following : [6]

i) Abutment.

ii) Scour Depth.

iii) Wing walls.
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Q9) a) Enlist the different types of culvert and explain the method of construction
of pipe culvert. [6]

b) Explain the following with neat sketch : [6]

i) RCC slab Bridge.

ii) Hollow Girder Bridge.

c) Write a short note on Bridge erection techniques? [6]

OR

Q10)a) What are the bridge bearings? Explain it with neat Sketch's. [6]

b) What are temporary bridges? Explain the pontoon bridges. [6]

c) Explain the following with neat sketch : [6]

i) Transverses Bridges.

ii) Bascules Bridge.





Total No. of Questions : 10]

[5561]-104

B.E.(Civil)

STRUCTURAL DESIGN OF BRIDGES

(2012 Pattern) (Semester - I) (End Sem.) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Figures in bold to the right indicates full marks.

3) IRC : 6, IRC : 112, IS 456, IS 800, IS 1343 and Steel table are allowed in the

examination.

4) Neat diagrams should be drawn wherever necessary.

5) If necessary, assume suitable data and indicate clearly.

6) Use of electronic pocket calculator is allowed.
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SEAT No. :

Q1) Write a note on RC highway bridges. [10]

OR

Q2) Explain different loadings adopted for railway steel bridges. [10]

Q3) Explain Pigeaud’s curves with an example? [10]

OR

Q4) Explain the procedure to obtain maximum bending moment and shear force

on an intermediate longitudinal girder. [10]

Q5) Design the members U
3
-U

4
, U

4
-L

4
 for the board gauge railway steel truss

bridge shown in Fig. 1. The details are as follows. [18]

a) Weight of stock rail = 0.55 kN/m

b) Weight of check rail = 0.65 kN/m

c) Sleepers of size = (0.25 × 0.25 × 2.5) m @ 0.40 m c/c

d) Unit weight of sleepers = 7.28 kN/m3 e) Spacing of truss = 4.0 m c/c

f) Equivalent uniformly distributed load for BM and SF are 2174 kN and

3060 kN respectively

g) CDA = 0.31

Fig. 1

OR

P.T.O.
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Q6) For the Problem given in Q.5 design the members U
1
-U

2
 and U

1
-L

2
. [18]

Q7) Design a rocker bearing for the given data and also sketch the details. [16]

a) Maximum normal load = 3350 kN

b) Minimum normal load = 850 kN

c) Lateral load = 28 kN

d) Longitudinal load = 310 kN

OR

Q8) a) Explain the classification of bridge bearings with neat sketches. [8]

b) Explain the design procedure for elastomeric bearing. [8]

Q9) Explain the steps involved in design of abutment Sand piers. [16]

OR

Q10)Design a RC abutment for a RC T-beam deck slab bridge with the following

data. [16]

a) Span = 12 m

b) Width of carriageway = 10 m

c) Live load on the deck slab = IRC Class AA

d) Dead weight of span = 4,800 kN

e) Longitudinal force = 370 kN

f) Height of abutment from the top of footing to bearing level = 12.15 m

g) Unit weight of backfill soil = 16 kN/m3

h) Allowable bearing pressure = 275 kN/m2

i) Materials = M 40 grade concrete and steel of grade Fe 500

t t t
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[5561]-105

B.E. (Civil)

SYSTEMS APPROACH IN CIVIL ENGINEERING

(2012 Course) (Semester - I) (Elective - I) (401004B)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data, if necessary.

P3709 [Total No. of Pages : 5

SEAT No. :

Q1) a) For each of the following function, state the function is convex or

concave. [6]

i) F(x) = 6x3 – 6x2 – 6

ii) 2 2

1 2F(x) 4x x= −

iii) F(x) = x3 + x4

b) Define local and global optima with the help of neat diagram. [4]

OR

Q2) a) Solve using Lagrangian multiplier technique [6]

Maximize 2 2 2

1 2 3Z x 3x 5x= + +

Subject to

x
1
 + x

2
 + 3x

3
 = 2

5x
1
 + 2x

2
 + x

3
 = 5

x
1
, x

2
, x

3
 ≥ 0

b) Give Hessian matrix for [4]

2 2 2

1 2 3 1 2 1 3 1 2F(x) 4x 3x x 6x x x x x / 2 2x 15= + + − + − − +

Q3) a) Explain following terms in queuing method [6]

i) Queue discipline

ii) Customers behavior

iii) Size of population

P.T.O.
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b) Assign following eight jobs through machines A & B in the sequence

B – A. The processing time for each job is as follows : [4]

Job 1 2 3 4 5 6 7 8

Machine A : 08 12 19 10 11 08 10 09

Machine B : 10 14 16 09 12 07 10 08

Give the sequence only

OR

Q4) a) Two persons A and B are working on a two station assembly line. The

distribution of activity times at their stations are [6]

Time Time frequency Time frequency

(Sec) (A) (B)

10 04 04

20 07 06

30 10 09

40 15 16

50 35 39

60 18 15

70 08 07

80 03 04

Simulate the operation of the line for next 10 items. Use following random

numbers :

For A : 03, 59, 30, 16, 57, 87, 21, 36, 60, 82

For B : 57, 09, 16, 73, 28, 07, 30, 62, 29, 66

b) Differentiate between Dichotomous Search and Golden Section Method.

[4]

Q5) a) Explain the concept of Decision tree by giving suitable example and neat

sektch. [6]

b) Solve following DP problem and assign workers to three districts to

maximize profit. [10]
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No. of Distribution of profits (x 1000 Rs.)

workers District A District B District C

0 0 0 0

1 25 20 33

2 42 38 43

3 55 54 47

4 63 65 50

5 69 73 52

6 74 80 53

OR

Q6) a) Give optimum route for the following problem using Dynamic

programming method. [10]

Node Distance (km) Node Distance (km)

1-2 02 1-3 05

1-4 02 2-5 10

2-6 12 3-5 05

4-6 15 4-7 19

5-8 07 6-8 03

6-9 04 7-9 04

9-10 04 8-10 03

b) What is meant by Dynamic Programming? What are its applications?[6]

Q7) a) A builder wishes to determine number of advertisements to publish in

three magazines A, B & C. His objective is to maximize total exposure to

principal buyers of property. Percentage of readers for each magazine

are known. Exposure in any particular magazine is the number of

advertisements placed multiplied by the number of principal buyers.

Following data may be used:

Exposure category Magazines

A B C

Readers in lakhs 1.0 0.6 0.4

Principal Buyers 10% 15% 07%

Cost per advt (Rs.) 5,000 4,500 4,250

The budgeted amount is maximum Rs. one lakh for the advertisements.

The builder has decided that magazine A should have no more than six

advertisements and that of B & C have at least two. Formulate LP model

for the problem. [8]
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b) Use Simplex method to solve following problem. [8]

Maximize Z = 2x
1
 + 5x

2

Subject to

x
1
 + 4x

2
 ≤ 24

3x
1
+ x

2
 ≤ 21

x
1
 + x

2
 ≤ 9

x
1
, x

2
 ≥ 0

OR

Q8) a) Solve by using big M method. [8]

Minimise Z = x
1
 + 2x

2
 + x

3

Subject to

x
1 
+ x

2
/2 + x

3
/2 ≤ 1

3/2x
1
 + 2 x

2
 + x

 3 
≥ 8

x
1
, x

2
, x

3
 ≥ 0

b) A manufacturer of a line of patent medicines is preparing a production

plan of  medicines A & B. There are sufficient ingredients available to

make 20,000 bottles of A and 40,000 bottles of B. But there are only

45,000 bottles into which both the medicines can be put. Furthermore, it

takes three hours to prepare enough material to fill 1,000 bottles of A, it

takes one hour to prepare enough material to fill 1,000 bottles of B and

there are 66 hours available for this operation. The profit is Rs. 8 per

bottle for A and Rs. 7 per bottle for B. Formulate the LPP problem. [8]

Q9) a) Solve following transportation problem to optimize the transportation

cost by using least cost and row minima method. [6]

To

1 2 3 supply

A 1 2 3 50

origin B 3 2 1 80

C 4 5 6 75

D 3 1 2 95

demand 120 80 100
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b) Solve the following assignment problem to minimize the cost. [6]

1 2 3 4

A 21.75 21.25 17.75 12.25

B 22.75 22.25 18.75 13.25

C 28.25 27.75 24.25 18.75

D 9.25 8.75 5.25 23.75

c) Write detailed note on degeneracy in transportation model. [6]

OR

Q10)a) Find the optimal solution of the following problem using [6]

i) North West Corner method

ii) Column Minima method

D1 D2 D3 D4 available

O1 8 10 7 6 50

O2 12 9 4 7 40

O3 9 11 10 8 30

Required 25 32 40 23 120

b) Five contractors bidded for five sections of a road project as per the

cost (in crore Rs.) given below. Assign the projects with the contractors

to give minimize the total cost. [6]

sections

1 2 3 4 5

A 14 27 08 24 24

contractors B 08 27 10 21 32

C 16 15 04 27 32

D 12 15 16 30 40

E 14 24 20 27 36

c) If contractor C has withdrawn from the process, reassign the contractors

to minimize the total cost. [6]

t t t
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[5561]-106
B.E.(Civil Engineering)

ADVANCED CONCRETE TECHNOLOGY
(2012 Course) (Semester - I) (End Sem.) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherevr necessary.
3) Figures to the right indicates full marks.
4) Your answers will be valued as a whole.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
7) Use of IS code 10262, 456 is not allowed.

P3710 [Total No. of Pages : 3

SEAT No. :

Q1) a) Write a short note on Pervious concrete. [4]

b) Write a short note related to the properties of concrete on [6]

i) Aggregate cement bond strength.

ii) Effect of admixtures

OR

Q2) a) Write a short note on Self curing concrete. [4]

b) Explain workability as a quality measure of green concrete. On which
factors workability of concrete depends? [6]

Q3) a) Write a short note on waste material based concrete. [4]

b) Write a short note on non destructive testing methods [6]

i) Ground penetration radar

ii) Stress wave propagation method,

OR

Q4) a) Explain how high performance concrete differs from high strength
concrete. [4]

b) Explain the step by step procedure involved in the design of fly ash
cement concrete mixes. [6]

P.T.O.
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Q5) a) What is aspect ratio? How it can influence the properties of composites?
[4]

b) Write a short note on: [6]

i) Glass fibers

ii) Steel fibers

c) Explain the basic concept of using fibers in the concrete composite ?
Explain the role of fibers improving the mechanical properties under
tension and bending. [6]

OR

Q6) a) Write a short note on: Fiber matrix interfacial bond. [4]

b) Explain in detail interaction between fiber matrix composite under cracked
and uncracked condition. [6]

c) Define fiber reinforced concrete composite. What are the different types
of fibers used in the construction industry? Write the properties and
application. [6]

Q7) a) Write a short note on polymer fiber reinforced concrete composite. [4]

b) Which are the quality control tests conducted for steel fiber reinforced
concrete composites? [6]

c) Explain the behavior of SFRC under compression, tension and flexure?[6]

OR

Q8) a) Write a short note on steel fiber reinforced concrete composite. [4]

b) Explain stress strain property and compressive strength properties of
FRC. [6]

c) What precautions should be taken during mixing and casting of fiber
reinforced concrete composite? [6]
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Q9) a) Define ferrocement? What are its applications? [6]

b) What are the different tests conducted on cement mortar as a ferrocement
material? Explain any one in detail. [6]

c) Explain closed mould technique for ferrocement with merits and demerits.
[6]

OR

Q10)a) What are the advantages Ferrocement. [6]

b) Enlist factors affecting ferrocement material in fresh and hardened state.
Explain the effect of water cement ratio on properties of ferrocement
material? [6]

c) Explain open mould technique for ferrocement with merits and demerits.
[6]





Total No. of Questions : 8]

[5561]-107
B.E.(Civil)

ARCHITECTURE AND TOWN PLANNING
(2012 Course) (Semester - I) (End Sem.) (Elective - I) (401004)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Assume suitable data, inf necessary.
2) Figures to the right indicate full marks.
3) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
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Q1) a) Who is responsible for making any changes while planning a town? What
approaches are taken by the said authority? [7]

b) What is “quality of life”? Mention the parameters involved in. [7]

c) Explain in detail how haphazard growth of town is controlled? [6]

OR

Q2) a) Elaborate following qualities of Architecture, giving appropriate example:
future growth, contextual. [8]

b) Elaborate : a case study of “Sustainable Architecture”. [6]

c) Enlist minimum 6 objectives of town planning and explain any one. [6]

Q3) a) What is the need and importance of Civic Surveys for D.P.? Explain
how these are carried out for fulfilling water supply and drainage system
requirement for new town. [9]

b) Explain various Traffic and Transportation system in town planning and
its impact. [8]

OR

Q4) a) Enlist different planning agencies and explain organizational hierarchy
and assigned duties for smooth functioning of any one town planning
agency. [9]

b) Elaborate “ITS” in depth. [8]

P.T.O.
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Q5) a) Write a short note on Coastal Regulatory Zone and draw appropriate
sketches. [8]

b) Elaborate the need of UDPFI Guidelines for land use and infrastructure.[9]

OR

Q6) a) Describe the contents of MRTP Act with respect to TPS. [9]

b) Write a short note on Special Economic Zone and its impact [8]

Q7) a) Write a short note on Special Township. [8]

b) Write a note on: Application of GIS in town planning. [8]

OR

Q8) a) Elaborate: Salient features of Land Acquisition, Rehabilitation and
Resettlement Act 2013. [8]

b) Explain the importance of new techniques such as GPS and Remote
sensing in planning and design of town area. [8]
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[5561]-108
B.E.(Civil Engg.)

ADVANCED ENGINEERING GEOLOGY WITH ROCK MECHANICS
(2012 Course) (Semester - I) (Elective - I) (401004E)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Neat diagrams should be drawn wherever necessary.
4) Assume suitable data wherever required.
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SEAT No. :

Q1) a) Engineering Significance of Pre Cambrian secondary rocks (Kaladgis
and Vindhyan) [6]

OR

b) Note on Engineering significance of Archean rocks. [6]

Q2) a) Describe field characteristics of Deccan Trap Basalt. [7]

OR

b) Write a note on Flow groups. [7]

Q3) a) Describe in brief different parameters of morphometric analysis of river
basin. [7]

OR

b) Location and depth of drill holes to be taken for bridge foundation. [7]

Q4) a) Write a note on Scarcity of sand in Deccan Trap. [8]

OR

b) i) Field Characters of Fractures. [4]

ii) Write a note on Block disintegration. [4]

P.T.O.
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Q5) a) Calculate the Core Recovery and RQD from the following given data.[7]

Run from Piece No. Length in cm Nature of fracture at

(m) to (m) lower end of piece

1 8 J

2 18 J

3 16 J

0-3 4 12 J

5 8 J

6 8 J

7 8 J

8 14 J

9 8 J

10 5 J

11 7 J

12 9 J

13 5 J

14 14 J

3-6 15 12 J

16 16 J

17 10 J

18 9 J

19 8 J

20 8 J

21 5 J

22 9 J

OR

b) Discuss how location of spillway is decided on geological grounds. Add
a note on case histories due to columnar basalt & volcanic breccias.[7]
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Q6) a) Calculate the apparent resistivity of the region with different depth zones.
[7]

Sr. No. R a 2aR

1 2.70 1

2 2.31 2

3 1.90 3

4 1.71 4

5 1.56 5

6 1.45 7

7 1.23 10

OR

b) Discuss a case history of dam where dyke has created a disaster at the
spillway location. [7]

Q7) a) Write on the Wickham’s concept of Rock Structural Rating (R. S. R.) in
detail. [7]

OR

b) Explain Barton’s system of classification of rock masses. [7]

Q8) a) Describe Tunneling through Amygdaloidal basalts with examples. [7]

OR

b) What are fractures? Mention their important field characters. Discuss
their engineering significance from tunneling point of view. Give case
histories. [7]

Q9) a) Suitability of Deccan basalt as a construction material. [7]

OR

b) Write a note on Resistivity survey. [7]

Q10)a) Relationship between major faults and major earthquakes. [7]

OR

b) Problems with open excavations in city areas. [7]
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[5561]-109
B.E. (Civil Engineering)

MATRIX METHODS OF STRUCTURAL ANALYSIS
(2012 Pattern) (Elective-II) (Semester-I)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q. 1 or 2, Q. 3 or 4, Q. 5 or 6, Q. 7 or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicates full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume Suitable data if necessary.

P3713 [Total No. of Pages : 4

SEAT No. :

Q1) a) Explain in brief Gauss-Elimination Method and draw computer flowchart.[6]

b) Determine support reactions of continuous beam ABC as shown in figure
using flexibility matrix method if supports B and C sink by 25 mm and
35 mm respectively. Take EI = 3000 kN.m2. [8]

c) Determine displacement at joint B and force F in the bar structure as
shown in figure using stiffness matrix method. Take E = 210 GPa. [6]

OR

P.T.O.
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Q2) a) Explain in brief Gauss Jordon Method and write its computer algorithm.[6]

b) Determine support reactions of the portal frame ABC as shown in figure
using flexibility matrix method. Take EI constant. [8]

c) Derive the transformation matrix and stiffness matrix of a truss member
with four degrees of freedom. [6]

Q3) Analyze the continuous beam ABC as shown in figure using stiffness matrix
method. Take EI constant. Draw BMD. [18]

OR

Q4) Analyze the portal frame ABC as shown in figure using stiffness matrix method.
Neglect axial deformation. Take EI constant. Draw BMD. [18]
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Q5) Derive stiffness matrix and transformation matrix for grid member/element
with 06 degrees of freedom. [16]

OR

Q6) Determine unknown joint displacements of the two member grid structure as
shown in figure using stiffness matrix method. EI = 2000 kNm2 and
GJ = 0.5 EI. [16]

Q7) A space truss shown in figure is subjected to horizontal and vertical loads.
Determine the deflection at the loaded joint using stiffness matrix method.
Take E = 200 GPa and c/s area of all members 1000 mm2. All members are
fixed on ground. [16]

OR
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Q8) a) A beam of span 6 m is fixed at both ends and carries udl of 10 kN/m.
Estimate the deflections at quarter span intervals using finite difference
method. Take EI constant. [8]

b) Estimate the critical buckling load ‘P’ of a uniform pin ended column of
Length L = 16 m and flexural regidity EI = 1600 kN.m2 using three sub
intervals. Apply finite difference method. [8]





Total No. of Questions : 12]

[5561]-110
B.E. (Civil)

INTEGRATED WATER RESOURCES AND PLANNING
MANAGEMENT

(2012 Course) (Semester-I) (Elective-II) (401005B)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer any one from questions 1 or 2, 3 or 4, 5 or 6, 7 or 8, 9 or 10, 11 or 12.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3714 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write a note on: Water resources in India. [3]

b) How the use of rights for water is made? [3]

OR

Q2) a) Which are the water infrastructure-problems? [3]

b) What is meant by Ground water owner ship? [3]

Q3) a) Write a note on: Principles of water pricing. [3]

b) Write a note on water scarcity. [3]

OR

Q4) a) How the benefit cost analysis is carried out in IWRP explain? [3]

b) Write a note on: Sustainability principles for water management. [3]

Q5) a) How the recycling and reuse and storage of water can be done? [4]

b) How the Flood & Drought can be managed? [4]

OR

Q6) a) What is meant by recharge import? [4]

b) What is the use of geo-informatics for drought management? [4]

P.T.O.
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Q7) a) Explain in detail necessity of water management in irrigation sector. [8]

b) What are navigation & recreational water demands. [8]

OR

Q8) a) What are consumptive and non-consumptive demands? Explain in detail.
[8]

b) Write a note on Estimation & forecasting of water demands of domestic
& industrial sector. [8]

Q9) a) How to protect the vital ecosystem by Environmental Management. [8]

b) Social impact of water resources development on Education & health.[8]

OR

Q10)a) Explain Direct/Indirect benefits of water resource development on
employment generation. [8]

b) Write a note on: Social impact of water resources development on
co-operative movement. [8]

Q11)a) How the management of (IWRM) by use of data driven techniques like
Artificial Neural networks is done? [8]

b) Define Watershed. How the watersheds are classified? Explain integrated
approach for watershed management. [10]

OR

Q12)a) How the management of (IWRM) by use of data driven techniques like
Genetic programming is done? [8]

b) Write a note on: [10]

i) Contour Bunding ii) Strip Cropping

iii) Bench Terracing iv) Check Dams





Total No. of Questions : 10]

[5561]-111

B.E. (Civil)

TQM  AND MIS IN CIVIL ENGINEERING

(2012 Course) (Semester-I) (Elective-II) (401005 C)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer any one from questions 1 or 2, 3 or 4, 5 or 6, 7 or 8, 9 or 10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.
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Q1) a) Explain Deming’s PDCA cycle in detail. [6]

b) State any two definitions of “Quality.” State its meaning w.r.t.
construction industry. [6]

OR

Q2) a) What are the parameters that hinder Quality on construction site? [6]

b) What steps should be taken to achieve “Quality” on construction site?[6]

Q3) a) Discuss the data and information required to start a manufacturing unit
of interlocking blocks in rural area. [6]

b) What are the objectives of MIS for construction industry? [6]

OR

Q4) a) Define Data and information. State two examples of data and information
as applied to construction industry. [6]

b) What are the Decision Support Systems commonly used? Explain in
brief. [6]

P.T.O.
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Q5) a) Discuss the problems that occur while implementing TQM on
construction site? [8]

b) What is Six Sigma? State its levels. Also, explain how to calculate sigma
level. [6]

OR

Q6) a) Prepare checklist of formwork activity at various stages of work. [8]

b) What is meant by conformity and non conformity? Explain with the help
of suitable examples. [6]

Q7) a) What is the ‘Cost of Quality’? How can it be calculated? Explain with
the help of suitable example. [8]

b) What do you mean by ‘Benchmarking’? How is it related to productivity?
[8]

OR

Q8) a) Explain in brief strategic planning. What are the benefits of strategic
planning? [8]

b) Explain in detail the concept of Supply Chain Management. [8]

Q9) a) What are the advantages of using ERP for human resource management
and inventory management in constriction field? [8]

b) What are the applications of Data Base Management system in
construction industry? [8]

OR

Q10)a) Explain any one ERP software available in market and discuss its
applications for quality improvement on site. [8]

b) How will you use GPS effectively while dealing with concreting activities
at various locations. [8]
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[5561]-112
B.E. (Civil)

EARTHQUAKE ENGINEERING
(2012 Pattern) (Semester-I) (Elective-II) (401005 D)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, and Q11 or Q12.

2) Figures to the right indicate full marks.

3) IS 456, IS 1893 are allowed in the examination.

4) Neat diagrams must be drawn wherever necessary.

5) If necessary, assume suitable data and indicate clearly.

6) Use of electronic pocket calculator is allowed.
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Q1) a) Define: [2]

i) Magnitude of earthquake

ii) Intra plate Earthquake

b) Explain the interior of earth? What are different types of seismic waves.[4]

OR

Q2) a) Define Isoseismal and describe their uses? [3]

b) Explain different causes of earthquake. [3]

Q3) A cantilever beam 3 m long supports mass of 500kg at the free end. Find the
natural period and natural frequency. E = 2.1 × 106 kg/cm2 & EI = 10,000 kN.m2.[6]

OR

Q4) An elevated water tank of 20,000 liter capacity has a natural period of in lateral
vibration as 1.0 sec when empty. When same water tank is full of water its
natural period lengthens to 2.2 sec. Determine the lateral stiffness k of elevated
water tank and self weight of water tank W. Assume elevated water tank as
SDOF and neglect the self weight of supporting columns. [6]

P.T.O.



2[5561]-112

Q5) Explain the following terms (Any two): [8]

a) Seismic Zoning.

b) Vertical irregularity in buildings.

c) Weak storey and Soft Storey.

OR

Q6) Calculate the distribution of base shear at each floor level as per seismic
coefficient method for the OMRF without brick infill building shown in Fig.6.1
The building is located in Zone IV. The frames are spaced at 4m c/c. Assume
soil of Type II. Assume three storeyed building with D.L. = 5kN/m2,
L.L. = 4kN/m2 on each floor and 1.5 kN/m2 on roof. Storey height = 3m. [8]

Q7) A (400 × 400)mm column is reinforced with 8-16# It is supported on isolated
footing. The load coming on the footing is 450 kN and a moment of
30 kN-m. The SBC of the soil is 165 kN/m2. Using M 25 grade of concrete
and steel of grade Fe 415 Design footing. [16]

OR

Q8) a) What is Liquefaction? Write effects of liquefaction. [4]

b) What are the different soil improvement techniques to reduce liquefaction.
[6]

c) What type of forces generated due to earthquake and explain its effect
on foundation. [6]
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Q9) a) Explain with example the role of: (i) Active dampers, (ii) Passive dampers
and (iii) Tuned mass dampers (TMD) in controlling earthquake induced
vibration. [8]

b) What are the basic precaution to be followed in rescue operations. [8]

OR

Q10)a) What is disaster management? Explain its various phases. [8]

b) Define Active and Passive control. Write different types of the passive
control system and explain any one example. [8]

Q11)a) What is retrofitting and rehabilitation of structures? [8]

b) Explain the Shear Wall and its behavior? [10]

OR

Q12)a) Explain the techniques used for strengthening RCC beams and Columns.
[8]

b) Explain any three retrofitting techniques used for masonry buildings?[10]
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[5561]-113
B.E. (Civil)

ADVANCED GEOTECHNICAL ENGINEERING

(2012 Pattern) (Semester-I) (Elective-II) (401005 E)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

4) Use of electronic pocket calculator is allowed in the examination.

5) Neat diagrams must be drawn wherever necessary.
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Q1) a) Explain in detail clay water relation and clay minerals. [5]

b) What are the different methods of soil classification? Discuss their merits
and demerits. [5]

OR

Q2) a) Explain the graphical method of estimating earth pressure (active) by
Rebhanns construction. [5]

b) How to determine active and passive earth pressure in cohesive and
cohesionless soil. [5]

Q3) a) How does Rankines approach differ from Coulombs approach for
estimating active earth pressure? [5]

b) Write a note on application of geosynthetics in geo environment. [5]

OR

Q4) a) Write down with suitable sketch application of soil reinforcement for
embankment. [5]

b) Explain soil nailing with situations applicable. [5]

P.T.O.
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Q5) a) Discuss the following in detail. [2×4=8]

i) Elastic half space method.

ii) Linear elastic weightless spring method.

b) Explain the following methods. [2×4=8]

i) List various design criteria for machine foundation.

ii) Justify the statement that design of a foundation for machines is an
interdisciplinary approach.

OR

Q6) a) Discuss the design criteria for impact type machine foundations as per
IS-2974-(Part-II) 1966. [8]

b) Explain in detail soil properties relevant for dynamic loading & its
determination. [8]

Q7) a) How and where deep mixing technique used.

b) What are the different techniques of ground improvement?

c) Explain the steps for vibrofloation with inserting reinforcement with neat
sketch.

[3×6=18]

OR

Q8) a) In which case and how ground improvement by dynamic loads is best
suitable.

b) How to improve soil strength by sand drains.

c) Write down the procedure for grouting and also note down the advantages.

[3×6=18]
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Q9) a) Explain following terms in detail.

i) Secondary consolidation. [4]

ii) Various Rheological elements [4]

b) Discuss following terms in detail.

i) Creep [4]

ii) Saint Venants model [4]

OR

Q10)a) Explain the utility of Rheological model. [8]

b) Explain basic and composite Rheological models. [8]
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[5561]-114
B. E. (Civil)

DAMS AND HYDRAULIC STRUCTURES
(2012 Pattern) (Semester-II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3or Q.4, Q.5, or Q.6 Q.7or Q.8, Q.9 or Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indidate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
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Q1) a) Write note on types of instruments used in dam safety. [3]

b) Give the Classification of dams based on hydraulic action. [3]

OR

Q2) a) What are the different factors that govern the selection of site of a dam?
[3]

b) Differentiate between large dam and small dam. [3]

Q3) a) State any four forces acting on gravity dam and write their equation. [4]

b) Write note on galleries in a gravity dam with respect to location, size,
shape and function. [4]

OR

Q4) a) What are the different types of arch dam? Explain with the help of neat
sketch Constant radius arch dam. [4]

b) Explain with the help of diagram Elementary profile of gravity dam. [4]

Q5) a) Write note on energy dissipation below spillway. [3]

b) Explain with the help of figure different key levels and heads in spillway.[3]

OR
P.T.O.
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Q6) a) Explain any one type of spillway gate with the help of neat sketch. [3]

b) State the purpose and types of spillway gates. [3]

Q7) a) What is phreatic line? Enlist the steps to draw the phreatic line. [5]

b) State how the choice of selection of cross section of an earth dam is
governed by various foundation conditions. [5]

c) Explain with the help of a sketch, the components of a zoned embankment
dam and homogeneous embankment dam, with their functions. [8]

OR

Q8) a) For earth dam of homogeneous section with a horizontal filter as shown
in fig1, draw the top flow line. If the coefficient of permeability of the
soil material used in the dam is 5×10–4 cm/sec, find the seepage flow per
unit length of the dam.  [8]

Fig-1

b) Explain different types of structural failures of an earth dam. [5]
c) Explain Swedish slip circle method of stability analysis of earth dam.[5]

Q9) a) What are the points to be considered while selecting the alignment of
canal? [4]

b) State various types of canal falls and explain any one type with the help
of a sketch. [6]

c) Design an irrigation channel in alluvial soil according to Lacey’s silt theory,
given the following data: [6]
Full supply discharge = 15m3/sec, Lacey’s silt factor = 1.0, Channel
side slopes=½:1.

OR
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Q10)a) Explain the importance of canal lining and state the different types of
Canal lining. [4]

b) Explain Kennedy’s theory of design of stable canal. [6]

c) Design an irrigation canal section by using Kennedy’s theory given the
following data. [6]

Discharge Q=2828 cumecs, Kutter’s N=0.0225, Critical velocity ratio
m=1, Side slope = ½:1, B/D = 7.6. Find also the bed slope of the canal.

Q11)a) Explain with neat sketch guide bunds. [4]
b) What is meant by Cross Drainage work? Explain level crossing with neat

sketch. [6]
c) State the various types of river training works and explain the purpose

served by any two of them. [6]
OR

Q12)a) Draw neat sketch of [4]
i) Super Passage
ii) Syphon aqueduct

b) What is Groyne? State classification of Groynes. [6]
c) On the basis of functions describe the important types of outlets with

sketch. [6]
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[5561]-115
B.E. (Civil )

QUANTITY  SURVEYING  CONTRACTS  AND TENDERS
(2012 Pattern) (Semester-II) (401008)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.No.1 or 2, 3 or 4, 5 or 6, 7 or 8, 9 or 10, 11 or 12.
2) Figures to the right indicate full marks.
3) Draw neat diagram wherever necessary.
4) Use of logarithmic table, slide rule and electronic pocket calculator are allowed.
5) Assume suitable data if necessary, stating it clearly.

P3719 [Total No. of Pages : 5

SEAT No. :

Q1) a) A housing project is to be taken up. Explain the role of estimation and
quantity surveying that helps in working out feasibility of the project.[4]

b) Explain the principle of long wall and short wall method of estimation of
a building and compare it with centre line method. [2]

OR

Q2) a) Why is degree of accuracy required in estimation? What is the degree of
accuracy required in the measurement of length, area and volume. [4]

b) What information or data is available in DSR and SSR. [2]

Q3) a) What are the advantages of Preliminary Estimate? What are the type of
approximate estimate prepared in the following case. [4]

i) Bridge of 4 span

ii) Factory shed

iii) Approximate Estimation considering total length of wall in running
metre.

b) Explain centage or departmental charges. [2]

OR

P.T.O.
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Q4) a) Enlist the various methods of estimation. [2]

b) Estimate the quantity of wood required for a door opening of 2.1m×0.9m
with a bearing of 10cm. The frame is of 10 cm ×7.5 cm and shutter is
2.5 cm thick. [4]

Q5) a) Estimate the following items of works from the fig.1 by using long wall
and short  wall method.

i) Foundation cement 1:3:6 [2]

ii) First class brick work in super structure. [4]

iii) 12 mm internal plastering in CM 1:6 [2]

OR

Q6) a) Prepare the bar bending schedule for the roof slab and find out the
quantity of steel required for the RCC slab shown in Fig.2. [4]
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b) What are the different methods of valuation. Explain in detail the rental
method of valuation and what are the various outgoings that are considered
in rental method of valuation. [4]

Q7) a) As a party applying for a tender, explain the role of rate analysis and
factors affecting the rates in preparing the tender. Will lead and lift have
any effect on the rate of item of work, explain. [6]

b) Workout the unit rate for the following finished items required for a
building, RCC work in CC 1:2:3 in slab and beam. [8]

The following rates of materials and labour at the site.

i) Cement Rs. 300/- per bag

ii) Sand Rs. 2100/- per cu.m.

iii) Aggregate Rs. 750/- per cu.m.

iv) Standard bricks Rs. 7,500/- per 1000 No’s

v) Steel Rs. 50,000/- per tonne

vi) Man Mazdoor Rs. 250/- per day

vii) Bar bender Rs. 500/- per day

viii) Carpenter Rs.600/- day

c) Under what context the term Deprecation and obsolescence are used,
and what are the main difference between. Give example of each. [4]

OR

Q8) a) Distinguish between the general specifications and detailed specifications.
Write the general specification for First class building. [6]

b) What are the necessity and types of specification? What is meant by
overhead and its different types? How does contingency differ from
overhead? [6]

c) Draft a detailed specification for Damp Proof  Course in Cement concrete
1:2:4. [6]
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Q9) a) What is e-tendering? Compare the difference between Manual tender
and e-tender. What are the advantages of e tendering. [6]

b) What is pre bid meeting why it is necessary? Explain in detail of
submission and opening of tender. [4]

c) Explain the classification of PWD works under [6]

i) Nature of work and

ii)  According to cost of work.

Discuss the suitability of piece work agreement and procedure for
terminating piece work agreement.

OR

Q10)a) Define contract and agreement. State the suitability of piece work
agreement contract. Draw a piece work agreement form showing all
details. [6]

b) What are the types of penalties that are imposed on a contract and why
are they imposed? [4]

c) Briefly explain [6]

i)  Rights of contractor &

ii)  Relationship between owner, contractor and Engineer.

Q11)a) What is a contract document and what are the essential details it should
contain? What are the duties and liabilities of contractor? [6]

b) Draft a tender notice to execute the construction work of a concrete
road on a National Highway. The estimated cost of construction 1.5
crore. The work is required to be completed in one year. [6]

c) Explain [4]

i)  Informal tender,

ii) Conditions for rejection of tender.

OR



5[5561]-115

Q12)a) What is Arbitration and its necessity in construction field? Explain.   [8]

i) Institutional arbitration

ii) Adhoc arbitration

iii) Fast track arbitration

b) Explain briefly any two of the following [8]

i) EMD & Security deposit

ii) Liquidated damages and unliquidated damages.

iii) Valid and void contract

iv) Leasehold and freehold property.





Total No. of Questions : 10]

[5561]-116
B.E. (Civil)

ADVANCED STRUCTURAL DESIGN
(2012 Course) (Semester - II) (Elective -III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5, or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Figures to the right side indicate full marks.
3) All relevant IS codes and steel Table are allowed in the examination.
4) If necessary, assume suitable data and indicate clearly.
5) Use of electronic pocket calculator is allowed.

P3720 [Total No. of Pages : 2
SEAT No. :

Q1) List the advantages of cold form light gauge sections. [10]
OR

Q2) A 4.0 m simply supported beam carries a uniformly distributed load of
2kN/m. Design the beam. [10]

Q3) Obtain the collapse moment for the frame shown in Fig. 1. [10]

OR

P.T.O.
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Q4) Explain the various types of steel chimneys with neat sketches. [10]

Q5) Determine the uniformly distributed collapse load for a two way slab restrained
on all the sides. [16]

OR

Q6) Determine the concentrated collapse load that can be placed on a circular
restrained slab. [16]

Q7) An elevated square water tank is 5m in size and 4.75 m high. It is supported on
a concrete staging of 4 columns. The height of the staging is 12m. Bracings
are provided at a vertical spacing of 3m. The circular columns of the staging
are 500 mm in diameter. The structure is located in zone IV. The preliminary
dimensions of the elements of the water tank for the analysis may be suitably
assumed and clearly mentioned. Analyze the tank for tank full condition.[18]

OR

Q8) For the water tank of Q.7, analyze for tank empty condition. [18]

Q9) a) Explain the reinforcement in a RC shear wall with a neat sketch. [8]

b) Explain coupled shear wall system with a neat sketch. [8]

OR

Q10)Explain step - by - step design procedure of a RC shear wall and sketch the
typical reinforcement. [16]
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[5561]-117
B.E. (Civil)

ADVANCED FOUNDATION ENGINEERING
(2012 Course) (Semester-II) (401009 B) (Elecrive - III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Your answers will be valued as a whole.
4) Assume suitable data, if necessary.

P3721 [Total No. of Pages : 2
SEAT No. :

Q1) Explain any case study of failure of multi storeyed building constructed along
a coastal area with all technical details. [10]

OR

Q2) Draw a typical layout of canal will all technical details & Explain the functions
of each components & their I.S. code provisions of construction. [10]

Q3) Draw a neat sketch of racer piles. Explain the design guidelines and specific
situations where racer piles are used. [10]

OR

Q4) What are the field applications of stone columns. Explain the construction of
stone columns with suitable sketches. [10]

Q5) a) Explain any one method for design of raft foundation in detail with I.S.
Code provisions for design. [8]

b) What is the concept of useful width to counterbalance the effect of
Inclined loading in design of shallow foundations. Explain in detail with
sketches. [8]

OR

P.T.O.
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Q6) a) State the assumptions made in Terzaghi theory. Also, state the equations
proposed by Terzaghi for estimation of safe bearing pressure for
(i) strip footing & (ii) square footing. [8]

b) Explain any one field test for design of Isolated footing including
calculation of settlement. [8]

Q7) a) Explain the situations where cofferdams are used. Also, explain (i) sheet
pile wall and (ii) cellular cofferdam with suitable sketches. [9]

b) Explain the terms tilt and shift in case of well foundation. What are the
tolerable limits of tilt and shift. Also, suggest corrective measures adopted
to encounter tilt and shift. [9]

OR

Q8) a) Explain the design parameters of rockfill dam with respect to i) Top
width ii) Side stope iii) Base width and iv) Settlement with a suitable
sketch. [9]

b) Draw a typical cross-section of a well foundation and explain the functions
of each component part. Also, state the I.S. code provisions for design
of well foundation. [9]

Q9) a) What is positive projecting conduit? Explain the various types of positive
projecting conduit with suitable sketches. [8]

b) What is rigid ditch conduit. Explain how load on a rigid ditch conduit is
evaluated. [8]

OR

Q10)a) Explain the estimation of (i) vertical stress (ii) horizontal radial stress and
horizontal Circumferential stress in the vicinity of shafts at a particular
depth below ground surface. [8]

b) Draw a neat sketch of negative projecting conduit. Also, explain how
load on negative projecting conduit is evaluated. [8]





Total No. of Questions : 12]

[5561]-118
B.E. (Civil)

HYDRO POWER ENGINEERING
(2012 Course) (Semester-II) (Elective - III) (401009 C)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Figures to right indicate full marks.
2) Assume suitable data if necessary.

P3722 [Total No. of Pages : 3
SEAT No. :

Q1) Discuss the impact of hydro power plant on land use, air, water and green
house gas emmision. [7]

OR

Q2) Explain merits demertis and constraints in hydro power development in India.[7]

Q3) Draw a neat sketch, explain pumped storage hydropower plant. Why is it not
economically beneficial. State two examples. [7]

OR

Q4) Discuss with a neat sketch hydro power plant classification on hydraulic
characteristic. [7]

Q5) A load on hydro power plant varies from minimum 12500 kw to maximum
44500 kw. Three generators of 17000kw capacity each have been installed
determine [6]

i) Load factor

ii) Capacity factor

iii) Utilization factor

OR

P.T.O.
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Q6) R/O plant operating an a peak plant having all its capacity as a firm capacity
with a weekly L.F. of 35%. What should be minimum flow in the river so that
the station may serve as a load plant. The installed capacity of generator is
10000 kw, the operating under the head of 25m and the plant efficiency is
85%. [6]

Q7) a) Explain different types of intake structure in hydro power plant. [6]
b) Discuss function types and installation of penstock for surface type of

hydro power plant. [5]
c) Explain overall safety measures in under ground hydro power plant during

and after construction. [5]
OR

Q8) a) Explain with a neat sketch [6]
i) Draft tube
ii) Head race tunnel

b) Draw typical layout of power house and explain in brief. [5]
c) Discuss different methods of designing penstock. What is meant by

economical diameter. [5]

Q9) a) Distinguish between reaction and impulse turbine. [5]
b)  A pell an wheel turbine is to be designed for following specifications.

Staff power = 11772KW, head = 380m speed = 750 rpm, overall efficiency

= 86%, Jet diameter is not exceed 
1
6 th wheel diameter. [8]

c) Discuss Surge tank - function, classification, examples. [5]
OR

Q10)a) Write a explainatory note on ‘Draft tube’ [5]
b) Design a peltor wheel turbine for given data. [8]

i) Power to be generated = 14000 KW.
ii) Design head = 900m,
iii) Coefficient of velocity = 0.98,
iv) Speed ratio (Ku) = 0.46,
v) Overall efficiency = 0.90

c) What is a ‘cavitation’ in turbine? How do you minimise cavitation? [5]
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Q11)a) Discuss is tariffing for electric energy. What are different types. Statements
& demonds of it. [8]

b) Explain private participation in hydro power sector. What are government
policies in India. Give two examples of private participants. [8]

OR

Q12)a) Discuss salient features of Electricity Act - 2003. [8]

b) What is carbon credit? Explain history significance and sustainability in
development of country. [8]





Q1) a) What are the zones of atmosphere? Explain. [5]

b) Write short note on: Wind rose diagram & its use in air pollution studies.[5]

OR

Q2) a) Explain the purpose of ambient air sampling and stack gas sampling.[5]

b) What is iso kinetic sampling? Explain with a neat sketch. Why it is
required? [5]

Q3) a) Explain sources and measurement of odour. [5]

b) Explain effects of indoor air pollution with respect to gases and their
concentration. [5]

OR

Q4) a) Explain the analysis of air samples for SO
2
 and NO

2
 by using chemical

method. [5]

b) What are the factors considered in calculating plume rise? Write formulae
for calculating plume rise? [5]
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Q5) a) Write short note on Control of air pollution from automobiles. [8]

b) Explain any gases control equipment working on principle of adsorption
and absorption. [8]

OR

Q6) a) Explain in brief about: Control of air pollution by process modification.[8]

b) Explain following control equipment for particulate matter collection with
parameters (working principle, schematic sketch, design parameters, types,
advantages, disadvantages and application) [8]

i) Cyclone

Q7) a) Write note on air pollution control by land use planning. [8]

b) Explain powers, functions and penalties under Air Act 1981. [8]

OR

Q8) a) Write note on economics of air pollution control. [8]

b) Explain the important provisions made in Environment (Protection) Act
1986. [8]

Q9) a) What is a need of Environmental Impact Assessment (EIA)? Also write
about Indian Policies Requiring EIA. [9]

b) Explain the EIA Cycle and Procedures. [9]

OR

Q10)a) Explain methodology for preparing environmental impact assessment
report. [9]

b) Write the environmental rules 1999 (sitting of industries) as per the
notification of Ministry of Environment and Forests. [9]
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Q1) a) Write short note on state of a stress at a point. [4]
b) Figure shows springs assembly subjected to force 100 N. Using finite

element method determines the nodal displacements. [8]

c) Derive stiffness matrix of two noded frame element with six DOF. [8]
OR

Q2) a) Calculate strain components at a point (1,2,3) in an strained elastic body
having displacement field D = (2x2 + y2)i+(3z–y)j+(6x+2y2)k. [6]

b) Find the vertical deflection and rotation at joint B of the beam loaded
and supported as shown in figure using finite element method. Take EI
constant. [6]

c) Derive the transformation matrix for the two noded grid element
considering six DOF. [8]

P.T.O.
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Q3) a) What is effective node numbering? Calculate semi-bandwidth for node
numbering of truss as shown in figure. [9]

b) What is aspect ratio of element? How it affect the FEM solution? Explain
with suitable example. [9]

OR

Q4) a) Write difference between CST and LST elements. [6]

b) Write short note on applications of 3D elements in FEM. [6]

c) What is the convergence criteria of displacement function? [6]

Q5) Derive shape functions for the following elements in natural coordinate ()
system using Lagrange’s interpolation function. [16]

OR
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Q6) Derive shape functions for the following four noded and eight noded serendipity
element in natural coordinate () system. [16]

Q7) a) What are the theorems of isoperametricelements? [6]

b) Determine the Cartesian coordinate (x, y) of the any point

 0.3, 0.6P     as shown in figure. [10]

OR

Q8) Derive the Jacobian matrix for the four noded quadrilateral isoparametric element
as shown in Q.7 b). [16]
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Q1) a) Explain in brief “Role of Infrastructure development in Economic
development of Nation”. [5]

b) Define WBS. Prepare WBS for Construction of G+25 residential building.
[5]

OR

Q2) a) Write short note on Project Investment opportunities. [5]

b) Explain Line of Balance technique with suitable example. [5]

Q3) a) Explain the basic procedure of Work study. [5]

b) Explain the importance and difficulties in Capital investment. [5]

OR

Q4) a) Explain Balance sheet with suitable example. [5]

b) Explain Interstate Migrant act. [5]

Q5) a) How the Value engineering plays important role in Construction
Management. [8]

b) Explain the different types risks involved in thermal power project. [8]

OR

Q6) a) Explain the various steps involved in mitigation of risk. [8]

b) Explain Simulation analysis. [8]

P.T.O.
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Q7) a) Explain Human resource management process. [8]

b) Write short note on : Codification and Classification of Materials. [10]

OR

Q8) a) Explain Human resource development process. [8]

b) Explain the concept of logistics and Supply chain management. [10]

Q9) a) Explain Biological neural network with neat sketches. [8]

b) Explain Fuzzy Logic and its applications in civil engineering. [8]

OR

Q10)a) Explain with example “Artificial Neural Network”. [8]

b) Explain Genetic Algorithm with suitable example. [8]
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Q1) a) Discuss the importance of comprehensive transport planning for a city.
[5]

b) How is the Home interview survey done and state its advantage over
other types of surveys. [5]

OR

Q2) a) Explain the role of ITS in traffic management. [5]

b) Estimate the total number of trips using Modesto Model on the following
data. [5]

i) No of dwelling unit = 500

ii) No of cars owned per dwelling unit = 2

iii) Average no of persons per dwelling unit = 3

iv) Social Rank Index = 2.5

v) Urbanization Index = 5

Q3) a) Write a note on the proposed Mumbai Nagpur super expressways. [5]

b) With respect to road financing explain [5]

i) BOT

ii) BOOT

OR

P.T.O.
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Q4) a) How is a project evaluation done using benefit-cost analysis? [5]

b) What are the advantages of providing BRTS (Bus rapid Transit Systems)
in a city. [5]

Q5) a) How is classified traffic volume count survey conducted? State its
advantages over mechanical methods. [10]

b) Describe with neat sketches various on-street parking facilities. [6]

OR

Q6) a) Explain the necessity and types of grade separated intersections. [6]

b) Explain how parking demand survey is conducted. What are the various
output parameters of such a survey? [10]

Q7) a) Explain skid resistance and its measurement technique. [5]

b) Discuss the advantages of flexible pavements over rigid pavements. [6]

c) What do you mean by ‘Vehicle Damage Factor’? [5]

OR

Q8) a) Write a note on AASHTO guide to pavement design. [5]

b) The rebound deflection values determined at 7 spots on a pavement are
given below. [6]

1.50, 1.41, 1.25, 1.55, 1.56, 1.55, 1.80.

Determine the values of:

i) mean deflection

ii) standard deviation

iii) characteristics deflection for an important highway with heavy traffic

c) Describe the various maintenance strategy to be carried out for flexible
pavements. [5]
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Q9) a) Define pavement distress. With neat sketches explain various types
distresses on rigid pavements. [8]

b) Design the tie bars considering plain bars for the following data: [10]

i) Slab thickness = 34 cm

ii) Lane width – 3.5 m

iii) Coefficient of friction = 1.5

iv) Density of concrete = 2500 kg/m3

v) Allowable tensile stress in plain bars = 1200 kg/cm2

vi) Allowable bond stress = 20 kg/cm2

vii) Diameter of tie bar = 14 mm

OR

Q10)a) List out the various types of overlays. Explain with an example the design
procedure for estimating the thickness of the overlay as per IRC 81.[10]

b) Write a note on the stresses on types of joints in cement concrete
pavements. [8]
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Q1) a) Find real root of x-ex = 0 using secant method, (correct up to 3 decimal
places) [6]

b) Explain False position method with suitable example. [4]

OR

Q2) a) Using Gaussian 2 pt and 3 Pt formula evaluate 
5

1

1
dx

x . [6]

b) Explain applications of Simpson’s Rule and various methods of numerical
integration. [4]

Q3) a) Evaluate 
1

0

1

1
dx

x  dx taking 7 ordinates, using Simpson’s 1/3rd, 3/8th

Rule and Trapezoidal Rule. [6]

b) Explain Gauss Elimination Method with suitable example. [4]

OR

Q4) a) Solve using Gauss elimination method [6]

5a + b + c + d = 4

a + 7b + c +d = 12

a + b + 6c + d = –5

a + b + c + 4d = –6

b) Compare Gauss Elimination, Gauss Jordan & Gauss Siedel Method,
with suitable example. [4]

P.T.O.
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Q5) a) Explain importance and applications of statistics, pertaining to Civil
Engineering and various methods of statistical analysis. [4]

b) Calculate mean, median and mode from the following data, mean deviation
& standard deviation. [5]

Class int    : 1-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40

Freq          : 14 31 52 76 98 112 117 123

c) A sample of 35 values has mean 80 & Std deviation 4. A second sample
of 65 values has mean 70 and standard deviation 5. Find the std deviation
of the combined sample of 100 values. [7]

OR

Q6) a) Explain various methods for measures of dispersions with suitable
examples. [4]

b) Particulars regarding 2 construction projects is given below [5]

Proj A Proj B

No of resources 600 500

Avg income (Rs) 175 186

Variance of income (Rs) 100 81

i) In which project is the variation of income greater?

ii) What is the combined deviation of the proj A & proj B together?

c) Calculate deviation & its coefficient of the following distribution of a
variable [7]

Mid value 12.5 13 13.5 14 14.5 15 15.5 16 16.5

Freq 4 19 30 63 66 29 18 1 1

Q7) a) A contractor has 60% chance of completing a project on time. The
execution of projects is independent. if 2 owners approach the contractor
what is the probability that the contractor will sell the project to A or B?

[4]
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b) Five fair coins were tossed 100 times. From the following outcomes,
calculate expected frequencies [6]

No. of        : 0 1 2 3 4 5
heads up

Observed   : 2 10 24 35 18 8
frequency

c) 200 digits are chosen at random from a set of tables. The frequencies of
the digits are as follows

Digit: 0 1 2 3 4 5 6 7 8 9

Freq : 19 19 23 21 16 25 22 20 21 15

Use chi square test to assess the correctness ot he hypotheses that the
digits were distributed in equal numbers in the tables from this they were
chosen. [7]

OR

Q8) a) Explain Chi square distribution with suitable example. [4]

b) In a distribution exactly normal, 10% of items are under 40 & 72% items
are under 68. What is the mean deviation and standard deviation of the
distribution? [6]

c) A can solve 85% of problems given in a book & B can solve 68% what
is the probability that at least one of them will solve a problem selected at
random? [7]

Q9) a) Explain correlation analysis, its importance & types with suitable example.
[4]

b) 10 competitions for sports are ranked by 3 judges in the following order:

1st 1 6 5 10 3 2 4 9 7 8

2nd 5 3 8 4 7 10 2 1 6 9

3rd 6 4 9 8 1 2 3 10 6 7

Use rank correlation coefficient to determine e which pair of judges has
the nearest approach to common spirit of competition. [7]
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c) Obtain regression equation of y on x & estimate y when x = 55 from the
following: [6]

X 40 50 38 60 65 50 35

Y 38 60 55 70 60 48 30

OR

Q10)a) Explain regression analysis, types & applications with suitable examples.
[4]

b) Two random variables have the regression equations: [6]

3 x + 2y – 26 = 0

6x + y – 31 = 0

Find the mean value and the coefficient of correlation between x & y. If
the variable of x = 25, find the standard deviation of y from the data
given below.

c) Compute spearman’s rank correlation for the following observation:

Candidate : 1 2 3 4 5 6 7 8

Judge X   : 20 22 28 23 30 30 23 24

Judge Y   : 28 24 24 25 26 27 32 30

Marks are awarded out of 35 [7]
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Q1) a) Explain UPC-I and GPCS-I. [5]

b) How Plumbing engineering is related with Swachha Bharat Abhiyan. [5]

OR

Q2) a) Describe the role of Plumbing contractor while executing plumbing work
in the building industry. [6]

b) Explain rain water harvesting. [4]

Q3) a) Draw a neat sketch (section and elevation) of female public urinals with
standards dimensions. [5]

b) Explain necessary plumbing for solar water heating. [5]

OR

Q4) a) Explain importance fluid mechanics in plumbing design. [6]

b) How backflow is prevented in water supply and what is its importance in
plumbing. [4]

Q5) a) Explain horizontal wet vent and vertical wet vent with neat sketch. [8]

b) Conunent on “plumbing system needs to breathe”. State maximum value
of pneumatic pressure difference in Pascal’s so that the seal is protected,
State vent terminals as per code. [10]

OR

P.T.O.
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Q6) a) Explain drainage system for three star hotel building (G+4), Include
explanation of drainage from kitchen. [8]

b) State the trap requirements as per uniform plumbing code for [10]

i) Design of trap

ii) Trap seal and trap seal protection

iii) Trap setting and protection

Q7) a) State requirements of a sanitary closet. Explain Indian pattern water closets
& European type Closets with neat sketch. [8]

b) Explain drainage air test & drainage water test procedures. [8]

OR

Q8) a) Explain sizing of house drain & sizing its vent pipe. [8]

b) Explain basic guide to calculate falls and gradients for drainage. [8]

Q9) a) Explain RCC, PVC, Nu-Drain, and Stoneware for building sewers. Also
explain ancient stone ware drainage of Mohenjo-Daro. [10]

b) Explain with neat sketch requirements for brick built inspection chamber
and Gully trap for drainage line of G+2 structure. [6]

OR

Q10)a) Explain design of plumbing systems for multi-storey buildings. [8]

b) How does faulty plumbing system for multi-storey building affected many
people in CHINA, (SARS, severe acute respiratory syndrome). [8]
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Q1) a) Discuss about Green building materials and its selection. [5]

b) Give note on the following [5]

i) Indoor Environmental Quality

ii) Resource Economics

Q2) a) Differentiate between direct and indirect lighting. Give suitable example.[6]

b) Give note on thermal comfort indices [4]

Q3) a) Differentiate with example the active and passive architecture. [6]

b) Discuss about HVAC in detail. [4]

Q4) a) Give note on heat flow through building materials. [5]

b) Discuss about mechanical ventilation? Give its merits and demerits. [5]

Q5) a) Discuss the followings [4]

i) Embodied Energy

ii) LCA of materials

b) Explain the process of Environmental Impact Assessment. [6]

P.T.O.
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Q6) a) Differentiate between Energy Audit and Energy Management. [4]

b) Give the step by step procedure for Energy Audit. [6]

Q7) a) What is water efficient landscaping? Give suitable example. [6]

b) Discuss about methods for the minimization of water use. [4]

Q8) a) Give note on the following [6

i) Methods of water Conservation

ii) Photovoltaic Cells and its application

b) Discuss in detail the orientation aspects in site planning. [4]

Q9) a) What are the applications of clean development mechanism? [4]

b) Give note on Kyoto protocol. Discuss its merits. [6z]

Q10)a) How conservation of energy in building is useful? [4]

b) Discuss the followings in detail [6]

i) Rating of Buildings

ii) CASBEE
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Q1) a) Discuss in detail the concept of ferrocement technology? [7]

b) Draw the curve and discuss three stage behaviour of ferrocement in
tension? [7]

c) Discuss limit state method and working stress method for the design of
ferrocement elements? [6]

OR

Q2) a) Compare ferrocement with prestressed concrete and fiber reinforced
concrete? [7]

b) Discuss properties of ferrocement under dynamic loading? [7]

c) Explain concept of strength through shape with suitable examples? [6]

Q3) a) Explain the factors governing cost analysis for ferrocement structures?[8]

b) Explain in detail various types of ferrocement walls and roofs used in the
construction industry? [9]

OR

Q4) a) Write in detail various steps involved in the cost analysis of ferrocement
water tank? [8]

b) Discuss various building components made up of ferrocement? [9]

Q5) a) Explain how ferrocement is beneficial for water retaining structures? [8]

b) Explain the benefits of ferrocement cantilever retaining walls? [9]

OR

P.T.O.
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Q6) a) Explain ferrocement for water proofing and surface coating? [8]

b) Compare reinforced cement concrete and ferrocement counterfort retaining
wall? [9]

Q7) a) What are the considerations for ferrocement large size special structures?
[8]

b) Write short notes on precast ferrocement doors, window frames and
corrugated sheets? [8]

OR

Q8) a) Why ferrocement is suitable for large size structures ? Discuss ferrocement
pyramids? [8]

b) Write in detail the benefits of precast ferrocement products over regular
reinforced cement concrete products? [8]
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Q1) Differentiate and Explain subsea oil and non subsea oil extraction. [10]

OR

Q2) a) Sketch engineering components of typical subsea establishment for oil
exploration. [4]

b) Explain the over view of oil and gas industry Internationally and Nationally.
[6]

Q3) a) Explain role of Civil Engineer in constructing sub sea oil establishment.[6]

b) Differentiate technical aspects of shallow and deep water oil exploration.
[6]

OR

Q4) a) Explain relation between major components of subsea production system
with the help of suitable flow chart. [6]

b) State effect of shallow water and deep water oil exploration on production
system. [6]

Q5) a) Enlist subsea systems with purpose/function of each in oil exploration
process. [8]

b) Explain unmanned intervention method for subsea oil exploration. [7]

OR

P.T.O.



2[5561]-127

Q6) a) Explain forces acting on subsea pipe line system. [9]

b) Explain ROV and its application in subsea engineering. [6]

Q7) a) Explain with suitable illustration economic decision in field development.
[8]

b) Explain civil engineering risks at field development. [9]

OR

Q8) a) Classify foundations required at subsea establishments. [9]

b) State typical load considerations for subsea foundation design. [8]

Q9) a) Sketch typical FBD of riser and typical loads acting on it. [8]

b) Discuss typical design options available for deep water pipe/riser design.
[8]

OR

Q10)a) Explain design steps, for pipe line under subsea to carry multi-phase
fluid. [8]

b) Explain the charismas tree and its functioning in subsea system. [8]
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Q1) a) Give classification of waves. [4]

b) Describe the wave fore casting. [3]

OR

Q2) a) Explain ‘SWAN’ model in wave mechanies. [4]

b) Explain measurement of waves. [3]

Q3) a) Describe linear wave theory. [4]

b) Distinguish between potential and kinetic energy. [3]

OR

Q4) a) What are different methods of solutions to linear water wave problem.[4]

b) Explain concept of wave celerity. [3]

Q5) a) Distinguish between wave refraction and wave reflection. [3]

b) What is wave radiation stresses. [3]

OR

Q6) a) Write explainatory note - wave breaking. [3]

b) How do you determine combined effect of shoaling, refraction, diffusion
on waves. [3]

Q7) a) Describe ‘JONSWAP’ spectrum method. [8]

b) What are different long-term wave analysis methods. Explain any one.[8]

OR

P.T.O.
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Q8) a) How do you analyses wave by Scott spectrum method. [8]

b) Explain weibull distribution method for long term wave statistics. [8]

Q9) a) Draw sectional view of coastal area. Explain in detail. [8]

b) What are different causes of wave erosion. [8]

OR

Q10)a) Explain with neat sketches, beach nourishment. [8]

b) What is beach? What are nearshore systems. [8]

Q11)a) What is littoral drift? What is formed. [6]

b) What are different littoral process. [6]

c) Explain ‘sediment budget’ in coastal Engineering. [6]

OR

Q12)a) What are different littoral process? [6]

b) Distinguish between river erosion and coastal erosion. [6]

c) What is importance of ‘sediment budgeting’ in ocean engineering? [6]
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Q1) a) Explain National and International codal provisions for durability
consideration. [10]

b) Write in detail ‘waterproofing of concrete structures’. [10]

OR

Q2) a) Explain ‘Detailed surface Inspection’ for damage assessment of concrete
structures. [10]

b) Explain following [10]

i) Chloride induced corrosion.

ii) Solar reflective coatings.

Q3) a) Explain methodologies of crack and patch repair. [8]

b) Explain why restoration of heritage structures and other structures is
different. [8]

OR

Q4) a) Write note on [8]

i) Polymer concrete

ii) Injection grouting

b) Explain following [8]

i) Rebar corrosion crack repair

ii) Polymer modified mortar.

P.T.O.
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Q5) a) Explain mechanism and preventive measures of corrosion. [8]

b) Discuss in detail underwater repairs. [8]

OR

Q6) a) Explain types of corrosion resistant reinforcement and repair methods.[8]

b) Explain in detail repair of water retaining structures. [8]

Q7) a) Explain necessity of Retrofitting with examples. [8]

b) Write note on FRP w.r.t. its development and behaviour. [10]

OR

Q8) a) Explain retrofitting of following RCC members using FRP. [10]

i) Beam

ii) Column

b) Explain various methods of Retrofitting of existing structures. [8]





Total No. of Questions : 10]

[5561]-130
B.E. (Mechanical Engineering)

REFRIGERATION AND AIR-CONDITIONING
(2012 Pattern) (Semester - I) (Theory) (402041)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer five questions from the following.
2) Draw neat labelled diagrams; wherever necessary.
3) Use of electronic calculator is permitted.
4) Use of Steam Table, Psychrometric chart, Refrigerant Property Table is Permitted.
5) Use of Programmable calculator is not allowed.
6) Assume suitable/standard data, if necessary.

P3733 [Total No. of Pages : 5

SEAT No. :

Q1) a) Enumerate the limitations of Reversed Carnot Cycle? [4]
b) A refrigerating plant; operating on Reverse Carnot Cycle, is required to

produce 2.5 Tonnes of ice per day at -4°C from water at 20°C. If the
temperature range in the compressor is between 25°C and -6°C, Calculate
the power required to drive the compressor.
Assume Latent heat of ice 335 kJ/kg. (L

ice 
= 335kJ/kg); Specific heat of ice

2.1 kJ/kg K (C
p-ice 

= 2.1 kJ/kg K); Specific heat of water 4.187 kJ/kg K
(C

p-water
 = 4.187 kJ/kg K). [6]

OR
Q2) a) Complete the table with proper Refrigerant Designation/Chemical formula?[4]

Sr. No. Refrigerant Chemical Formula Designation

Inorganic Refrigerant

01 Water H
2
O --------?

02 Carbon Dioxide CO
2

---------?

Organic Refrigerant

03 Difluoro-Dichloro Methane CCl
2
F

2
--------?

Hydro carbons

04 Propane C
3
H

8
---------?

b) A Bell-Coleman refrigeration cycle operates between pressures of 4 bar
and 16 bar. The air temperature after heat rejection to surrounding is
37°C and air temperature at the exit of refrigerator is 7°C. The isentropic
efficiencies of turbine and compressor are 0.85 and 0.80 respectively.
Determine Compressor and Turbine work per ton of Refrigeration (TR)
and COP of the system? Assume 

air 
=  1.4 and C

p-air
 = 1.005 kJ/kg K.[6]

P.T.O.
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Q3) a) Explain the effect of Sub-cooling and Superheating of refrigerant on
COP with the help of T-S and P-H diagram in Vapour Compression
Refrigeration System? [6]

b) Explain the effect of CFC’s on Ozone depletion and Global warming?
List out the two alternative refrigerants to CFC-12 in domestic
refrigerators? [4]

OR

Q4) a) In an Aqua-Ammonia vapour absorption refrigeration system; the heat is
supplied to NH

3
 generator by condensing steam at 2 bar and 98% dry.

The temperature in the refrigerator is to be maintained at -5°C, when the
surrounding temperature is at 30°C. Find the maximum possible COP of
the system, if the saturation temperature of steam corresponding to 2 bar
is 120°C and latent heat of steam is 2201 kJ/kg.

If the refrigeration load  is 20 TR and actual COP is 75% of the maximum
COP, find the mass of steam required in kg/hr. Assume, only latent heat
of steam is utilised for heating purpose? [6]

b) What are the advantages and disadvantages of Vapour absorption
refrigeration system over Vapour compression refrigeration system? [4]

Q5) a) Does “Air-conditioning systems” are required in surgery rooms of
Hospitals. Justify your answer? [4]

b) State and explain the factors which affect Comfort of a Human body?[4]

c) Atmospheric air at 0.965 bar enters the adiabatic saturator. The wet and
dry bulb temperature is 20°C and 31°C respectively during adiabatic
saturation process. [8]

Determine:

i) Humidity ratio of entering air,

ii) Vapour pressure

iii) Relative Humidity.

Temperature in Saturation Pressure Enthalpy of Saturation

°C in bar Vapour in kJ/kg

20 0.02337 2538.2

31 0.04491 2558.2

OR
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Q6) a) Define the following terms: [4]

i) Grand sensible heat factor (GSHF)

ii) Infiltration and Ventilation air

iii) Room sensible heat factor (RSHF)

iv) Outside air total heat load (OATHL)

b) Explain the physical significance of bypass factor with reference to a
heating coil? [4]

c) A corporate bank located in Pune city at 30°N latitude has the following
loads. [8]

Room sensible heat            58.15 kW

Room latent heat               14.54 kW

The summer outside and inside design conditions are:

Outside                  40°C DBT and 27°C WBT

Inside                     25°C DBT and 50% RH

70 cmm of ventilation air is used.

Determine the following:

i) Ventilation load

ii) Grand total heat load

iii) Effective sensible heat factor

Assume a Bypass factor of cooling coil as 0.15; humid specific heat as
1.022 kJ/kg K. (C

pm
 = 1.022 kJ/kg K) and density of air as 1.2 kg/m3

(
air

 = 1.2 kg/m3).

Q7) a) Explain with neat Sketch any Two of the following Air-conditioning
system: [6]

i) Unitary air-conditioning system

ii) Industrial air-conditioning system

iii) Packaged air-conditioning system

b) Write a note on “operating and safety controls” of refrigeration and air-
conditioning systems. List out minimum 08 safety controls of the system?

[6]

c) Why high and low pressure cut-outs are provided for refrigerant
compressors? [4]

OR
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Q8) a) What do you mean by Evaporators? Explain the functioning of flooded
evaporators with the help of neat sketch? [6]

b) Explain the working of Thermostatic Expansion valve with the help of
neat sketch? Enumerate its advantages and disadvantages over other type
of expansion devices. [6]

c) Write a note on capacity control of reciprocating compressors? [4]

Q9) a) Explain any two of the following air distribution systems: [6]

i) Ejector system

ii) Downward system

iii) Upward system

b) A duct of rectangular cross section 600 mm x 400 mm carries 90 m3/min
of air having density of 1.2 kg/m3. Determine the equivalent diameter of a
circular duct when; [6]

i) When the quantity of air carried in both the cases is same; and

ii) When the velocity of air in both the cases is the same.

If friction factor (f) = 0.011, find the pressure loss per 100 m length
of the duct?

c) Write a note on “Duct Design”. Explain any one of the methods in details?
[6]

OR

Q10)a) Explain in details about the function of “Air Handling Unit (AHU’s)” in
an Air conditioning application? [6]

b) Explain the following types of supply air outlets? [6]

i) Grille outlets

ii) Ceiling diffuser outlets

iii) Slot diffuser outlets

c) What is the function of “Ducts” in an air-conditioning system? Explain
either “Radial Perimeter duct system” or “Extended plenum duct system”
with neat sketch? [6]
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Total No. of Questions : 10]

[5561]-131
B.E. (Mechanical)

CAD/CAM & AUTOMATION
(2012 Course) (Semester - I) (402042) (End Semester)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of scientific calculator is allowed.
5) Assume suitable data if necessary.

P3734 [Total No. of Pages : 3

SEAT No. :

Q1) A triangle PQR with vertices P(3, 3), Q(7, 3) and R(5, 7) is to be rotated
about a point (2, 2) by 40º in CCW direction. Determine new co-ordinates of
vertices of a triangle. [10]

OR

Q2) a) Compare Geometric transformation and Geometric mapping. [5]

b) Explain Isometric Projections with neat sketch. [5]

Q3) a) Explain Feature Based Modelling for Solid Modelling. [5]

b) Compare Synthetic Surface with Analytic Surface. [5]

OR

Q4) For the step bar shown in fig. 1, Find stress and deformation in elements,
reaction at support using 1D elements. Assume Area A

1
 = 400 mm2,

A
2
 = 200 mm2, L

1
 = L

2
 = 200 mm, E

1
 = E

2
 = 120 GPa, P = 20 kN. [10]

P.T.O.
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Q5) a) Write CNC program using G and M codes to turn the component shown
in fig. 2 having stock size is 50mm. Use rough and finish canned cycle.
Assume suitable data for speed and feed. Assume suitable cutting data.

[10]

b) Explain : [8]
i) Tool Nose Radius Compensation.
ii) Cutter Radius Compensation with neat sketch.

OR

Q6) a) Write CNC program using G and M codes to contour the component
shown in fig. 3 from 105 mm × 85 mm × 32 mm thick M.S. plate.
Assume suitable data for speed and feed. [10]
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b) Explain with neat sketch following canned cycles for VMC. [8]

i) Drilling.

ii) Reaming.

iii) Counter sinking.

iv) Tapping.

Q7) a) Explain Rapid Tooling and Rapid Prototyping. [8]

b) Explain selective Laser Sintering for rapid prototyping. [8]

OR

Q8) a) Explain Laminated Object Manufacturing and state its application. [8]
b) Classify RP Processes. [8]

Q9) a) Explain mechanical grippers in detail. [8]

b) List coding systems of Group Technology and explain any one of them.
[8]

OR

Q10)a) Discuss automation strategies. [8]

b) Discuss industrial applications of robotic systems. [8]





Total No. of Questions : 10]

[5561]-133
B.E.(Mechanical)

ENERGY AUDIT AND MANAGEMENT
(2012 Course) (Elective - I) (402044A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right of each question indicate full marks.
4) Assume suitable data wherever necessary and mention the same clearly.
5) Use of steam tables, Mollier chart and calculator is allowed.

P3736 [Total No. of Pages : 2

SEAT No. :

Q1) a) Why energy conservation is important in the prevailing energy scenario.[5]

b) Annual savings after replacement of boiler for three years is Rs. 5, 00,000,
Rs. 5,50,000, Rs. 6,50,000. Total project cost is Rs 13.5 lakh.
Considering cost of capital as 12%, what is the net present value of the
proposal? [5]

OR

Q2) Write note on : [10]

a) Energy policy

b) Energy Security and Reliability

Q3) a) Describe Energy conservation opportunities in HVAC system. [5]

b) What are different energy audit instruments? [5]

OR

Q4) a) Explain the ‘Internal Rate of Return (IRR)’ technique with an example.[5]

b) Explain briefly the difference between preliminary and detailed energy
audits? [5]

Q5) a) What are main functions of steam trap? Explain in brief performance
Assessment Methods for Steam Traps. [8]

b) What are the methods available for assessing the boiler efficiency? Explain
briefly with advantages and disadvantages? [8]

OR

P.T.O.
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Q6) a) What is the difference between an economizer and an air pre heater? [4]

b) What is the function of de-aerator in boiler? [4]

c) What are the methods of waste heat recovery in a furnace? [8]

Q7) a) What do you mean by Energy Efficient motors? List the losses in
induction motors and their expected percentage out of the total losses.[8]

b) Write note on [8]

i) Power factor improvement and its benefit,

ii) Transformer Losses and Efficiency

 OR

Q8) a) What are the types of commonly used lamps? What is the function of
ballast in a lighting system? [8]

b) Write note on : methods for speed control of electric motor. [8]

Q9) a) Explain what do you mean by cogeneration? Explain the Factors
Influencing Cogeneration Choice. [6]

b) What are heat wheels? Explain with sketch. [6]

c) What are the various types of recuperaters used for waste heat recover?
Explain any one in brief. [6]

OR

Q10)a) Explain with simple sketch reciprocating engine cogeneration system.[6]

b) Explain with diagrams cogeneration systems using the back pressure
turbine, extraction-condensing turbine. [6]

c) What are the typical applications of a heat pipe in heat exchangers?  [6]





Total No. of Questions : 10]

[5561]-134
B.E.(Mechanical)

TRIBOLOGY
(2012 Pattern) (Semester - I) (Elective - I) (402044B)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Write Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8 and Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, mollier charts, electronic pocket calculator

and steam tables is allowed.
5) Assume suitable data, if necessary.

P3737 [Total No. of Pages : 3

SEAT No. :

Q1) a) State the desirable properties of solid lubricants .Also list the applications
of solid lubricants. [6]

b) List the different factors affecting the wear rates. [4]

OR

Q2) a) Explain the importance of Tribology in Industry. [6]

b) What is friction instability? and how it is related to stick slip process.[4]

Q3) a) What is hydrodynamic lubrication? State advantages, limitations and
applications of hydrodynamic bearings. [6]

b) What is the practical significance of static and kinetic coefficients of
friction? [4]

OR

Q4) a) Explain the theory of abrasive wear in detail. [6]

b) What is tilting pad thrust bearing? Why tilting-pad bearings are preferred
over fixed pad bearings? [4]

P.T.O.
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Q5) a) Derive an expression for flow rate of fluid through rectangular slot. State
the assumptions made while deriving the equation. [8]

b) The following data is given for a hydrostatic step bearing of a vertical
turbo-generator : [8]

Thrust load = 500kN

Shaft speed = 1000rpm

Supply pressure = 6Mpa

Ratio of recess diameter to shaft diameter = 0.6

Viscosity of the lubricant = 31 cP

Oil film thickness = 0.15mm

Specific heat of lubricant = 2.09 kJ/kg °C

Specific gravity of the lubricant = 0.86

Calculate:

i) the shaft and recess diameters;

ii) the flow rate of the lubricant in l/min;

iii) the frictional power loss;

iv) the pumping power loss

OR

Q6) a) Derive an expression for the pressure distribution and load carrying
capacity for given instantaneous velocity of approach and film thickness
in case of rectangular plate approaching a plane. [8]

b) A circular plate of 60 mm radius is approaching the base plane at a
velocity of 150mm/s at the instant when the oil-film thickness is 0.2mm.If
the absolute viscosity of the oil is 0.025 Pa-s, [8]

Calculate:

i) the load carrying capacity of the oil film at the given instant;

ii) the maximum pressure;

iii) the average pressure and also

iv) the average pressure by approximating square plate of the
dimensions [DXD] based on the parameters of this problem. where
D is side of the square plate and is equal to diameter of the circular
plate.
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Q7) a) Compare oil lubricated bearings with gas lubricated bearings (at least
eight comparable points) [8]

b) Explain the phenomenon of elastohydrodynamic lubrication and state
the applications where elastohydrodynamic lubrication is observed. [8]

OR

Q8) a) Explain the stress distribution in Hertzian contacts with example of any
one condition for contact surfaces. [8]

b) Explain the working principle of active and passive magnetic bearings.
Also states advantages of magnetic bearings over hydrodynamic
bearings? [8]

Q9) a) How surface engineering processes are specified? Explain. [6]

b) Explain tribological behavior of tyre road interaction. [6]

c) Write a note in brief about foil bearing and hybrid bearing. [6]

OR

Q10)Write a short note on followings : [Any Three] [18]

a) Lobe bearing

b) Surface coatings

c) Tribological aspects of wheel on rail road

d) Plasma arc spraying





Total No. of Questions : 10]

[5561]-135

B.E.(Mechanical)

RELIABILITY ENGINEERING

(2012 Pattern) (Semester - I)  (Elective - I) (402044C)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

P3738 [Total No. of Pages : 4

SEAT No. :

Q1) a) Explain ‘Importance of reliability’. [4]

b) In a reliability test on helmets. 400 helmets were tested and the following

data is obtained: [6]

No. of  No. of

impact drops items failed

25 28

20 30

25 50

25 60

30 62

35 65

30 55

40 50

Find the failure density, hazard rate and reliability of these tests.

OR

Q2) a) Explain the inter relationship of safety, reliability and quality. [4]

b) In a life testing of tube light 100 specimens of were tested. The number

of failures during each time interval of 25 hours is shown in following

table. Calculate MTTF for tube lights. [6]

Time Interval Hours Number of failures during interval

T ≤ 1000 0

1000 < T ≤ 1025 15

1025 < T ≤ 1050 50

1050 < T ≤ 1075 20

1075 < T ≤ 1100 15

P.T.O.
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Q3) a) Four elements a,b,c and d are connected to form a system as shown in

Fig. 1. Determine the system reliability. Assume that the elements are

independent. [4]

b) Explain the different types of redundancies. [6]

OR

Q4) a) For the system shown in Fig. 2 calculate the system reliability using

cut-set method. [4]

b) A system have three elements 1, 2 and 3 connected in series with their

failure rates of  λ
1
 = 0.006, λ

2
 = 0.004, λ

3
 = 0.00l per hour respectively.

Assuming mission time of 20 hours and system reliability of 0.90, find

the reliability of each subsystem to achieve the desired reliability goal.

[6]

Q5) a) What are the types of maintenance? Enlist advantages and disadvantages

of each. [8]

b) A braking system has to be designed with a reliability value of 0.96 for

800 hours. Operational availability of braking system is required to be

0.89 over the same period of time. Assuming a constant hazard rate for

failure and ignoring the preventive maintenance downtime find mean

time to repair (MTTR), Mean Down Town and Inherent Availability.

Consider a mean administrative time and logistic time as 30% of mean

time to repair. [8]

OR

Q6) a) Explain reliability centered maintenance. [8]

b) Defined availability and maintainability

The data for a CNC machine in a plant is as follows.

Mean time before failure : 65 Hours

Mean time to repair : 10 Hours

Administrative logistics Time : 125% of MTTR

Calculate operational availability and inherent availability for CNC

machine. [8]

Fig. 1
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Q7) a) What is FMECA? Give the procedure of FMECA. State importance of

RPN in FMECA with example. [10]

b) Construct a fault tree for the simple electric motor circuit shown below

(Fig. 3) [8]

OR

Q8) a) Draw and explain any five symbols used in fault tree construction.[10]

b) Fig.4 the block diagram of an engineering. The failure rates of elements

A, B, and C are 0.003, 0.002, and 0.004 per hour respectively. The

elements D, and E have failure rates of 0.001 and 0.002 respectively.

Construct fault tree for this system it and find its failure rate. [8]

Q9) a) Twelve gaskets of an I.C. engine were tested for life and following results

were recorded for analysis. Use mean ranking and median ranking method

to find reliability of IC gaskets and plot the graph between failure time

and reliability for both methods. [8]

Specimen No. 1 2  3 4  5 6 7  8 9  10  11 12

Time to failure 205 243 225 254 214 249 254 231 300 285 257 235

b) Explain accelerated life testing using Magnified loading. [8]

OR



4[5561]-135

Q10)a) Explain FRACAS in detail. [8]

b) A batch of spindles, to be used in machine tool, are designed for a mean

torque transmitting capacity of 15 N-m. The spindles are subjected to

mean load torque of 10 N-m. The torque transmitting capacity as well as

the load torque are nornally distributed with a standard deviation of 2 N-

m and 2.5 N-m respectively. Estimate the percentage of spindles likely to

fail.

The areas under the standard normal distribution curve from zero to Z

are as follows : [8]

Z 1.0 1.2 1.4 1.6 1.8 2.0 22 2.4

Area 0.3413 0.3849 0.4192 0.4452 0.4641 0.4772 0.4861 0.4918

Z 2.6 2.8 3.0

Area 0.4953 0.4974 0.4987

t t t



Total No. of Questions : 10]

[5561]-136
B.E.(Mechanical)

MACHINE TOOL DESIGN
(2012 Pattern) (Semester - I) (Elective - I) (End Sem.) (402044D)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory i.e. Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or
Q.8, Q.9 or Q.10.

2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Neat diagrams must be drawn wherever necessary.

P3739 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain why speed and feed rate in machining operations needs to be
regulated. [5]

b) Find the speed steps arranged in geometric progression for the following
conditions: n

min
 = 24 rpm, n

max
 = 640, Z = 8. [5]

OR

Q2) Explain the design procedure of feed gear box for spindle drive by considering
all safety factors. [10]

Q3) Discuss the function and types of guide-ways. Also. explain the stick-slip
phenomenon in slide-ways. [10]

OR

Q4) A bed subjected to torsional loading is constructed as a closed box-type
structure, while a bed subjected to bending is constructed as an I section.
Justify the statement with mathematical proof. [10]

Q5) a) Derive the equation for total error in pitch of lead screw. [8]

b) State the factors that are to be considered while selecting the sliding
bearing material. [8]

OR

Q6) a) Sketch unit supports and spindle ends in a high speed machine tools?
What are the basic considerations in designing the spindle unit supports?

[8]

b) Explain the methods of preloading of antifriction bearings. [8]
P.T.O.
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Q7) a) Explain the adaptive control of machine tools. [8]

b) Explain the effect of damping factor, the ratio of exciting and natural
frequencies on displacement ratio (Magnification factor). [8]

OR

Q8) a) State the design parameters for continuous function knobs, cranks,
toggles and levers. [8]

b) Explain the effect of forced vibration due to perturbance of the cutting
process on machine tools. [8]

Q9) a) Explain with block diagram the principles of operation of a CNC
machining center. [10]

b) Explain retrofitting with reference to an old drilling unit. [8]

OR

Q10)a) Justify the techniques that can be applied in design of machine tool
structures for micro machining. [10]

b) With the help of applications, explain recent trends in machine tools.[8]





Total No. of Questions : 10]

[5561]-137
B.E. (Mechanical)

GAS TURBINE PROPULSION
(2012 Course) (Semester-I) (Elective-II) (402045 A)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q.1 or 2, 3 or 4, 5 or 6, 7 or 8, 9 or 10.

2) Draw neat diagrams wherever necessary.

3) Use of scientific calculator is allowed.

4) Assume suitable data where ever necessary.

5) Figures to the right indicate full marks.

P3740 [Total No. of Pages : 3

SEAT No. :

Q1) a) Explain with the help of a neat sketch simple twin shaft arrangement of a
gas turbine. [6]

b) List advantages and disadvantages four each of gas turbine plant over
I.C. engines. [4]

OR

Q2) a) Classify gas turbine plants and list out four advantages of the closed
cycle gas turbine over open cycle gas turbine. [4]

b) A gas turbine plant works between 300K and 1200K. Pressure ratio is 5.
If air flows at 1500kg/minute find power generation capacity and efficiency.
Show the cycle on T-S chart. [6]

Q3) a) The effective jet exit velocity from a jet engine is 2700 m/s. The forward
flight velocity is 1350 m/s and the air flow rate is 78.6 kg/s. Calculate:[6]

i) Thrust, ii) Thrust power and iii) Propulsive efficiency

b) Draw simple schematic arrangement of an intercooled compression cycle
with heat exchanger. Also represent it on T-s diagram. [4]

OR

Q4) a) Define propulsive efficiency and propulsive power. [4]

b) Explain with the help of neat sketch and T-s diagram, a rehear cycle for
gas turbine plant. [6]

P.T.O.
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Q5) a) Explain any two methods with suitable sktech of the fixing of blades to
the disc. [6]

b) Define: [6]

i) Nozzle efficiency,

ii) Overall efficiency and

iii) Static Head Efficiency.

c) Explain various materials that can be used for turbine blades. [4]

OR

Q6) a) Discuss performance curves of gas turbines. [6]

b) Final stage of a gas turbine rotor with part reaction blading receives gas
at 1.5 bar and static temperature of 680°C. Mean blade velocity is 200m/s
and gas velocity at entry to moving blades has peripheral component of
430 m/s and axial component of 330m/s. Gas expands to 1.04 bar with
temperature drop of 67°C. Calculate: Work done per kg of gas, Initial
and final total temperatures of gas and Axial velocity at exit. [6]

c) For an axial flow turbine, define: [4]

i) Nozzle loss coefficient and

ii) Stage Efficiency

Q7) a) Discuss in brief: performance characteristics of axial flow compressor.[4]

b) Explain surging and stalling. How to avoid them? [4]

c) Prove that degree of reaction for a stage of axial flow compressor

 1 2

V1
R tan tan

2 U
f     Where 1 2,   are blade angles with respect

to axial direction? [8]

OR
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Q8) a) Draw velocity triangles for axial flow compressors and obtain expression
for work per kg of air using SFEE. [8]

b) An axial-flow compressor draws air at 20°C and delivers it at 50°C.
Assuming 50% reaction, calculate the velocity of flow, if blade velocity
is 100 m/s, work factor is 0.85. Take C

p
 = 1 kJ/kg.K, Assume  = 10°,

and  = 40°. Find the number of stages. [8]

Q9) a) Discuss factors affecting performance of combustion chamber. [6]

b) Compare different types of combustion chambers and explain any one
in details. [6]

c) Explain the process of combustion in a gas turbine combustion chamber.
[6]

OR

Q10)a) Discuss any four requirements of gas turbine combustion chamber. [8]

b) What do you understand by component matching? Does inlet temperature
affect component matching? [6]

c) Discuss torque speed characteristics of gas turbine. [4]
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Q1) a) Explain factors to be considered for product design. [5]

b) Explain product testing. [5]

OR

Q2) a) Differentiate between product verification and product validation. [5]

b) Explain Product Development Team. [5]

Q3) a) Discuss Customer Satisfaction with the help of Kano Diagram? [5]

b) Explain Technology forecasting (S-Curve) with the help of suitable
diagram? [5]

OR

Q4) a) Explain subtract and operate method? [5]

b) Explain concept of brainstorming with suitable example? [5]

P.T.O.
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Q5) a) Explain product teardown process with suitable application? [8]

b) Explain Briefly support Tools for Benchmarking Process? [8]

OR

Q6) a) Explain Product portfolio and architecture? [8]

b) Explain Steps in Product Benchmarking Approach? [8]

Q7) a) Explain eight Guidelines of piece part production? [8]

b) Explain eight Guidelines of design for reliability? [8]

OR

Q8) a) Explain eight Guidelines of Design for Assembly with example and neat
Sketch? [8]

b) Explain four Guidelines of Design for safety and robustness each? [8]

Q9) a) Explain product data and work flow and also explain link between them?[9]

b) Differentiate product life cycle management and product data
management. [9]

OR

Q10)a) Discuss following Concept in Detail: [9]

i) Emergence of Product Life Cycle Management

ii) Significance of Product Life Cycle Management

b) Explain concept of product life cycle management along with its
components? [9]

r
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Q1) Using Big M method solve, [10]

Minimize Z = X + Y

Subjected to

2X + Y  4

X + 7Y  7

X, Y  0

OR

Q2) a) Explain the assumptions underlying game theory. [4]

b) Four new machines M1, M2, M3, M4 are to be installed in a machine
shop. There are five vacant places A, B, C, D and E available. Because
of limited space, Machine M2 cannot be placed at C and M3 cannot be
placed at A. Cij, the assignment cost of machine I to place j in rupees in
shown below. Find the optimal assignment schedule. [6]

A B C D E

M1 4 6 10 5 6

M2 7 4 -- 5 4

M3 -- 6 9 6 2

M4 9 3 7 2 3

P.T.O.



2[5561]-139

Q3) a) What are different environments in which decisions are made? [4]

b) A plant is manufacturing 3,000 heavy duty lathes per year and is operating
at 75% of its capacity. The annual sales return is Rs. 1,05,00,000. The
fixed cost of the plant is Rs. 40,00,000 and variable cost is Rs. 4,150 per
unit. There is a proposal to utilize spare capacity by manufacturing
precision lathes which would increase the fixed cost by Rs. 8,00,000 but
reduce the variable cost by Rs. 750 per unit. [6]

i) Is the proposal commercial? Give reasons supporting your answer.

ii) If the reduction in selling price by Rs. 500 per unit requires the
plant to be operated at 90% of its capacity to break-even, would
this be a better proposal than the earlier one?

OR

Q4) a) What is degeneracy in transportation problem? How it is resolved? [4]

b) Find the optimal strategy and value of game using game theory. [6]

B1 B2 B3 B4

A1 1 2 -1 2

A2 3 1 2 3

A3 -1 3 2 1

A4 -2 2 0 -3
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Q5) a) A company is considering the feasibility of changing the supplier for
coupling hardware. Presently the company has an optimal policy with
Ace hardware at a discount of 1%. Current yearly purchases are
Rs. 81,000 and the Administrative charges are Rs. 125 per purchase and
the carrying charges are 25% of the average inventory level. [8]

Bids received from other supplier are: Nutz co. offers 5% discounts if
ordered twice a year and Grabbers Co. offers 3% discount if ordered
four times a year. Should the company retain the present supplier or
accept the proposed offers and if so, which offer?

b) The maintenance cost and resale value of a machine whose purchase
price is Rs. 7000 is given below. When the machine should be replaced?[8]

     Year 1 2 3 4 5 6 7 8

Maintenance cost in Rs. 900 1200 1600 2100 2800 3700 4700 5900

Resale value in Rs. 4000 2000 1200 600 500 400 400 400

OR

Q6) a) A company has a machine whose cost is Rs. 30,000. Its maintenance
cost and resale value at the end of different years are given below: [10]

Year 1 2 3 4 5 6

Maintenance cost in Rs. 4500 4700 5000 5500 6500 7500

Resale value in Rs. 27000 25300 24000 21000 18000 13000
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i) What is the economic life of the machine and what is the minimum
average cost?

ii) The company has obtained a contract to supply goods produced
by the machine for 5 years from now. After 5 years, the company
does not intend to use the machine. If the machine at present is one
year old, what replacement policy should the company adopt if it
intends to replace the machine not more than once?

b) A newspaper boy buys paper for 5 rupees each and sells them for
6 rupees each. He cannot return unsold newspapers. Daily demand ‘R’
for the newspaper follows the distribution given in table. If each day’s
demand is independent of the previous days, how many papers should
be ordered each day? [6]

Demand (R)   10 11 12 13 14 15 16

Probability (P
R
)   0.05 0.15 0.40 0.20 0.10 0.05 0.05

Q7) a) Arrival rate of a telephone calls at a telephone booth are according to
Poisson distribution with an average time of 9 minutes between two
consecutive arrivals. The length if telephone call is assumed to be
exponentially distributed with mean 3 minutes. [10]

i) Determine the probability that a person arriving at the booth will
have to wait.

ii) Find the average queue length that is formed from time to time.
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iii) The telephone company will install a second booth when convinced
that an arrival would expect to have wait at least four minutes for
the phone. Find the increase in flow rate of arrivals which will justify
the second booth.

iv) What is the probability that an arrival will have to wait for more than
10 minutes before the phone is free?

v) Find the fraction of the day that the phone will be in use.

b) There are seven jobs, each of which has to go through the machine A
and B in the order AB. Processing time in hours is given below. Determine
the sequence of these jobs that will minimize the total elapsed time T.
Also find T and idle time for the machines A and B. [6]

Jobs 1 2 3 4 5 6 7

Machine A 3 12 15 6 10 11 9

Machine B 8 10 10 6 12 1 3

OR

Q8) a) A repairman is to be hired to repair machines which break down at an
average rate of 3 per hour. The breakdown follows Poisson distribution.
Non-productive time of machine is considered to cost Rs. 16 per hour.
Two repairman have been interviewed: one is slow but cheap while the
other is fast but expensive. The slow repairman charges Rs. 8 per hour
and he services breakdown machines at 4 per hour. The fast repairman
demands Rs. 20 per hour and he services at an average rate of 6 per hour.
Which repairman should be hired? Assume an 8 hour working day. [7]

b) There are five jobs, each of which is to be processed through three
machines A, B, C in the order ABC. The processing time in hours is as
below. Determine the optimum sequence for the five jobs and the minimum
elapsed. Also find the idle time for the three machines and waiting time
for the jobs. [9]

Jobs 1 2 3 4 5

Machine A 3 8 7 5 4

Machine B 4 5 1 2 3

Machine C 7 9 5 6 10
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Q9) a) A project schedule has the following characteristics: [8]

Activity Time (Weeks) Activity Time (Weeks)

1-2 4 5-6 4

1-3 1 5-7 8

2-4 1 6-8 1

3-4 1 7-8 2

3-5 6 8-10 5

4-9 5 9-10 7

i) Construct the project network.

ii) Compute the E and L for each event.

iii) Find the critical path and project duration.

b) In a workshop, fitters report at the tool crib after 8 am to get the tools
where room attendant is present to issue them. The arrival and service
time distribution are shown below. [10]

Arrival Distribution Service Distribution

Inter-arrival time (Min) Frequency Service Time (Min) Frequency

3.5-4.5 0.05 3.5-4.5 0.10

4.5-5.5 0.20 4.5-5.5 0.20

5.5-6.5 0.35 5.5-6.5 0.40

6.5-7.5 0.25 6.5-7.5 0.20

7.5-8.5 0.10 7.5-8.5 0.10

8.5-9.5 0.05

Determine the average waiting time of a fitter in the queue. What is the
average time he spends in the system. Simulate the queuing phenomenon
for the period of 2 hours. Also find the average waiting time in non-
empty queue and percent time the tool room attendant remains busy in
this period. Use following random numbers.

Random Numbers for Arrival time: 15, 09, 41, 74, 72, 67, 55, 71, 35, 41,
96, 20, 45, 38, 01, 67, 63, 39, 55

Random numbers for service time: 20, 72, 34, 54, 40, 31, 22, 48, 74, 76,
02, 07, 64, 95, 23, 91, 48, 55, 91

OR
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Q10)a) Explain the application of simulation techniques in inventory problem.[4]

b) An engineering firm has to bid for a project. The activities and their time
estimates are as follows: [14]

Activity Optimistic Most Likely Pessimistic

1-2 14 17 25

2-3 14 18 21

2-4 13 15 18

2-8 16 19 28

3-4 0 0 0

3-5 15 18 27

4-6 13 17 21

5-7 0 0 0

5-9 14 18 20

6-7 0 0 0

6-8 0 0 0

7-9 16 20 41

8-9 14 16 22

The policy of the firm with respect to submitting bids is to bid the
minimum amount that will provide a 95% of probability of the best
breaking even. The fixed cost of the project are Rs. 8,00,000 and the
variable cost are Rs. 9,000 per day spent working on the project. The
duration is given in days and cost is in rupees. What amount firm should
bid under this policy?
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Q1) a) Explain High Velocity Mechanical Forming with schematic sketch? State
any two applications of HVF. [5]

b) Explain Electromagnetic forming with neat sketch. [5]

OR

Q2) a) Discuss important features of High Energy Rate Forming (HERF). [5]

b) Explain roll forming with suitable applications. [5]

Q3) a) Explain the process of Squeeze Casting with neat sketch. State advantages
and applications of squeeze casting. [5]

b) Explain working principle of Electro Jet Machining (EJT) with neat sketch.
State two applications of EJT. [5]

OR

P.T.O.
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Q4) a) Explain temperature distribution and resulting metal flow in Friction Stir
Welding. [5]

b) Explain Vacuum Die casting. State merits and demerits of the vacuum
die casting. [5]

Q5) a) What is micro-machining? Why micro-machining required? [4]

b) State any two micro-machining methods. State two applications of micro-
machining. [4]

c) With a schematic of diamond turn machine (DTM) name the various
components of DTM based on their functionality. [8]

OR

Q6) a) Explain how micro-electric discharge machining (micro-EDM) process
differs from Electric discharge machining process (EDM). Compare
micro-EDM with EDM based on process parameters. [8]

b) State the effect of various process parameters on performance of
Ultrasonic Micromachining (USMM) with the help of cause-effect
diagram. [8]

Q7) a) Explain Laminated Object Manufacturing (LOM) in detail with neat sketch.
State its advantages and applications. [8]

b) What is Direct Write technology (DW)? Classify and discuss any one
DW technology with suitable application and sketch. [8]

OR
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Q8) a) Give classification of additive manufacturing processes as per ASTM
standards. [4]

b) State merits and demerits of additive manufacturing technology. [4]

c) With a schematic explain the working principle and process steps of
extrusion based additive manufacturing process. [8]

Q9) Write short notes on: [18]

a) Surface profiler.

b) Scanning Tunneling Microscope.

c) Interference Microscopes and comparators.

OR

Q10)a) Explain with neat sketch, working principle of online dimensional
measurement using LASER based diffraction technique. [6]

b) State advantages of electron microscopes over optical microscopes.
Classify electron microscopes. [6]

c) With a schematic describe the functions of various components of Atomic
force microscope (AFM). [6]
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Q1) a) What is meant by depreciation of power station? Explain the straight line
method and sinking fund method of calculating depreciation. [6]

b) Explain the concept of Cascade Efficiency? [4]

OR

Q2) a) The maximum load on a thermal power plant of 60 MW capacity is
50 MW at an annual load factor of 60%. The coal consumption is 1 kg per
unit of energy generated (kWh) and the cost of coal is Rs. 600 per ton of
coal. Find: [6]

i) Annual revenue earned if the energy is sold at Rs. 1 per KW-hr.

ii) The capacity of the plant.

b) Define ‘vacuum efficiency’ applied to a condenser? State the effects of
air leakage on the performance of a condenser? [4]

Q3) a) Explain with neat sketch pressurized Water Reactor (PWR). [6]

b) Explain with neat sketch types of spillways. [4]

OR

P.T.O.
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Q4) a) Explain with neat sketch the working of modern steam power plant. [6]

b) Steam enters the condenser at 35.8°C with barometer reading of 760 mm
of  Hg. A vacuum of 700 mm was recorded in the condenser. Determine
the vacuum efficiency. [4]

Q5) a) Enlist different applications of Diesel Power Plant. Explain Diesel Engine
-Generating set (DG Set) size selection criteria for these applications.[8]

b) Derive the equation of thermal efficiency of Brayton cycle. [8]

OR

Q6) a) A  open cycle gas turbine power plant operates on the Brayton cycle.
The maximum pressure and temperature of the cycle are limited to 5 bar
and 900 K. The pressure and temperature of the gas entering into the
compressor are 1 bar and 27°C. Reheating is used at a pressure of 2.5
bar where the temperature of the gases is increased to its original turbine
inlet temperature. The air flow per second through the plant is 10kg/sec.
determine the thermal efficiency and plant capacity in MW. The exhaust
pressure of the turbine is also 1 bar. Assume the compression and
expansion are isentropic. Take =1.4 for air and gases. Cp=1KJ/kg-K
for air and gases. And Calorific Value of the fuel is 40000KJ/kg. Neglect
the pressure losses in the system. Do not neglect the fuel quantity.   [8]

b) Why the supercharging is necessary in diesel plant? What are the methods
used for supercharging the diesel engine? What are the advantages of
supercharging? [8]

Q7) a) What are the Challenges in commercialization of Non-Conventional Power
Plants? [8]

b) Write a short note on. [8]

i) Fuel Cell

ii) Bio-Gas Power plant

OR

Q8) a) Explain with neat sketch working of solar pond.  [8]

b) What do you understand by MHD? Explain the working principle of
MHD with neat sketches. [8]
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Q9) a) Describe the methods used to control SO2 and NOx in steam power
plant. [9]

b) Explain the layout of electrical equipment used in power plants. [9]

OR

Q10)a) What do you understand by thermal pollution? Explain the air and water
pollution caused by thermal power plants. [9]

b) What is Thermal Discharge Index? Explain effects of Water & Noise
pollution from power Plants & ways of reducing this pollution. [9]
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Q1) a) A machine tool requires six speed gear box. Which having a 160 rpm
minimum and 1000 rpm maximum speed, when the motor shaft is
1440 rpm. Draw the speed diagram for the following structural formula.
i) 2 (3) 3 (1) ii) 2 (1) 3 (2). [6]

b) Give formula for calculating Mean and Standard deviation of resultant
Population if two individual populations are to be added and multiplied.[4]

OR

Q2) a) Draw the structure diagram and identify the optimum structural formula
out of them. i) 2 (1) 3 (2)  ii) 2 (3) 3 (1)  iii) 3 (2) 2 (1)  [6]

b) Define design tolerance (DT) and natural tolerance (NT) in statistical
design. State what happens when NT=DT, NT>DT and DT>NT. [4]

Q3) a) Explain the concepts of Unit Load and Containerzation. [4]

b) A three idler, troughed belt, horizontal conveyor is to be used for
transporting 500 ton of iron per hour having mass density of iron ore is
1700 kg/m3. If the belt speed is 2m/sec, determine the required belt
width. Take surcharge factor = 0.1. [6]

OR

P.T.O.
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Q4) a) State the appropriate guidelines for selection of material handling system.
[4]

b) A flat horizontal belt conveyor is to be used for transporting material
with mass density of 3 ton/m3. The belt is 750 mm wide and has speed
of 2.75 m/s Determine capacity of vonveyor if surcharge angle is 25°
(k = 2.35 * 10-4). [6]

Q5) a) Derive an expression for the thickness of a thick cylinder subjected to
internal pressure by using maximum shear stress theory. [8]

b) A seamless cylinder with a storage capacity of 0.025 m3 is subjected to
an internal pressure of 20 MPa. The length  of the cylinder is twice its
internal diameter. The cylinder is made of plain carbon steel 20C8
( S

ut
 = 390 N/mm2) and the factor of safety is 2.5. Determine the

dimensions of the cylinder. [10]

OR

Q6) The following data refers to single acting hydraulic cylinder. [18]

Pressure of hydraulic fluid = 10 MPa

Operating force available at the piston rod. = 10KN

Friction due to piston ring and stuffing box = 10% of operating force

Thickness of cylinder flange = 10 mm

Thickness of cylinder head = 8 mm

Cylinder and, cylinder head material = FG200

Modulus of elasticity for FG200 = 100 GPa

Thickness of Zinc gasket = 3 mm

Modulus of elasticity for zinc = 83 GPa

Number of bolts = 4
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Preload in each bolt = 2.8 KN

Bolt material = FeE400

Modulus of elasticity for FeE400 = 207 GPa

Factor of safety for cylinder = 5

Factor of safety for bolts = 6

Standard diameter of cylinder = 20, 30, 40, 50, 60 mm

Standard Thickness of cylinder = 2, 4, 5, 6, 7, 8, 10 mm

Standard diameter of bolts = 8, 10, 12, 14, 16, 18, 20, 22 mm

Determine :

i) Inner diameter of cylinder

ii) Thickness of cylinder

iii) Diameter of bolts

Q7) a) What is the difference between centre and overhung crankshafts? [6]

b) The bore of a cylinder of the four stroke diesel engine is 120 mm. The
maximum gas pressure inside the cylinder is limited to 4 MPa. The cylinder
head is made of cast iron and the allowable tensile stress is 40 N/mm2.
Determine the thickness of the cylinder head. The studs which are made
of steel have allowable stress as 50 N/mm2. Calculate i) Number of studs,
ii)  Nominal diameter, and  iii)  Pitch of studs. K = 0.162 [10]

OR

Q8) The following data is given for a four- stroke diesel engine : [16]

Cylinder bore = 250 mm, Length of stroke = 300 mm, speed = 600 rpm
Indicated mean effective pressure = 0.6 MPa., Mechanical efficiency = 80 %
Maximum gas pressure = 4 MPa
Fuel consumption = 0.25 kg per BP per hr.
Higher calorific value of fuel = 44000 KJ/kg

Assume that 5% of total heat developed in the cylinder is transmitted by the
piston. The piston is made of gray C.I  FG 200 (Sut = 200N/mm2 and
K = 46.6 W/m/°C) and the factor of safety is 5. The temperature difference
between the center and the edge of the piston head is 220°C.
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i) Determine the thickness of piston head by strength consideration and
thermal consideration.

ii) State whether the ribs are required, If so calculate the number and
thickness of ribs.

iii) State whether a cup is required in the top of piston head, If so calculate
the radius of the cup.

Q9) a) Write a short note on design for manufacturing and assembly. [6]

b) A tensile bar of length 300 mm is subjected to constant tensile force of
4 KN. If the factor of safety is 1.5, design the bar diameter, using
Johnson’s method with the objective of minimizing material weight using
optimum material from the list given below. [10]

Material Density(  ) kg/m3 Cost(c)Rs/Kg Syt N/mm2

Steel 7800 34 400
Aluminum alloy 2800 160 150
Titanium alloy 4500 2400 800

OR

Q10)a) A tensile bar of length 400 mm is subjected to the tensile force of
4.5 KN. Assume Factor of Safety 2. Design the bar with the objective of
minimizing the material cost, out of the following materials: [10]

Material Mass Density Material cost Yield Strength
 kg/m3 per Unit Mass S

yt
 N/mm2

c,Rs./kg
Plain Carbon Steel 7500 16 130
Aluminum Alloy 3000 32 50
Titanium Alloy 4800 480 90
Magnesium Alloy 2100 32 20

b) Explain design consideration in design for forgings. [6]
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Q1) a) Explain VFD for AC applications. [5]

b) Which are the different methods of producing low temperatures. What
are the limitations of VCS for the production of low temperatures. [5]

OR

Q2) a) Compare individual expansion valve with multiple expansion valve
arrangement. [5]

b) With neat sketch explain about solenoid operated valve. [5]

Q3) a) Explain the characteristic curves & capacity controls for reciprocating
compressor. [5]

b) Enlist different properties of cryogenic fluid. [5]

OR

Q4) a) Which are the different methods for defrosting. Explain any one in detail.[5]

b) What is liquefaction of gases? With the help of suitable sketch explain in
short about liquefaction of He. [5]

P.T.O.
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Q5) a) List the steps involved in design of finned tube condenser. [8]

b) Write in details about thermal design of shell and tube condenser. [8]

OR

Q6) a) Explain steps involved in design of evaporator for refrigerator. [8]

b) Enlist and write in details about different types of condensers. [8]

Q7) a) Explain psychometry involved in cooling tower. What are an important
characteristics of cooling tower? [8]

b) What do you mean by thermal performance of cooling tower. How thermal
performance of cooling water will be improved? [9]

OR

Q8) a) A cooling tower is to be designed to take the heat load of 200 tons
refrigerating plant using R-12 as refrigerant. The heat rejection ratio of
the system is 1.2. The raise in temperature allowed in the condenser is
5°C. The atmosphere air condition is 35°C DBT and 25°C WBT. The
air leaves the tower at 30°C and 90% relative humidity. The temperature
of water coming out of the tower is 30°C. Enthalpies and absolute
humidites of the air at the inlet and exit of the tower are 76.4 kJ/kg, 95 kJ/
kg, 16 gm/kg and 24.4 gm/kg respectively. Whereas the specific volume
of air at the inlet of the tower is 0.895 m3/kg. Neglecting the heat losses in
the system and carry over loss through the cooling tower, find [10]

i) Quantity of air required to pass through the cooling tower per minute

ii) Quantity of make-up water

b) What is the heat balance and heat transfer related to cooling tower? [7]

Q9) a) Explain various limits of heat pipes. What is importance of these limits?
Explain in detail. [9]

b) Write a note on performance characteristics of heat pipe. [8]

OR

Q10)a) Explain steam jet refrigeration with neat schematic. [8]

b) Write the basic equations involved for heat pipe and discuss in detail
about the different application area of heat pipe. [9]
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Q1) a) Explain sensor selection criteria for robotic applications. [4]

b) Give the specification for PUMA Robot. [6]

OR

Q2) a) What is the physical significance of angular velocity vector? [4]

Transformation matrix of an object with respect to the robot base is
given by

Tobject

1 0 0 15
0 0 1 35

Base
0 1 0 20
0 0 0 1

−
=

−

b) The gripper of the robot has its application vector parallel to X-axis of
the robot base frame and the sliding vector parallel to the Y-axis of the
robot base frame. Determine the 3×3 rotation matrix between the robot
base and gripper; also between the object and the gripper. [6]

Q3) a) Explain the working principle of tactile sensor with neat sketch. [6]

b) Differentiate between serial and parallel manipulator. [4]

OR

P.T.O.
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Q4) a) State characteristics of velocity ellipse for planar 2R manipulator. [4]
b) Discuss importance of forward and inverse kinematics. [6]

Q5) a) Write a note on recursive forward dynamics algorithm. [8]
b) Explain Lagrangian - Euler formulation for single link with rotary joint.

Derive an expression for torque at joint. [8]
OR

Q6) a) Get expression for velocity of CG of third link of a 3 DOF 3R planar
manipulator. [10]

b) Explain singular continuity for planar 4-bar mechanism. [6]

Q7) a) Explain in details the turning method of PID control. [8]
b) A rotary arm of a manipulator is to rotate from 23° to 117° in 9 seconds.

Determine coefficients of cubic polynomial to interpolate a smooth
trajectory. Plot the position, velocity and acceleration variation against
time. [8]

OR
Q8) a) Describe the different steps in trajectory planning. [8]

b) Fig. shows as error time graph. Sketch the PID controller o/p w.r.t. time.
Assume Kp = 10, K = 2& Kd = 0.5 & Po = 0 i.e. controller o/p is zero
when error is zero. [8]

Q9) a) What is edge detection? Explain about sampling. [8]
b) Define artificial intelligence. Explain the areas of particular importance of

artificial Intelligence. [10]
OR

Q10)a) Explain with block diagramme Machine vision system for Robots. [10]
b) Explain the different steps involved in Segmentation. [8]



Figure 3
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Q1) a) Discuss functions of management? [6]

b) Explain briefly the productivity for manufacturing industry and discuss
factors affecting the productivity. [4]

OR

Q2) a) Explain in detail. [6]

i) Span of control,

ii) Delegation of authority

b) Write a short note on “Line and Staff organizational structure? [4]

Q3) a) Define method study. Explain the procedure for method study. [6]

b) What are Therblings give any four Therbligs with Symbols? [4]

OR

Q4) a) What is performance rating? Explain various methods of Performance
rating? [6]

b) Explain Two handed process Chart with suitable example. [4]

P.T.O.
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Q5) a) Describe (any two concepts of) following with suitable example: [6]

i) SIMO chart

ii) Flow process chart

iii) MOST

iv) Qualified worker

b) Following data shows the time taken during a time study of a process.
The time given is cumulative. It total allowance is 16%, calculate standard
time of the process. [4]

Activity Observed time (Min) Performance rating (%)

1 0.24 80

2 1.28 90

3 2.32 100

4 3.15 90

5 4.48 110

OR

Q6) a) Explain in detail process of Work Sampling. [6]

b) Explain PMTS? [4]

Q7) a) Discuss objectives and functions of production planning and control.[8]

b) What is Master Production Schedule (MPS)? Discuss objective and
importance of MPS. [7]

OR

Q8) a) Discuss different phases in ERP implementation life cycle. [7]

b) Explain: What is capacity planning with suitable examples? Explain briefly
capacity planning process. [8]
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Q9) a) Explain various factors which affect the Plant Layout planning. Enlist
principles of good Plant Layout. [8]

b) Explain types of costs associated with Inventory. [7]
A company consumes 12,000 units of an item per year. Its production
capacity is (60 units) per day. The cost of each unit produced by the
company is Rs. 8/- The set-up and tooling cost is Rs. 96/- per setup.
The carrying charages are 15% of the cost per unit. Calculate:
i) Economic quantity to be manufactured in a branch
ii) Frequency of production runs
iii) Production period

OR
Q10)a) Enlist different computer aided layout design techniques used in practice.

And write a short note on [8]
i) Combination layout
ii) Line layout

b) Explain ‘ABC-Analysis’ of Inventory Control. [7]
A manufacturer has to supply his customers 3600 units of his products
per year. Shortage is not permitted. Inventory carrying cost amounts Rs
1.2 per unit per annum. The setup per run is Rs. 80 find.
i) Economic order quantity
ii) Optimum number of orders per annum
iii) Average annual inventory cost (minimum).

Q11)a) Write a short note on depreciation and causes of depreciation. [4]
b) Explain objectives of cost accounting? Explain elements of cost. [6]

OR
Q12)a) Explain the term : KRA [6]

b) Calculate B.E.P. (In Unit and In Rupee) from the following information[4]
Fixed cost = Rs 1200/-
Variable cost = Rs 4000/-
Sales in rupee = Rs 7000
Sales in unit = Rs 1000/-
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Q1) a) What do you mean by automobile? How automobiles are classified?
Explain. [5]

b) Sketch the chassis layout of front engine front wheel drive automobile
and explain various parts of it. [5]

OR

Q2) a) What is the purpose of clutch? On what factors does the type of clutch
used depend? Explain. [5]

b) Describe with neat sketch construction and working of Torque
convertor. [5]

Q3) a) Explain with neat sketch working principle of differential. [5]

b) Define camber angle. What is the function of camber angle in a vehicle?
Explain. [5]

OR

Q4) a) Explain the constructional aspects of the rear leaf spring suspension
system. [5]

b) Sketch the sectional view of the tyre and indicate various parts of it. [5]

P.T.O.
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Q5) a) Explain with neat sketch air brake system used in automobile. [8]

b) Describe the concept of Acceleration, Grad ability and drawbar pull
related to road performance of vehicle. [8]

OR

Q6) Write short note on the following.(Any two). [16]

a) Hand brake

b) Traction and Tractive effort

c) Active safety and Passive safety

Q7) a) What do you mean by battery characteristics? Explain the factors
responsible for battery characteristics. [8]

b) Explain with neat sketch principle and working of. [8]

1) Temperature gauge

2) Electric Horn

OR

Q8) a) Prepare a schedule maintenance chart for a newly purchased motorcycle
for one year from date of purchase. [8]

b) Draw a simplified circuit for the lighting system of a car and explain
components of it. [8]

Q9) a) What is an electric Vehicle? Explain the difference between electric vehicle
and conventional IC engine vehicle. [9]

b) State different sensors and actuators used in vehicles. Explain any one in
detail. [9]

OR

Q10)Write short note on the following (any three). [18]

a) Concept of hybrid traction

b) Electronic Control Unit

c) Maintenance of Suspension System

d) Wheel balancing.





Total No. of Questions : 10]

[5561]-149
B.E. (Mechanical Engineering)

COMPUTATIONAL FLUID DYNAMICS
(2012 Pattern) (Semester - II) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume Suitable data if necessary.

P3750 [Total No. of Pages : 3

SEAT No. :

Q1) a) Differentiate between conservation and non-conservation forms of fluid
flow. [4]

b) Derive the finite difference expressions for first order derivative with
difference approximations using Taylor series. [6]

OR

Q2) a) What is the meaning of substantial derivative? [4]

b) Consider a continuous and differentiable function: φ(x) = e–x. Considering
upto fourth term of the Taylor series expression, obtain the various
approximate value of the function φ(x) at x = 0, using (a) 


x = 1. Also

calculate the % error of the approximate as compared to the exact
solution. [6]

Q3) a) Derive an expression for second order forward difference method for
the first derivative and discuss its order of accuracy. [4]

b) Write a methodology and an algorithm to solve a 2D unsteady state heat
conduction problem by an explicit method. [6]

OR

Q4) a) State and explain the difference between explicit and implicit methods
with suitable examples. [4]

b) Write down the second order central mixed finite difference expression
for 1D heat conduction equation. [6]

P.T.O.



2[5561]-149

Q5) a) Consider steady 1-D convection diffusion equation of a property ϕ,[10]

 d u d d

dx dx dx

            

Using control volume approach discrete the above equation and obtain
the neighboring coefficients by

i) Central difference scheme.

ii) Upwind difference scheme.

b) Explain in detail Lax-Wendroff scheme of time dependent methods. [8]

OR

Q6) a) Consider a thin rod 500 mm long moving with a velocity 1 × 10–5 m/s as
shown in Figure. The periphery of the rod is perfectly insulated. The rod
is subjected to a specified temperature T

0
 = 25 °C for x < 0 and

T
L
 = 300 °C for x >  L . Model the domain into 4 elements and find the

axial temperature distribution of rod at these nodes. Assume the governing
equation as 1D, steady state, Convection-Diffusion equation. [10]

Solve using

i) Central difference formulae,

ii) Upwind difference scheme. Take α = 1 × 10–5 m2/s for the rod.

b) Define peclet number and state its importance? Discuss with reference
to ID Steady state Convection Diffusion system. [8]

Q7) a) Draw a flow chart and describe SIMPLE algorithm for two-dimensional
laminar steady flow equations. [8]

b) Explain Finite Volume Method (FVM). Why this method is commercially
preferred more? [8]

OR
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Q8) a) What is necessity of staggered grid in control volume method? [8]

b) Discuss cell centered formulation in Finite Volume Techniques. [8]

Q9) a) Explain impact of CFD in today’s engineering activity by giving minimum
four practical examples. [10]

b) What do you understand by the terms no slip, free slip for boundary
conditions. [6]

OR

Q10)a) What are the steps involve in preprocessor and postprocessor in CFD
tool. [10]

b) Write short note on any one. [6]

i) RANS

ii) k-ω model







Total No. of Questions : 10]

[5561]-150
B.E. (Mechanical)

FINITE ELEMENT ANALYSIS
(2012 Pattern) (Semester - II) (End Semester) (Elective - IV) (402050 B)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Figures to the right indicate full marks.
2) Use of electronic pocket calculator is allowed.
3) Assume suitable data if necessary.

P3751 [Total No. of Pages : 3

SEAT No. :

Q1) a) With neat sketch, explain p and h methods of mesh refinement in Finite
Element Analysis. [6]

b) State and explain characteristics of global stiffness matrix. [4]

OR

Q2) a) Explain “Galerkin Weighted Residual Method” to formulate FEM
equations. [6]

b) State stress-strain relations for plane stress and plane strain formulations
in elasticity. [4]

Q3) a) Derive the expression for load vector for beam element due to distributed
load P. [4]

b) For the two-bar truss shown in figure below, determine the displacement
of node 2 and stresses in the element. All the elements have E = 70 GPa
and A = 200 mm2. [6]

OR

P.T.O.
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Q4) For the beam shown in figure below, determine [10]

a) slopes at each node and,

b) vertical deflection at the mid-point of the distributed load. Take
E = 200 GPa and I = 5 × 106 mm4.

Q5) a) Obtain the shape functions N
1
, N

2
, N

3
 and N

7
 for following serendipity

eight node rectangular element. [8]

b) For four node quadrilateral element, find the x and y coordinates of
point P whose location in parent element are given by ξ = 0.5 and η = 0.5.
Also find u, v displacements of point P in X and Y directions respectively
if displacement vector is {q} = [0 0 0.20 0 0.15 0.10 0 0.05]T. [10]

OR

Q6) a) What is full and reduced integration in Finite Element Analysis? [4]

b) Write a short note on Patch Test. [4]

c) Evaluate     6 2 2 2

4 2
I 1 4

y x

y x
x y dx dy

 

 
     using Gauss Quadrature

method. [10]
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Q7) a) Derive elemental stiffness matrix (conduction + convection) formulations
for 1D steady state heat transfer problems. [8]

b) A metallic fin, with thermal conductivity 70 W/m °K, 1 cm radius and 5
cm long extends from a plane wall whose temperature is 140 °C. Determine
the temperature distribution along the fin if heat is transferred to ambient
air at 20 °C with heat transfer coefficient of 5 W/m2 °K . Take two
elements along the fin. Assume that the tip of fin is insulated. [8]

OR

Q8) A composite wall, with three layers of different material as shown in figure
below has the following properties for the different layers: [16]

Layer-3: Gypsum, k
3
 0.05 W/m °C, x

3
 = 1 cm and q = 15W/m2

Layer-2: Fibre-glass, k
2
 = 0 .0332 W/m °C and x

2
 = 5 cm

Layer-1: Concrete, k
1
 = 1.2 W/m °C, x

1
 = 15 cm, h = 15 W/m2 °C and T

a
= 25

°C. Calculate the temperatures T
1
, T

2
, T

3
 and T

4
 assuming unit area of heat

flow.

Q9) Estimate natural frequencies of axial vibrations of bar shown in figure below,
using both consistent and lumped mass matrices and compare the results. Bar
is having uniform cross-section with cross-sectional area A = 30×10–6 m2,
length L = 1m, modulus of elasticity E = 2 × 1011 N/m2 and density ρ = 7800
kg/m3. Model the bar by using two elements. [16]

OR

Q10)a) Derive consistent mass matrix for bar and truss element. [10]

b) Explain the significance of lumped mass matrix and consistent mass
matrix. Write lumped mass matrix for bar and beam element. [6]
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Q1) a) Explain dimensionless parameters used in compressible flow machines.[6]

b) Explain performance characteristics of fan, blower and compressors.[4]

OR

Q2) a) What is specific speed? Explain its significance? [4]

b) A single acting reciprocating pump running at 50 rpm delivers 0.01 m3/s
of water. The diameter of the piston is 200 mm and stroke length
400 mm determine [6]

i) The theoretical discharge of the pump

ii) Co-efficient of discharge and

iii) Slip and the percentage slip of the pump.

Q3) a) Explain indicator diagram in reciprocating pumps. [4]

b) A single acting reciprocating pump has a plunger diameter 250 mm and
stroke of 450 mm and it is driven with S.H.M. at 60 rpm. The length and
diameter of delivery pipe are 60 m and 100 mm respectively. Determine
the power saved in overcoming friction in the delivery pipe by fitting an
air vessel on the delivery side of the pump. Assume friction
factor = 0.01. [6]

OR

Q4) a) Explain various forms of corrosion occurring in hydraulic machines.[5]

b) Explain general design consideration of Pump impeller. [5]

P.T.O.
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Q5) a) What are main causes for noise generation? What are methods for reducing
the fan noise? [8]

b) Explain the different losses in fans, blowers and compressors. [8]

OR

Q6) a) Explain the different fan stage parameters with usual notations. [8]

b) Explain in detail the design procedure, selection and optimization of
blower. [8]

Q7) a) What is surging and stalling? What are its effect? How it is developed?[8]

b) A centrifugal blower with a radial impeller produces a pressure equivalent
to 100 cm column of water. The pressure and temperature at its entry are
0.98 bar and 310 K. The electric motor driving the blower runs at 3000
rpm. The efficiencies of the fan and drive are 82 % and 88 % respectively.
The radial velocity remains constant and has a value of 0.2u

2
. The velocity

at the inlet eye as 0.4u
2
. If the blower handles 200 m3/min of air at the

entry condition determine :- [10]

i) Power required by the electric motor

ii) Impeller diameter

iii) Inner diameter of the blade ring

iv) Air angle at entry

v) Impeller widths at entry and exit

vi) Number of impeller blades

vii) The Specific speed.

OR

Q8) a) Explain function of an aerofoil and discuss characteristics curve of airfoil.

[8]

b) An axial fan stage consisting of only a rotor has the following data :-

Rotor blade air angle at exit: 10º

Tip diameter: 60 cm

Hub diameter: 30 cm

Rotational speed: 960 rpm

Power required: 1 kW

Flow coefficient: 0.245

(Inlet flow conditions P
1
 = 1.02 bar and T

1
 = 316 K). Determine the

rotor blade angle at the entry, the flow rate, stage pressure rise, overall
efficiency, degree of reaction, and specific speed. [10]
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Q9) a) Explain Enthalpy-Entropy diagram of a compressor in detail. [8]

b) Explain the following terms [8]

i) degree of reaction

ii) slip factor

iii) choking.

OR

Q10)a) Explain the performance characteristics curves of Centrifugal
Compressor. [8]

b) What is work done factor for an axial flow compressor stage? How
does it vary with no of stages? [8]
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P4769

SECTION - I

Q1) a) What are the types of car bodies? Explain. [8]

b) Describe the current scenario and development in Indian auto industry.
[8]

OR

Q2) a) Draw with suitable sketch construction of rear axle of automobile. Explain
purpose of it. [8]

b) Describe the classification of vehicles as per AIS. [8]

Q3) a) What are the parameters that limit the torque capacity of a friction clutch?
Explain with neat sketch working of single plate clutch. [8]

b) Describe with tractive efforts curves need of gear box in automobile. [8]

OR

Q4) a) What should be the characteristics of Propeller shaft? Draw the
construction of propeller shaft with slip joint and two universal joint.[8]

b) Draw the construction of Disc type wheel and explain nomenclature of
it. [8]

SEAT No. :

P.T.O.
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Q5) a) Draw a schematic view of steering linkage and explain parts of it. [6]

b) Draw a layout of Hydraulic braking system. Explain function of each
component of it. [6]

c) Describe the objectives of Suspension system. [6]

OR

Q6) Write short note on the following.(Any three) : [18]

a) Steering Gearbox

b) Air spring and Torsion bar Spring

c) Stopping Distance

d) Servo and power braking system

SECTION - II

Q7) a) List the active safety components and explain role of them in vehicle
safety. [8]

b) Describe importance ergonomic considerations in automobile safety.[8]

OR

Q8) a) Draw a neat sketch of automobile seat and explain various parts of it. [8]

b) Describe with suitable sketch construction and working of the following.
[8]

i) Fuel gauge. ii) Automotive head lamp.

Q9) a) Describe with neat sketch forces and couples acting on the wheel using
wheel axis system. [8]

b) Discuss with help of graph road performance curves of automobile at
various speed. [8]

OR

Q10) a) Draw a schematic layout of chassis dynamometer and explain working
of it. [8]

b) Describe with suitable sketch purpose of following test tracks. [8]

i) Corrugated track. ii) Mud track
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Q11) a) What is purpose of crash test? Explain the Crash test requirements to
conduct the test in laboratory. [9]

b) Describe with suitable sketch different off road vehicles used in various
applications. [9]

OR

Q12) Write short note on following. [18]

a) Hydraulic Dozer.

b) Multi axle vehicle.

c) Crawler tractor.
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SECTION-I

Q1) a) The following is the ultimate analysis of a sample of petrol by weight:
Carbon = 85 percent, Hydrogen = 15 percent. Calculate the ratio of air
to petrol consumption by weight if the volumetric analysis of the dry
exhaust gas is: CO

2
 = 11.5 percent, CO = 1.2 percent, O

2
 = 0.9 percent,

N
2
 = 86 percent. Also find percentage excess air. [10]

b) Explain reheat cycle with neat sketch and draw its T-s diagram. [6]

OR

Q2) a) In a steam power cycle, the steam supply is at 15 bar, dry & saturated.
The condenser pressure is 0.4 bar. Calculate the Carnot and Rankine
efficiencies of the cycle. Neglect pump work. [10]

b) Compare pulverized bed combustion and FBC. [6]

Q3) a) Explain with neat sketch Lamont boiler with its merit and demerits. [8]

b) Explain essential properties of coal required for thermal power plant.[8]

OR

Q4) a) Explain with neat sketch ash handling system. [8]

b) Explain various methods of treatment of feed water. [8]

P.T.O.
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Q5) a) The average rate of inflow during 12 months for a river are as under -[10]

Month Inflow q (m3/s) Month Inflow q (m3/s)

Jan - 800 (m3/s) July - 2400 (m3/s)

Feb - 1000 (m3/s) August - 2400 (m3/s)

Mar - 600 (m3/s) Sept - 1200 (m3/s)

Apr - 400 (m3/s) Oct - 600 (m3/s)

May - 600 (m3/s) Nov - 600 (m3/s)

June 1200 (m3/s) Dec - 1000 (m3/s)

Plot the hydrograph and determine the following:

i) Average flow.

ii) Power developed under a head of 160 m. If overall efficiency is 80%.

iii) Capacity of storage required for one year.

b) Explain with neat sketch types of spillways. [8]

OR

Q6) a) Explain criteria for site selection of hydroelectric power plant in detail.[10]

b) What do you mean by storage and pondage? Why are they required?[8]

SECTION-II

Q7) a) Explain with neat sketch Boiler Water Reactor plant. [8]

b) Draw general layout of diesel power plant showing all systems. [8]

OR

Q8) a) Write short notes on Nuclear waste disposal. [8]

b) Discuss various losses related to diesel power plant. [8]
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Q9) a) Write short notes on material selection for gas turbine power plant. [8]

b) With a neat sketch of a wind turbine write its construction and working?[8]

OR

Q10)a) Discuss the semi closed cycle gas turbine with neat sketch. [8]

b) How is electricity generated form Geo-thermal energy? Write advantages
and Disadvantages. [8]

Q11)a) Explain with diagrams Input-output curves and incremental fuel cost
curve. [10]

b) A generating plant works on a maximum demand of 600MW. The annual
load factor being 60% and capacity factor is 30%. Find the reserve
capacity of the plant. [8]

OR

Q12)a) A generating station has a connected load 120 MW & it supplies maximum
demand 60 MW. The numbers of units generated in a year are 48 × 107.
Calculate load & demand factor of generating station. [8]

b) Explain the terms: [10]

i) Connected load

ii) Average load

iii) Demand Factor

iv) Load factor

v) Capacity factor
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Q1) A six cylinder inline reciprocating engine has a firing order 1-4-5-2-3-6. The
mass of reciprocating part per cylinder is 3kg. The length of cranks and
connecting rods are 50 mm and 200 mm respectively. The cylinders are spaced
at 300 mm pitch. If the engine runs at 1000 rpm Determine. [10]

a) Primary and secondary unbalance force if any.

b) Primary unbalance couple with reference to central plane.

OR

Q2) a) Determine the natural frequency of the system shown in the fig. Assume
the bar PQ to be rigid and weightless. [6]

P.T.O.
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b) Explain Coulomb’s damping. And state two differences between
Coulomb’s damping and Viscous damping. [4]

Q3) a) Define following terms [4]
i) Magnification factor

ii) Logarithmic Decrement

iii) Damping Factor

iv) Quality Factor

b) In a vibratory system vehicle is to be designed with following parameters
K=100 N/m, C=2 Nses/m, m=1kg. [6]
Calculate decrease in amplitude from its starting value after 3 complete
oscillations and damped frequency of oscillation.

OR

Q4) a) A gun barrel, weighing 600 kg has a recoil spring of stiffness 345 N/mm.
If the barrel recoils on meter on firing, find [4]
i) The initial recoil velocity of the gun

ii) The critical damping coefficient which is engaged at the end of the
recoil stroke.

Assume no energy is lost in the recoil of the barrel.

b) A body of 5kg is supported on a spring of stiffness 200 N/m and has
dashpot connected to it which produces resistance of 0.002 N at a velocity
of 1 cm/sec. In what ratio will be the amplitude of vibration be reduced
after 5 cycles. [6]

Q5) a) The static deflection of an automobile on its springs is 10 cm. Find the
critical speed when the automobile is travelling on the road which is
approximated by a sine curve of amplitude 8 cm and a wavelength of
16m. Assume the damping to be given by 0.05. Also determine the
amplitude of vibration at 75 km/hr. [10]

b) What is Critical speed of shaft? Find out the expression for deflection of
the shaft carrying a single rotor without damping. [6]

OR
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Q6) a) When a single cylinder engine of total mass 300 kg is placed on the four
springs, each spring is compressed by 2 mm. A dashpot, offering 400 N
of damping force at relative velocity of 200 mm/sec, is attached to the
engine to damp out the vibrations. The reciprocating mass of engine is 20
kg and stroke of the piston is 130mm. If the engine is running at 1500 rpm
find the amplitude of steady state vibrations.   [10]

b) Draw and explain frequency response curves. [6]

Q7) a) What are 2 roror system? Derive a relation to determine the natural
frequencies of a two rotor system. [12]

b) Explain with neat diagram mathematical model of a bicycle. [4]
OR

Q8) a) For a 2 rotor system shown in following fig, find the natural frequency
and the position of node. Assume G=80×109 N/m2. [12]

b) Explain torsionally equivalent shaft. [4]

Q9) a) What is vibration absorber? Name different types of absorbers used and
explain any one in detail. [6]

b) A 3 kg mass is suspended in a box by a spring as shown in following fig.
The box is put on a platform having vibration y=0.8sin6t cm. Determine
the absolute amplitude of the mass. Take k = 6000 N/m. [6]
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c) Explain following vibration Exciters: [6]
i) Mechanical Exciter
ii) Electrodynamics Exciter

OR

Q10)a) A device used to measure torsional acceleration consists of a ring having
a moment of inertia of 0.05 kgm2 connected to a shaft by spiral spring
having a stiffness of  1 Nm/rad and a viscous damper having a constant
of 0.15 Nm-sec/rad. When the shaft vibrates with a frequency of
25cpm,the relative amplitude between the ring and the shaft is found to
be 3°. What is the maximum acceleration of the shaft? [6]

b) What are the different types of vibration pick ups? Explain any one in
detail. [6]

c) Draw and explain transmissibility versus frequency ratio curves. [6]
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Q1) a) Explain with neat sketch working of a "Basic Hydraulic & Basic Pneumatic
System". [10]

b) Explain with neat sketch construction and working of "Vane Pump".[10]

OR

Q2) a) Explain with neat sketch working of "Radial Piston Motor". [10]

b) Explain with neat sketch working of "Spring Loaded Accumulator".[10]

Q3) a) Explain with neat sketch "Meter In" & "Meter Out" ckts. [8]

b) Explain with neat sketch "Sequencing ckt". [8]

OR

Q4) a) Explain with neat sketch"Fail safe ckt". [8]

b) Explain with neat sketch "Unloading ckt". [8]

Q5) a) Write a short note on "Types & selection of compressors" for pneumatic
systems. [8]

b) Compare "Hydraulic and Pneumatic systems". [8]

OR

P.T.O.
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Q6) a) Write a short note on "Applications" of Pneumatics for "Low Cost
Automation". [8]

b) Explain with neat sketch working of "Axial Piston Motor". [8]

Q7) a) Write a short note on "Design considerations for Hydraulic Systems".[10]

b) Write a short note on "Trouble shooting methods of Hydraulic systems".
[8]

OR

Q8) a) Write a short note on "Design considerations for pneumatic systems".
[10]

b) Write a short note on "Trouble Shooting methods of pneumatic systems".
[8]





Total No. of Questions : 10]

[5561]-156
B.E. (Mechanical Sandwich)

REFRIGERATION AND AIR CONDITIONING
(2012 Course (Semester - II) (402068A) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Your answers will be valued as a whole.

5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

6) Assume suitable data, if necessary.

P3756 [Total No. of Pages : 4

SEAT No. :

Q1) a) Explain working of evaporative cooler. [5]

b) Write note on–Azeotropes and Zeotropes. [5]

OR

Q2) a) What are the design features of refrigeration plant for cold storage? [5]

b) What are the various antifreeze solutions? Explain characteristic required
of antifreeze solutions. [5]

Q3) a) 150 TR refrigerant system used for cold storage with R134a as refrigerant.
Evaporation temperature is -20°C and condensing temperature is 30 °C.
Find theoretical COP of refrigeration system and power input if there is
10°C subcooling and 5°C superheat. [5]

b) Write note on : GWP & LCCP [5]

OR

Q4) a) Compare use of individual expansion vs multiple expansion valve. [5]

b) Explain desirable properties of refrigerant–absorbent mixture in VARS.[5]

P.T.O.



2[5561]-156

Q5) a) Explain BF, ADP, RSHF, & ESHF. [8]

b) What are the factors affecting human comfort? Explain IAQ
requirement. [10]

OR

Q6) a) Explain procedure of heat load calculation. [10]

b) 50 cmm first air stream at 30°C DBT and 20°C WBT is passed over
cooling coil. If coil capacity id 100 kW, i) find air properties at coil exit.
ii) If coil capacity reduced by 50%, find air properties at coil exit. [8]

Q7) a) Draw neat diagram of TXV and explain its working. [6]

b) Discuss types of refrigerant condensers and evaporators. [10]

OR

Q8) a) With neat diagram explain all water system. [8]

b) Write note on: operating and safety controls. [8]

Q9) a) What are commonly used duct materials? Explain procedure to convert
circular into rectangular duct and vice-versa. [8]

b) Explain air distribution system components. [8]

OR

Q10)a) Write short note on: Humidity and Temperature Sensors. [8]

b) A circular duct of 400 mm is selected to carry air at a velocity
440 m/min. If duct is replaced by rectangular duct of aspect ratio 1.5,
find the size of rectangular duct for equal friction when: [8]

i)) velocity in two ducts is same

ii) discharge in two ducts is same.

If f = 0.015, find the pressure loss per 100 m length of duct.

Take density of air = 1.15 kg/m2.
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Q1) a) List advantages and disadvantages of CFD methodology investigation
of fluid flow over experimental methods. [7]

b) Explain the term Divergence of velocity and state its significance for a
Fluid Dynamist. [7]

OR
Q2) a) Explain importance of CFD in modern design process with suitable

examples and sketches. [7]
b) Explain the models of flow used to study fluid Dynamics. [7]

Q3) a) What are the different types of grids used in CFD while discretizing the
fluid domain. [7]

b) Explain the lax windroff technique. [7]
OR

Q4) a) Discuss Advantages and disadvantages of Implicit and Explicit approach
while obtaining a numerical solution of a fluid flow equation. [7]

b) Explain the requirement of stability criteria in numerical calculations. [7]

Q5) Explain the method to obtain the solution of first order wave equation using
upwind scheme. [14]

OR

P.T.O.
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Q6) Considering an unsteady 2 dimensional heat conduction equation as model
equation as given below, explain how ADI technique is used to obtain the
solution. Also give advantages of ADI technique. [14]

2 2

2 2
T T T
t x y

α  ∂ ∂ ∂= + ∂ ∂ ∂ 

Q7) a) Solve following Tridiagonal System by Thomas algorithm for
Temperatures T1 to T4. [7]

2.04 1 0 0 1 40.8
1 2.04 1 0 2 0.8

0 1 2.04 1 3 0.8
0 0 1 2.04 4 200.8

T
T
T
T

−     
     − −     =
     − −
     −     

b) Give features, advantages and disadvantages of finite volume method.[7]
OR

Q8) Explain the concept of Staggered Grid and give flowchart for SIMPLE
Algorithm. [14]

Q9) a) Explain Mac Cormack technique. [7]
b) Explain the k-∈turbulence model. [7]

OR
Q10)Write short notes on any two of the followings. [14]

a) Importance of post processing in CFD.
b) Place of CFD in today’s industrial CAE Environment.
c) Various types of Boundary conditions used in CFD simulation.
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Q1) a) Differentiate between compressible and incompressible flow machines.
[5]

b) A centrifugal pump impeller whose external diameter and width at the
outlet are 0.8 and 0.1m respectively is running at 550rpm. The angle of
impeller vanes at outlet is 400. The pump delivers 0.98m3 of water per
second under an effective head of 35m. If the pump is driven by 500KW
motor, determine: [5]
i) Manometric Efficiency
ii) Overall Efficiency
iii) Mechanical Efficiency

OR
Q2) a) Explain the different applications of compressors, fans, blowers. [5]

b) What is Specific Speed? Explain it’s Significance. [5]

Q3) a) What is Reciprocating Pump? Give its classification. [5]
b) A double acting reciprocating pump has piston of diameter 250mm and

piston rod of diameter 50mm which is on one side only. Length of piston
stroke is 350mm and speed of crank moving the piston is 60rpm. The
suction and delivery heads are 4.5m and 18m respectively. Determine the
discharge capacity of the pump and the power required to operate the
pump. [5]

OR
P.T.O.
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Q4) a) Explain Performance Characteristics of Reciprocating Pump. [5]
b) For a pump with no air vessel, stroke length=300mm, piston

diameter=125mm, suction pipe diameter = 75mm, length of suction
pipe=6m and suction head =3m. Atmospheric pressure = 10.3m of water
and separation may be assumed to occur when the absolute pressure
head in the cylinder falls below 2.5m of water. Calculate the maximum
speed at which the pump may be run if separation is to be avoided. [5]

Q5) a) Write a short note on Pump Selection. [8]
b) Explain the different Mechanical losses in fans and blowers. [8]

OR
Q6) a) Explain UGV  and DGV with velocity triangles. [8]

b) A centrifugal blower takes in 180m3/min of air P1=1.013 bar and
t1 = 430c and delivers it at 750mm W.G. Taking the efficiencies of the
blower and drive as 80% & 82% respectively. Electric motor driving the
blower runs at 3000 rpm. Determine the power required to drive the
blower and specific speed. [8]

Q7) a) What are main causes for noise generation? What are methods for reducing
the fan noise? [8]

b) An axial fan stage consisting of only a rotor has the following data :-
Rotor blade air angle at exit 10°
Tip diameter 60 cm
Hub diameter 30 cm
Rotational speed 960 rpm
Power required 1kW
Flow coefficient 0.245
(Inlet flow conditions P1=1.02 bar and T1=316K)
Determine the rotor blade angle at the entry, the flow rate, stage pressure
rise, overall efficiency, degree of reaction, and specific speed. [8]

OR
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Q8) a) Explain performance of axial fans with neat graph. [8]
b) A Centrifugal fan has the following data: [8]

Inner diameter of the impeller 18 cm
Outer diameter of the impeller 20 cm
Speed 1450 rpm
The relative and absolute velocities respectively are
At entry 20 m/s, 21 m/s
At exit 17 m/s, 25 m/s
Flow rate 0.5 kg/s
Motor efficiency 78%
Determine
i) Stage Pressure rise
ii) Degree of reaction
iii) The power to drive the fan Take desity of air as 1.25 kg/m3

Q9) a) Explain Enthalpy-Entropy diagram for Centrifugal Compressor in details.
[8]

b) Air at a pressure of 1 bar and 288K is compressed in a single stage
centrifugal compressor to 1.5 bar. The index of compression is 1.6.
Calculate blade angles at inlet and outlet of impeller of compressor if the
velocity of flow through the impeller remains constant at 60 m/sec. The
inlet and outlet diameters of the impeller are 0.6m and 1.2m respectively.
Speed of rotor is 5000rpm. Assume that no diffuser is fitted and total
pressure rise takes place in impeller with no prewhirl. Assume
Cp=1.005KJ/KgK. [10]

OR
Q10)a) What is Compressor? Give its Classification and Applications. [8]

b) An axial flow compressor is designed for 50% reaction with inlet and
outlet air angles for rotor blades as 80° and 45° respectively measured
from axial direction. The mean blade speed is 200m/s and axial velocity
of flow is constant throughout. Assuming work factor of 0.88, find the
number of stages required if total pressure ratio is 4:1 with an isentropic
efficiency of 85%. The stagnation inlet temperature may be 290K. Assume
isentropic process, R=287Nm/KgK, Cp=1.005KJ/KgK. [10]
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Q1) a) A rectangle ABCD with vertices A(3,2) B(3,0) C(8,0) and D(8,2) is rotated
through 90° anti-clockwise about vertex A. Find the coordinates of new
vertices. [6]

b) Write short note on ‘Hermite bicubic surface’. [6]

OR

Q2) a) What is meant by ‘Feature based Modeling’? [4]

b) Three tension springs with stiffness 24N/mm are arranged once in series
and then in parallel. Compare the deflection of free end if tensile force
applied at free end is 2.4 kN. [8]

Q3) a) A line with vertices (10, 10) and (10, 50) is mirrored about x axis. Find
the new vertices. [4]

b) Explain the advantage of using Intrinsic and coordinate systems in FEM.[4]

OR

Q4) a) Write short note on Constraint based modeling. [4]

b) Explain different shape functions which are used in FEM. [4]

Q5) a) What is meant by tool length compensation & cutter radius
compensation. [8]

P.T.O.
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b) Write a CNC program using G and M codes for contouring a component
shown in following figure. Assume suitable data for speed, feed and
depth of cut. [10]

OR

Q6) a) Write a CNC program using G and M codes to turn a component shown
below. Assume suitable data for speed, feed and depth of cut. Use only
canned rough turn and finish cycles. [10]

b) Write G codes for: [8]

XY plane selection

Feed Per Minute

Feed Per Revolution

Cancel Canned Cycle

Write M codes for:

Coolant on

End of program

Tool change

Spindle stop
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Q7) a) Explain Stereo Lithography in detail with neat sketch. State its advantages
and applications. [8]

b) Explain 3D printing process in detail with neat sketch. State its advantages
and applications. [8]

OR

Q8) a) Explain Laminated Object Manufacturing (LOM) in detail with neat sketch.
State its advantages. [8]

b) Explain Selective Laser Sintering (SLS) in detail with neat sketch. State
its limitations and applications. [8]

Q9) a) What is the use of End Effectors? Give their complete classification.[8]

b) Write short note on Computer Integrated Manufacturing. [8]

OR

Q10)a) Write short note on Computer Aided process planning. [8]

b) Explain Robot Anatomy with the help of supporting sketches. [8]
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Q1) a) Explain briefly the procedure for detailed energy audits. [6]

b) What do you mean by Energy Management? What are objectives of
Energy Management? [4]

OR

Q2) Write  Note on:

a)  Energy Security [10]

b) Energy and Environment

Q3) a) What are the different energy audit instruments? Explain briefly flue gas
analyzer. [6]

b) Explain the limitations of ‘Simple Payback Period’ technique. [4]

OR

Q4) a) Annual savings after replacement of boiler for three years is
Rs. 5, 00,000, Rs. 5, 50,000, Rs. 6, 50, 000. Total project cost is Rs
13.5 lakh. Considering cost of capital as 12%, what is the net present
value of the proposal? [6]

b) Describe Energy conservation opportunities in Boiler. [4]

P.T.O.
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Q5) a) What are main functions of steam trap? Explain in brief Performance
Assessment Methods for Steam Traps. [8]

b) Discuss the various types of heat losses in a boiler. [4]

c) What is Boiler Blow down? Enlist the types and benefits of the same.[4]

OR

Q6) a) Enlist and discuss energy saving methods for HVAC system [8]

b) What are typical energy efficiency measures for furnace? [8]

Q7) a) Write Note On. [8]

i) Electricity Billing

ii) Transformer Losses and Efficiency

b) What are different methods for speed control of electric motor? [8]

OR

Q8) a) Enlist types of commonly used lamps. Explain the Good Practices in
Lighting. [8]

b) What do you mean by Energy Efficient motors? List the losses in
induction motors and their expected percentage out of the total losses.[8]

Q9) Write Note on following. [18]

a) Cogeneration Topping cycles

b) Various types of recuperaters

c) Heat Wheels

OR

Q10) Write Note on following. [18]

a) Cogeneration in steam power plant.

b) Heat pipe as a WHR device

c) CDM and Carbon Credits

*  *  *
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Q1) a) Define what is operation research (Any four definition). [4]

b) Players A and B play a game in which each has three choice, A 5P, 10P
and the 20P. Each selects a coin without the knowledge of the other’s
choice. If the sum of the three coins is an add amount then A wins B’s
Coin. But if the sum is even then B wins A’ s Coin. Find the best strategy
for each player and the value of game. for player A the payoff matrix is

[6]

Player B

Player A 5P:B1 10P:B2 20P:B3

5P:A1 -5 10 20

10P:A2 5 -10 -10

20P:A3 5 -20 -20

OR

P.T.O.
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Q2) A machine tool company decides to make four subassemblies through four
contractors is to receive one assembly. The cost of each assembly is known
and given in the following table. Find the assignment of the contractors and
subassemblies that will minimize the total cost. [10]

Contractors

I II III IV

A 5 7 11 6

B 8 5 9 6

Subassemblies C 4 7 10 7

D 10 4 8 3

Q3) a)  Discuss the generalised model of linear programming (LPP) in OR. [4]

b) Find out the initial feasible solution by Vogel’s Approximantion Method
(VAM) [6]

Stores Availability

I II III IV

A 21 16 15 13 11

Warehouse B 17 18 14 23 13

C 32 27 18 41 19

Requirement 6 10 12 15

OR
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Q4) An analysis of company reveals the following information: [10]

Element of cost Variable Cost in % Fixed Cost

Direct Meterial 35.5 -----

Direct Labour 30.2 -----

Distribution Overhead 13.2 190500

Factory Overhead 5.4 59200

Administrative Overhead 1.3 68900

Budgeted Sales ---- 2050000

Determine:

a) Break -Even Sales Volume.

b) The Profit or Budgeted Sales Volume

c) The Profit if the Actual Sales,

i) Drop by 20%.

ii) Increase by 15% from Hundred sales.
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Q5) a) Discuss in brief any two Inventory control Techniques. [10]

b) A The data on the running costs per year and the resale price of an
equipment A whose purchase price is Rs. 2,00,000 are as follows: [6]

Year 1 2 3 4 5 6 7

Running 30,000 38,000 46,000 58,000 72,000 90,000 1,10,000

Cost (Rs)

Resale 10,000 50,000 25,000 12,000 8,000 8,000 8,000

Price (Rs)

i) What is the optimum period of replacement?

ii) When Equipment A is two years old, Equipment B which is new model
for the same usage is available. The optimum period for replacement is 4
Years and an average cost of Rs 72,000. Should equipment A be changes
with equipment B? If so way.

OR

Q6)a) A company that operates for 50 weeks in a year is concerned about its
stocks of copper cable. this costs Rs. 240 a meter and there is a demand
for 8000 meters a week. Each replenishment costs Rs. 1050 for
administration and 1650 for delivery, while holding costs are estimated at
25 % the value held a year. Assuming no shortage is allowed, What is the
optimal inventory policy for the company. [8]

How would this analysis differ if the company wanted to maximize the
profit rather than minimize cost? What is the gross profit if the company
sells the cable for Rs. 360 a meter.

b) A computer contains 10,000 resistors. When any resistor fails, it is
replaced. The cost of the replacing a resistor individually is Rs. 1 only. If
all the resistors are replaced at the same time the cost per resistor would
be reduced to 35 paise. The percentage of serving resistor say S(t) at the
end of month t and the probability of failure P(t) during the month t are :
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t 0 1 2 3 4 5 6

S(t) 100 97 90 70 30 15 0

p(t) -- 0.03 0.07 0.20 0.40 0.15 0.15

What is the optimal replacement policy? [8]

Q7) a) Six  jobs are to be process on three machines. The processing time is as
follows, Find the optimal schedule so that the total elapsed time is
minimized. [10]

Job J1 J2 J3 J4 J5 J6

Machine M1[Turning] 10 3 5 4 2 1

MachineM2[Threading] 2 4 6 3 1 2

MachineM3[Knurling] 8 6 7 9 7 7

b) Discuss {M/M/1) : ( /FCFS)} queuing model in detail. [6]
OR

Q8) a) A repair shop attended by a single mechanic has an averge of four
customers an hour who bring small appliances for repair. The mechanic
inspects them for defects and takes six minutes an average. Arrivals are
Poisson and service rate has the exponential  distribution. [8]

You are required to

i) Find the proportion of time during which there is no customer in
the shop.

ii) Find the probability of finding at least one customer in the shop.

iii) What is the average number of customers in the system?

iv) Find the average time spent by a customer in the shop including
service.
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b) Processing time (in Minute) of six jobs on two machines is given below.
Find out the sequence that minimizes the total elapsed time required to
complete the tasks on two machines. [8]

Job J1 J2 J3 J4 J5 J6

Machine M1 4 6 7 8 9 1

Machine M2 5 8 1 3 6 10

Q9) a) Differentiate between CPM and PERT. [6]

b) An establishment company has decided to add a new product to its line.
It will buy the product from manufacturing concern, package it and sell it
to a number of distributors selected on a geographical basis. Market
research has indicated the volume expected and the size of sales force
required. The steps shown in the following table  are to be planned:

Activity Description Predecessor Duration

Activity (Days)

A Organize sales office ---- 6

B Hire salesmen A 4

C Train salesman B 7

D Select advertising agency A 2

E Plan advertising campaign D 4

F Conduct advertising campaign E 10

G design package ---- 2

H Ste-up packaging facilities G 10

I Package initial stocks J,H 6

J Order stock from manufacturer ---- 13

K Select Distributors A 9

L sell to Distributors C,K 3

M Ship stock to Distributors I,L 2
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i) Draw an arrow diagram for this project.

ii) Find out the critical path

iii) For each no-critical activity find out the total, free and independent float
or Slacks. [12]

OR

Q10)a) Consider a network shown below. For each activity, the three time
estimates are given in the order to-tm-tp along the arrow. Determine the
critical path. What is the probability that the project will be completed in
20 days?[Given Z=0.48 the Probability=0.6844 ] [12]

b) Discuss in brief [6]

i) Common Errors/Flaws in Network

ii) Crashing in the network.
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Q1) a) Explain SCARA configuration of robot. [5]

b) Figure 1 shows frame {B}, rotated relative to frame {A} about 
BẐ  by

30º and having its origin at, [10 5 0] with reference to origin of frame

{A}. Determine transformation matrix A
BT  and locate position of point

BP = [3 7 0] in frame {A}. [5]

OR

Q2) a) Explain degrees of freedom of a parallel mechanism. [5]

b) Discuss workspace of a serial robot. [5]

Q3) a) Explain with suitable example, velocity ellipse and ellipsoids. [5]

b) Discuss procedure of attaching frames to links in a robot. [5]

OR

Q4) a) Explain with neat sketch the construction of servo gripper. [5]

b) Derive linear and angular velocity of a link. [5]

Q5) a) Explain Euler-Lagrange formulation of dynamics, thus derive Euler-
Lagrange formulation for a single link with rotary joint. [10]

b) Discuss Simulation of motion of a robot. [8]

OR

P.T.O.
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Q6) a) Write notes on following: [10]

i) Forward Dynamics Algorithm

ii) Inverse Dynamic Algorithm

b) Explain cartesian space trajectory planning. [8]

Q7) a) It is desired to have a joint of a six-axis robot to move from initial angle
of 20° to final angle of 100° in 8 seconds. Using a third-degree polynomial,
calculate the joint angles at interval of 2 seconds. Assume velocity at
initial and final position is zero. [8]

b) Explain modelling and control of single joint in robot. [8]

OR

Q8) a) Explain different steps in trajectory planning. [8]

b) Explain with neat sketch PID controller. [8]

Q9) a) Explain the image processing techniques in detail and image segmentation.
[8]

b) Discuss application on Linear Kalman Filter. [8]

OR

Q10)a) Discuss need and application of Artificial Intelligence. [8]

b) Explain Image acquisition and sampling. [8]





Q1) a) What are the different parameters which affect the viscosity of lubricating
oil? Explain. [6]

b) Discus the effect of surface finish and sliding velocity on coefficient of
friction between two surfaces. [4]

OR

Q2) a) Explain the following terms in short : [6]

i) Abrasive wear

ii) Recycling of used oil

b) Explain the methods of wear testing. [4]

Q3) a) Explain different regimes of hydrodynamic lubrication with the help of
Stribeck curve. [6]

b) Write the two dimensional Reynold’s equation for hydrodynamic
lubrication with usual notations. State the meaning of each term in equation.

[4]

OR
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Q4) a) The following data is given for a 360° hydrodynamic bearing : (Refer
Table 1)

Radial load = 3.2kN

Journal diameter = 50 mm

Bearing length = 50mm

Journal speed = 1490 r.p.m.

Radial clearance = 50 microns

Viscosity of lubricant = 25cP

Density of lubricant = 860kg/m3

Calculate : [6]

i) the minimum oil film thickness;

ii) the coefficient of friction;

iii) the power lost in friction.

Table 1 :

l

d
0h

c
C S

r
f

c
 
 
  s

Q

rcn l
sQ

Q
maxP

P

1.0000 0.0000 1.0000 0.0000 0.0000 0.0000 1.0000 0.0000

0.0300 0.9700 0.00474 0.5140 4.8200 0.973 6.579

0.1000 0.9000 0.0188 1.0500 4.7400 0.919 4.048

0.2000 0.8000 0.0466 1.7000 4.6200 0.842 3.195

0.4000 0.6000 0.1210 3.2200 4.3300 0.680 2.409

0.6000 0.4000 0.2640 5.7900 3.9900 0.497 2.066

0.8000 0.2000 0.6310 12.8000 3.5900 0.280 1.890

0.9000 0.1000 1.3300 26.4000 3.3700 0.150 1.852

1.0000 0.0000   3.1420 0.0000 0.0000

b) What is tilting pad thrust bearing? Why tilting-pad bearings are preferred
over fixed pad bearings? [4]
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Q5) a) Derive an expression for viscous flow through a rectangular slot [slit] for
a constant viscosity. What are the assumptions made while deriving the
equation? [8]

b) Derive the expression for load carrying capacity and time of approach in
case of two parallel rectangular plates of infinite width separatcd by a
fluid film. [8]

OR
Q6) a) A circular plate is approaching an oily fixed plane surface with velocity

‘V’ at the instant, the film thickness is h1 , if both the surfaces are separated
by a lubricant of viscosity ‘’. Derive the expression for the time’t’
taken to reduce the film thickness from h1 to h2. [8]

b) The following data is given for a hydrostatic thrust bearing : [8]
Shaft speed = 730 rpm
Supply pressure = 5 MPa
Shaft diameter = 400 mm
Recess diameter = 250mm
Film thickness = 0.18 mm
Viscosity of the lubricant = 30 cP
Specific heat of lubricant = 1.76 kJ/kg°c
Specific gravity of the lubricant = 0.86
Calculate :
i) the load carrying capacity of the bearing;
ii) the flow requirement in l/mim.;
iii) the frictional power loss and
iv) the pumping power loss.

Q7) a) Explain phenomenon of elastohydroynamic lubrication. State the
application where elastohydrodynamic lubrication is observed. [8]

b) Compare the gas lubricated bearings with oil lubricated bearings based
on the following parameters: [8]
i) load carrying capacity

ii) overall coefficient of friction
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iii) viscosity of lubricant

iv) operating Speed

v) film thickness

vi) frictional power loss

vii) surface finish

viii) Compressibility of lubricant

OR

Q8) a) Explain the requirement of gas lubricated bearings? Also state the
advantages and four applications of gas lubricated bearings. [8]

b) Explain in brief about the active and passive magnetic bearings. What
are its advantages over conventional bearings? [8]

Q9) Write a short note on following: (any Three) [18]

a) Foil bearings.

b) Mechanics of tyre road interaction.

c) Classification of surface engineering processes.

d) Lubrication in rolling.

OR

Q10)a) Explain in detail the tribological behavior of wheel on rail road. [6]

b) Write a note on: Selection of Coatings. [6]

c) Explain in brief about porous bearing. [6]
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Q1) a) The capacity of a refrigerator is 200 TR when working between - 6°C
and 25°C. Determine the mass of ice produced per day from water at
25°C. Also find the power required to drive the unit. Assume that system
operates on reverse Carnot cycle. Latent heat of ice is 335 kJ/kg. [6]

b) Draw vapourcompression cycle with T-s and P-h plots. [4]
OR

Q2) a) Draw Reverse Carnot cycle and derive expression of COP for it. [6]
b) For the same temperature limits compare efficiency of heat engine, COP

of refrigerator & COP heat pump. [4]

Q3) a) Discuss required properties of refrigerants in detail. [6]
b) Explain with neat sketch automatic expansion valve. [4]

OR
Q4) a) Explain factors affecting optimum effective temperature. [6]

b) Write short note on comfort chart. [4]

Q5) a) Explain following psychrometric terms. [8]
i) Specific humidity ii) Relative humidity

iii) Partial pressure of vapour iv) WBT & Wet bulb depression

P.T.O.
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b) The reading from sling psychrometer are: DBT = 25°C and RH = 50%.
Calculate without using psychrometric chart. [8]

i) Partial pressure of water vapour

ii) Partial pressure of dry air

iii) Specific humidity

iv) Dew point temperature

OR

Q6) a) Explain following terms: [8]

i) SHF ii) RSHF

iii) GSHF iv) ERSHF

b) Moist air at 32°C DBT and 50% RH enters a cooling coil at 10,000 m3/
hr. It is desired that the air leaving the coil has a DBT of 20°C and WBT
of 18°C. Determine the following. [8]

i) Surface temperature of cooling coil

ii) By - pass factor of coil

iii) SHF of coil

iv) Total heat removed per kg of air

Q7) The bus sensible and latent heat load for air - conditioned space are 25 kW
and 5kW respectively. The room conditions are 25°C DBT & 50% RH. The
outer condition is 40°C DBT & 50% RH. The ventilation requirement is such
that 20% fresh air is mixed with supply air. BPF of cooling coil is 0.15. [16]

Determine:-

i) Supply air flow ii) Outside air sensible heat

iii) Outside air latent heat iv) Grand total heat

OR
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Q8) The following data refers to air AC unit: [16]

Outside design conditions: - 43°C DBT, 27°C WBT

Inside design conditions : - 25°C DBT, 50% RH

RSH = 84000 kJ/hr, RLH = 21000 kJ/hr.

BPF of cooling coil = 0.2

The return air from the room is mixed with the outside air before entry to
cooling coil in the ratio 4:1 by mass. Determine:-

i) ADP of cooling coil

ii) Entry and exit conditions of cooling coil

iii) Mass flow rate of fresh air

iv) Refrigeration load in TR

Q9) Write short notes on (any three). [18]

a) A/C system leak testing.

b) Temperature measurement at various points in automotive A/C system.

c) Sensors & actuators used in A/C system

d) Refrigerant system recovery and charging

e) Refrigerant compressor servicing





Total No. of Questions : 10]

[5561]-165
B.E. (Automobile)

AUTOMOTIVE CHASSIS & SYSTEMS
(2012 Pattern) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8 and Q.9 or Q.10 is compulsory.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right side indicate full marks.
4) Use of logarithmic tables slide rule, mollier charts, electronic pocket calculator

and tables is allowed.

P3764 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the functions of front axle and types of front axle. [6]

b) What are the types of suspension systems? Discuss any one. [4]

OR

Q2) a) Define following with neat sketch : [6]

i) Roll Centre.

ii) Castor.

iii) King pin inclination.

b) Explain basic requirements of wheels and tyres. [4]

Q3) a) Discuss cross ply and radial ply tyre with constructional details. [6]

b) Explain the types and characteristics of leaf spring. [4]

OR

Q4) a) What is need of shock absorber? Explain operating principle. [6]

b) Explain tyre retreading (hot and cold) and factors affecting tyre
performance. [4]

Q5) a) What are the requirements of braking system and explain drum brake
arrangement with neat sketch. [10]

b) Explain disk brake with the help of neat sketch. Also give advantages.[8]

OR

P.T.O.
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Q6) a) Explain vacuum servo assisted brake in details. [8]

b) Draw layout of hydraulic brake system and explain all components of
hydraulic system. [10]

Q7) a) Write down latest trends in traffic system for improved road safety. [8]

b) Compare active safety and passive system with examples. [8]

OR

Q8) a) Explain electronics stability program and draw simple layout. [8]

b) Explain types of different mirrors and their location. [8]

Q9) a) Explain different types of chassis frames. [8]

b) Explain causes of chassis failure. [8]

OR

Q10)a) Draw layout of heavy vehicle with nomenclature. [8]

b) Write the manufacturing process for chassis. [8]
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Q1) a) Explain the Concept of substantial derivative in brief. [6]
b) Write in brief about steps used in CFD solution procedure. [4]

OR
Q2) a) Write a note on Stability Criteria concept and physical interpretation.

[6]
b) Write four strengths and weakness of CFD? [4]

Q3) Explain in brief Couette flow equation 0p
x
     using FTCS and Cranck

Nicholson, s method. [10]
OR

Q4) Derive the generalize equation for Alternating Direction Implicit method
(ADI Method). [10]

Q5) a) Consider long slab (2L*2L) in which heat is generated at a uniform rate
of qm W/m3. All the four sides are maintain at T=T temperature of
surrounding fluid. Sketch the domain with 4*4 grids.
i) Write down governing equation and boundary conditions.
ii) Apply finite difference (central) and discuss the method of solution.

[12]
b) Write a noe on “1 D transient convection-diffusion system” [6]

OR
P.T.O.
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Q6) a) Derive the differential equation for first order wave equation with upwind
method and Mac Cormac scheme. [12]

b) Explain Peclet number and its importance. [6]

Q7) a) Derive generalize equation for SIMPLE algorithm. [10]
b) Write a note on finite volume method. [6]

OR
Q8) a) Consider a viscous flow over a flat plate. Variation in velocity with respect

to y is given as U= 1582(1-e-y/L). Where L=1 unit and =3.37*10^-7
units. Y is from 0 to 0.3 in the step of 0.1.
Find the percentage error in shear stress involved in 1st and 2nd order
difference compared with exact solution. [10]

b) What is the modification in SIMPLER algorithm with respect to SIMPLE.
[6]

Q9) a) Explain following boundary conditions in brief (any 3) [9]
i) no slip
ii) free slip
iii) rotating wall
iv) symmetry

b) Explain steps to solve problems of flow inside a 2-D square lid driven
cavity. [7]

OR
Q10)a) Explain following solver models, [9]

i) SA model
ii) K - €
iii) K-

b) Explain  steps in pre-processing at any CFD software. [7]
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Q1) a) Describe in detail the skyline matrix with example. [6]
b) Determine the nodal displacement strain and stresses in each element as

shown in figure 1. Consider the E=200 GPa, force P=10 N. [8]
Given : A1 = 20 mm2 A2 = 10 mm2

L1 = 100 mm L2 = 100 mm

c) Explain the term shape function and write a shape function for CST &
LST elements. [6]

OR
Q2) a) Explain the Reyleigh-Ritz & Galerkin Methods. [6]

b) Determine the displacement of nodes 1 and 2 in the spring system shown
in Figure 2 [8]

P.T.O.

Figure 1
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c) Evaluate the shape function N1, N2 and N3 at the interior point P for the
triangular element shown in Figure 3 [6]

Q3) a) Explain the difference between iso-parametric, sub-parametric and
superparametric elements. [8]

b) Evaluate the integrals using three points Gaussian quadrature.
1 5 4 2
1
[3 4 9 15]I x x x dx


    [10]

OR
Q4) a) Explain Newton-Cotes in brief. [8]

b) The iso-parametric shape functions for CST element a shown in Figure
4 are given as 1 , 2 ,N N    and 3 1N     . Evaluate shape
functions at inerior point P. Also, if temperatures at node 1,2 and 3 are
25o, 30o, and 50o respectively, evaluation the temperature at the interior
point P. [10]
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Q5) a) Formulate the one-dimensional heat transfer equations using a variational
method. [8]

b) A composite wall consists of three materials as shown in figure 5. The
outer temperature of wall is T0 = 220C. Convection heat transfer takes
place on the inner surface of the wall with 030T  C and h = 25W/m2.
0K. Determine the temperature distribution in the wall. [8]

OR
Q6) Determine the temperature distribution along the length of fin shown in Figure

6 with a cross sectin area 10mm × 10mm. The temperature at the left end is
constant 1000C. Consider four element. [16]
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Q7) For the bar shown in Figure 7 with length L, modulus of elasticity E, mass
density  , and cross sectional area A, determine the first two natural
frequencies using lumped mass matrix.
Given : L= 2.5 m, 37850 / , 210 .kg m E GPa  

1 0
0 12

e ALm           [16]

OR
Q8) a) Explain in brief the Priori error estimates & Posteriori error estimates

[8]
b) Derive the consistent mass matrix for 1D bar element. [8]
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Q1) a) Explain the significance of Inverse Transformation & write down the
inverse transformation matrices for. [4]
i) Translation
ii) Rotation

b) A triangle has co-ordinates A (2,2) B (4,4) and C (3,5) has undergone the
following operation : [6]
i) Mirrored about a line y=x
ii) Scale with respect to point A using scale factors Sx=2 and Sy=1.5

OR
Q2) a) A circle is passing through two end point A (3,2) and B (5,5). Where AB

is the diameter of the circle, find the coordinate of the center point,
radius and parametric equation of the circle. Find coordinate of the point
on the circle at 30o   and 90o  . [7]

b) Explain the terms Global and Local coordinate system. [3]

Q3) A stepped bar is shown in the fig. determine the deflection, reaction forces
and stresses in each element, using penalty approach. Assume F=35 kN and
E=200 Gpa. [10]

OR
P.T.O.
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Q4) a) Explain Raylieh-Ritz method and Galerkin method. [6]
b) Explain global, local and natural coordinate system used in FEA. [4]

Q5) a) List the different techniques of Rapid prototyping. Explain any one R.P.
technique in detail with neat sketch. [8]

b) Write a CNC programming to machine the profile and drill the holes as
shown in below fig. Assume suitable machining data for feed etc. [10]

OR
Q6) a) Write the difference between NC, CNC and DNC. [8]

b) Write a CNC programming to machine to take a finish cut for the shape
shown in below fig. Assume suitable machining data [10]

OR



3[5561]-169

Q7) a) What is automation? Compare the types of Automation on the basis of
[8]

i) Initial Investment ii) Production rate
iii) Flexibility iv) Production system
v) Tool setup

b) What is Group Technology? Describe OPTIZ coding system in detail.
[8]

OR
Q8) a) Write short notes on- [8]

i) AGV Pallet truck ii) AGV fork lift truck
iii) AGV unit load vehicle iv) AGV assembly line vehicle

b) Describe optiz coding system used in Group technology. [8]

Q9) a) Describe with neat diagram [8]
i) Slider crank mechanism gripper
ii) Swivel link griper

b) Describe end effectors in detailed. [8]

OR
Q10)a) Discuss different robot drives system actuation system. [8]

b) Discuss different kinds of robot joints with sketches. [8]
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Q1) a) What are components of electric vehicle? Give Advantage, Disadvantage

and application. [6]

b) Explain characteristics of road vehicle. [4]

OR

Q2) a) What is engine downsizing? Why it is done in hybrid vehicle. [6]

b) Write short note on grid connected hybrids. [4]

Q3) a) What is hybrid vehicle? [2]

b) Explain series hybrid architecture with working. [8]

OR

Q4) a) What is calculation of road load? [2]

b) Explain power split hybrid electric vehicle. [8]

Q5) a) Explain various battery parameters. [8]

b) Explain charging and discharging of lead acid battery with chemical

reaction. [8]

OR

P.T.O.
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Q6) a) Write short notes on [8]

i) Battery Rating

ii) Battery capacities

b) What are types of traction batteries? Explain any one in brief. [8]

Q7) a) Explain solid oxide fuel cell with sketch. [9]

b) With the neat sketch explain Proton Exchange Membrane (PEM). [9]

OR

Q8) a) Explain Direct Methanol Fuel Cell (DMFC). [9]

b) Explain fuel cell electric vehicle with neat layout. Also give advantage of
same. [9]

Q9) a) Explain pneumatic hybrid engine system operating mode. [8]

b) Explain with neat sketch ultra high speed flywheel as an energy storage
device. [8]

OR

Q10)a) Explain continuously variable transmission. [8]

b) Enlist type of accumulator? Explain gas loaded accumulator with neat
sketch. [8]
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Q1) a) Draw material property chart for modulus strength and explain in details?

[3]

b) Explain specific stiffness and specific strength chart with neat sketch?[3]

OR

Q2) a) Explain the fracture toughness with material property chart? [3]

b) What are the criteria of selecting material for automotive components?[3]

Q3) a) Write a short note on Nano-materials? [3]

b) Explain in brief about MEMS material? [3]

OR

Q4) a) What are the applications of super conductor material for automotive
components? [3]

b) Explain the P & N type semiconductor material? [3]

Q5) a) Give four areas of application ceramics in industries. Give specific name
of ceramic being used and appropriate property which makes it suitable?

[4]

b) Classify the processing of plastics and explain anyone with neat sketch?

[4]

OR

P.T.O.
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Q6) a) What are the application of composite material and polymer in industry?

[4]

b) Write a short note on Metal matrix composite? [4]

Q7) a) Write down the different types of mechanical surface treatment and explain
any one in details? [8]

b) Difference between case hardening and hard facing? [8]

OR

Q8) a) Explain the ceramic and organic coating? [8]

b) Explain diffusion coating and diamond coating? [8]

Q9) a) Write a short note on nano-crystalline material? [8]

b) Write a short note on trip steel and merging steel? [8]

OR

Q10)a) Explain the high strength low alloy steel? [8]

b) Explain shape memory alloy and smart material? [8]

Q11)a) Write the application of non-metallic material polymer for automotive
purpose? [9]

b) Which steel would you select for following automotive component and
justify them. [9]

i) Cylinder head

ii) Connecting rod

iii) Clutch plate

OR

Q12)a) What is the criteria of selecting materials for automotive component? [9]

b) Write the application of non-metallic material composite for automotive
purpose? [9]
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Q1) a) Explain the advantages of fluid power system over other systems. [6]

b) Compare hydraulic and pneumatic systems. [4]

OR

Q2) a) Describe different applications of hydraulic systems. [6]

b) Differentiate between static seals and dynamic seals. [4]

Q3) a) The displacement of a pump operating at 1000 rpm at a pressure of 70
bar is 100 cm3. The input torque from the prime mover is 120 Nm. If it
delivers 1.5 liters /s of oil. determine: [6]

a) Overall efficiency

b) Theoretical torque required to operate pump.

c) Volumetric efficiency.

b) Explain with neat sketch internal gear pump. [4]

OR

P.T.O.
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Q4) a) Explain different linear actuators with neat sketches. [6]

b) Explain materials used for pipes in hydraulic systems. [4]
Q5) a) Explain with neat sketch meter - in and meter - out circuits. [8]

b) Explain construction and working of counter-balance valve with a neat
sketch. [8]

OR

Q6) a) Draw Sequencing circuit and explain its working. [8]
b) Draw and explain actuator locking circuit using check valves. [8]

Q7) a) Explain construction and working of pneumatic filter and lubricator.
[8]

b) Explain quick exhaust value and shuttle valve with neat sketches. [8]

OR

Q8) a) Draw symbols of following pneumatic components with application.
[8]

i) 4/2 DCV
ii) Double acting cylinder
iii) FRL unit
iv) Solenoid operated 3/2 DCV

b) Explain with neat sketch axial piston type air motor. [8]

Q9) a) Explain circuit of Accumulator as shock absorber. [9]
b) Draw and explain circuit for air suspension system used in automobiles.

[9]
OR

Q10)a) Explain different types of accumulators with neat sketches. [9]
b) Draw and explain power steering circuit used in automobiles. [9]
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VEHICLE PERFORMANCE AND TESTING
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Q1) a) Explain following terms in details: [6]
1) Gradibility

2) Comfort

3) Handling

b) Differentiate 2 Way catalytic converter and 3 Way catalytic converter.[4]
OR

Q2) a) Explain in brief about any one suspension system and its superiority in
terms of  performance. [6]

b) What are the different types of  tyre wear patterns and state its causes.[4]

Q3) a) How torque convertor is superior on clutch? Explain in brief. [6]
b) Explain procedure for clutch testing. [4]

OR

Q4) a) Explain cost down test in brief. [6]
b) What are the different  types of tracks explain it. (any 4) [4]

Q5) a) Explain active safety, passive safety with one suitable example. [8]
b) How bio mechanical safety is key parameter for vehicle manufacturing?

Explain in brief. [8]

OR

Q6) a) What is anthropometry? Explain its importance in vehicle designing. [8]
b) Expalin Adaptive cruise control in brief. [8]

P.T.O.
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Q7) a) Explain term crashworthiness and Crash test data acquisition. [8]

b) Write a short note on hybird III dummies. [8]

OR

Q8) a) Explain braking test  in brief. [8]

b) Explain in brief about Crash test sensors and their mounting during testing
[8]

Q9) Write a short note on ( any 3) [18]

a) Mechanism of noise generation

b) Wind noise

c) Noise measuring devices

d) Full scale testing

e) Sensors used in automotive testing.
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SEAT No. :

Q1) a) Explain the classification of gearbox. [4]
b) The multi plate clutch is to transmit 6KW at 800rpm. The Inside radius is

38mm and outer radius is 70 mm. Coefficient of friction 0.1. Maximum
pressure is 350 kN/m2. Determine axial force required total number of
disc and average pressure. [6]

OR
Q2) a) An automobile gear box gives 3 forward speeds and one reverse with a

top gear of unity and bottom and reverse gear ratio of approximately
3.3:1. The center distance between the shafts is to be 110 mm
approximately. Gear teeth of module 3.25 mm. find the number of gear
teeth. [6]

b) Narrate about the torque tube drive. [4]

Q3) a) Sketch the layout of sliding mesh gear box. [4]
b) An engine develops a maximum torque of 162 Nm and the low gear ratio

of transmission is 2.75, while the back axle ratio is 4.25. The effective
wheel radius is 0.325 m, the coefficient of friction between the tyre and
road surface is 0.6. If the permissible shear stress is 323.70 MPa,
determine the maximum shaft diameter. Assuming the load is nearly
torsional. What is the maximum load on each wheel? [6]

OR
Q4) a) An engine develops 28 KW at 1500 rpm and its bottom gear ratio is

3.06. if a propeller shaft of 40mm outside diameter is to be used, determine
the inside diameter of mild steel tube to be used, assuming a safe shear
stress of 55 × 103 kPa for MS. [4]

b) Discuss about clutch frictional materials and their properties. [6]

P.T.O.
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Q5) a) Explain in brief about under steer and over steer. [6]

b) In a hydraulic single line braking system the force on foot pedal is 100N,
pedal leverage ratio is 4.4, cross sectional area of master cylinder is
4 cm4, cross sectional area of front piston 20 cm4.Cross sectional area
of the rear piston is 5cm4. Distance moved by effort is 1 cm. Calculate
the following. [12]

i) Front to rear brake ratio

ii) Total force ratio

iii) Distance moved by output

iv) Cylinder movement ratio

v) Total movement ratio

OR

Q6) a) A light motor vehicle has a wheel base of 2.64m, the height of its CG
above the ground is 0.61m and it is 1.12 m in front of the rear axle. if the
car is travelling at 40km/h on a level track, determine the minimum distance
in which the car may be stopped, when, [12]

i) The rear wheels are braked

ii) The front wheel are braked

iii) All wheels are braked

b) What is the braking efficiency? Explain in detail. [6]

Q7) a) A vehicle spring of semi elliptic type has leaves of 75 mm width and 10
mm thickness, effective length is 900 mm. If the stress is not to exceed
220.725 MPa, when the spring is loaded to 4905 N. Estimate the required
number of leaves and the deflection under this condition. If the spring is
just flat under load, what is the initial radius? Take E=196.2 GPa. [10]

b) Discuss the general design considerations of suspension system. [6]

OR

Q8) Discuss on: [16]

a) What is nipping in leaf springs?

b) Brake fade and Brake torque.

c) Brake balance and Braking efficiency.

d) Components used in hydraulic brake system
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Q9) Design a Tensile Bar for Minimum Cost of the following materials. Assume
Factor of Safety of 1.8. [16]

Material Mass density Yield strength Material cost

(kg/m3) (MPa) Rs/N

Steel 3000 16 130

Al alloy 3000 32 50

Magnesium alloy 2100 32 20

Length of the bar is 175 mm and a constant tensile load on bar is of 4000N.

OR

Q10)a) What do you understand by, [12]

i) Optimum and adequate design

ii) Significance of free variable and constrained variable in Johnson’s
method of optimum design.

iii) Design for natural tolerances.

b) Explain about aspects of Aesthetic Design. [4]





Total No. of Questions : 10]

[5561]-175
B.E. (Automobile Engineering)
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Q1) a) What is the role of noise, vibration and harshness and in vehicle design?
[5]

b) What are the causes of noise and vibration in vehicle? [5]

OR

Q2) a) Describe in detail untuned dry friction damper & draw its frequency
response curve. [5]

b) What are the different Physiological effects of NVH? Explain remedies
for it. [5]

Q3) Drive the equation for two degree of freedom undamped system. [10]

OR

Q4) a) Explain vibration absorber with the help of neat sketch. [5]

b) How to control torsional oscillations amplitude in engine crank shaft?
Describe its procedure in detail? [5]

Q5) a) Draw the Anatomy of Human Ear and explain Mechanism of hearing.[8]

b) List down the different methods of vibration control. Explain any one of
them in short. [8]

OR

P.T.O.
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Q6) a) Enlist the different steps involved in the Vibration Control. [4]

b) What are the types of sound propagation? Effects of reflecting surfaces
on sound propagation. [12]

Q7) a) Enlist the types of the Noise measuring instruments. Explain Microphone
as Noise measurement device in detail. [10]

b) Discuss in brief Ambient Emission Noise standards in India. [8]

OR

Q8) a) Derive the equation that shows relation between sound power, sound
intensity and sound pressure level. [10]

b) Explain in detail Interior Noise in a Vehicle. [8]

Q9) a) Explain pass by noise test with the help of neat sketch. [8]

b) What is mean by FFT? Explain FFT with neat sketch. [8]

OR

Q10)a) Write a note on Engine Noise Control. [8]

b) Discuss the following : [8]

i) Brake Noise.

ii) Noise Control at Source.
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OFF-ROAD VEHICLE

(2012 Course) (Semester-II) (Elective-III) (416497B)
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Q1) a) Draw the layout of crawler type off road vehicle and explain. [8]

b) Explain the construction and working of power plant used in road
construction. [8]

OR

Q2) a) Narrate the chassis and transmission considerations in an off road vehicle.
[8]

b) With neat sketch explain the construction and working of dipper shovel.
[8]

Q3) What are the applications of a scraper? [4]

OR

Q4) Explain about the attachments of bulldozers. [4]

Q5) a) With neat sketch explain the construction and working of Grader. [10]

b) Compare transmission drive P.T.O. and Independent drive P.T.O. [8]

OR

P.T.O.
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Q6) Write a short note on: [18]

a) Gun Carriers.

b) Transport Vehicles.

c) Pulverizes & Rollers.

Q7) a) With neat sketch explain Independent drive PTO. [8]

b) Explain OCDB and dry disc caliper brake system of the vehicle. [8]

OR

Q8) a) Explain about agricultural implements with neat sketches. [8]

b) Narrate the design aspects of Loader bucket. [8]

Q9) a) Explain the characteristics of soil. [8]

b) Explain the main components of hydraulic system with the help of block
diagram. [8]

OR

Q10)Explain the following: [16]

a) Soil Horizons with neat sketch.

b) i) Distinguish between Ground pressure and Nominal ground pressure.

ii) Mobility index (mi).





Total No. of Questions : 10]

[5561]-177
B.E. (Automobile Engineering)

ALTERNATIVE FUELS AND EMISSION CONTROL
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3) Figures to the right side indicate full marks.
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Q1) a) Write a note on biogas as a fuel for IC engine. [4]

b) Write the calorific value & general chemical formula of following fuels.
(any 4). [6]

i) Petrol ii) Diesel

iii) LPG iv) CNG

v) BIO GAS

OR

Q2) a) Discuss important qualities of SI and CI engine fuel. [6]

b) How are SI and CI engine fuels rated? [4]

Q3) a) Write a note on alcohol as fuel for IC engine. [4]

b) What are the different synthetic fuels used in IC engines? Explain its
effect on engine performance. [6]

OR

Q4) a) Explain the properties of hydrogen fuel & give its advantages over
conventional fuels. [4]

b) Explain any two synthetic fuels with its properties, advantages,
disadvantages & handling. [6]

P.T.O.
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Q5) a) How will you reduce the NOx emission in IC engine? [8]

b) What is positive crankcase ventilation? Explain. [8]

OR

Q6) a) What is the effect of compression ratio on SI engine emission? [6]

b) Explain effect of design and operating parameters on CI engine emission.
[10]

Q7) Explain effect of design and operating parameters on SI engine emission.[16]

OR

Q8) a) Why turbocharger is used in automobile engines, explain effects of
turbocharging on emission? [8]

b) Describe the sources and causes of soot and particulate formation? [8]

Q9) Write a note on:

a) Bharat Stage norms. [6]

b) Ambient air quality monitoring. [6]

c) Effect of NOx emission on human as well as on environment. [6]

OR

Q10)a) Explain the remedies for engine emission. [8]

b) List the negative effects of CO emission on human health, what is
treatment to CO intoxication person? [10]
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Q1) a) Give details of learner’s license. [5]

b) Who are the exempted from tax payment & why? [5]

OR

Q2) a) What is the process of transfer of ownership of vehicle? [5]

b) Objective of taxation. [5]

Q3) a) Effect of non-payment of tax & refundoftax. [5]

b) Explain types of motor vehicle insurance. [5]

OR

Q4) a) Why road tax is leviedonvehicle. [5]

b) Explain importance insurance. [5]

Q5) a) Differentiate between state transport (MSRTC) & private bus services.[8]

b) Write in brief about passenger amenities. [8]

OR

P.T.O.
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Q6) a) Explain standard bus depot layout in brief? [8]

b) Explain the Fleet management [8]

Q7) a) Explain the necessary of scheduling operation? [9]

b) Explain management information system for goods transport operation.[9]

OR

Q8) a) Explain transportation of Petroleum Product. [9]

b) What are the emission standards prescribed under the M.V. rules to control
pollution? [9]

Q9) a) Explain Advance technique in traffic management. [8]

b) Advance technique in traffic management [8]

OR

Q10)a) Explain the role of ARAI in Automobile Industry. [8]

b) Describe in brief: [8]

i) Global position system.

ii) Traffic control intowns.
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Q1) Minimize Z=10x1 + 4x2

Subject to [10]

1 2

1 2

1 2

1 2

3 2 60
7 2 84
3 6 72

0, 0

x x
x x
x x

x x

 
 
 
 

OR
Q2) A pharmaceutical company is producing a single product and it selling it

through five agencies situated in different cities. All of a sudden, there is a
demand for the product in another five cities not having any agency of the
company. The company placed with a problem of deciding on how to assign
the exisisting agencies to dispatch the product to needy cities in such a way
that the travelling distance in minimized. The distance between the surplus and
deficit cities in km is given below.  [10]

Deficit Cities
____________________________

P Q R S T
A 11 17 8 16 20
B 9 7 12 6 15
C 13 16 15 12 16
D 21 24 17 28 26
E 14 10 12 11 13

P.T.O.

Surplus
Cities



2[5561]-179

Q3) a) Explain the various steps involve in Hungarian Method to solve the
assignment Problem. [4]

b) Find the initial basic feasible solution by using VAM method. [6]

Stores
Availability

I II III IV

A 21 16 15 13 11

Warehouse B 17 18 14 23 13

C 32 27 18 41 19

Requirement 6 10 12 15

OR

Q4) Solve following LPP using Simplex method [10]
Maximize Z= 80x1 + 55x2

subject to
4x1+2x2 < 40
2x1+4x2 < 32
and x1 > 0, x2 > 0

Q5) a) What do you mean by optimistic time, pessimistic time and most likely
time related to the project network. [6]

b) The precedence relationship for nine activities is given below. Find the
critical path and all floats. [12]
Activity A B C D E F G H I
Duration 9 9 10 4 7 3 8 7 0
Precedence -- -- -- A B C D,E,F C G,H

OR
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Q6) a) Find out the sequence that minimizes the total elapsed time required to
complete the tasks on two machines. [12]
Operation A B C D E F G H I
Machine 1 2 5 4 9 6 8 7 5 4
Machine 2 6 8 7 4 3 9 3 8 11

b) Differentiate between CPM and PERT.  [6]

Q7) a) Reduce the following game by dominance and fine the game value. [12]
Player B

I II III IV V VI
1 4 2 0 2 1 1

Player A 2 4 3 1 3 2 2
3 4 3 7 -5 1 2
4 4 3 4 -1 2 2
5 4 3 3 -2 2 2

b) Explain the queuing discipline FCFS, LCFS,SIRO. [4]
OR

Q8) a) A repair shop attended by a single machine has an average of four
customers an hour who bring small appliances for repair. The mechanic
inspects them for defects and takes six minutes an average. Arrivals are
poisson and service rate has the exponential distribution. [8]
You are required to
i) Find the proportion of time during which there is no customer in

the shop.
ii) Find the probability of finding at least one customer in the shop.
iii) What is the average number of customers in the system?
iv) Find the average time spent by a customer in the shop including

service.
b) Explain the following terms with example related to game theory. [8]

i) Pure and mixed strategy
ii) Payoff and payoff matrix
iii) Two person zero sum game
iv) Value of game and saddle point
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Q9) A manufacturer is offered two types of machine A and B. A is priced at Rs.
5,000 including the cost of installation and the cost for the operation and
maintenance are estimated as Rs 800 for each of the first 5 years and increasing
every year by Rs. 200 in the sixth and the subsequent year. Equipment B the
same rated capacity is priced at Rs. 2,500 including the cost of installation
and the cost for the operation and maintenance are estimated as Rs 1200 for
each of the first six years and increasing every year by Rs. 200 in the six year
onwards. The company expected the return of 10% on all its investment.
Neglect the scrap value of the equipment at the end of its economic life,
determine which equipment the company should buy? [16]

OR
Q10)a) A truck owner finds from his past records that the maintenance cost per

year of a truck whose purchase price is Rs. 8,000 are as follows:
Determine at which time it is profitable to replace the truck. [8]

Year 1 2 3 4 5 6 7 8
Maintenance 1000 1300 1700 2000 2900 3800 4800 6000
Cost (Rs)
Resale price 4000 2000 1200 600 500 400 400 400

(Rs)

b) Explain the following terms with the help of example related to the
replacement model [8]
i) Gradual failure
ii) Random failure
iii) Group replacement policy
iv) Replacement of items with value of money changes w.r.t. time.
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Q1) a) Explain the terms: [4]

i) Steady state stability

ii) Transient stability

b) Explain the reactive power generation by a synchronous machine. For
the same ratings, compare it with static shunt reactors. [6]

OR

Q2) a) What is Sub synchronous resonance? Explain its causes and effects.[4]

b) What is swing curve? State and explain the stability criterion for transient
stability using swing curve. [6]

Q3) a) Define critical clearing angle, critical clearing time in case of power system
stability study. [4]

b) Explain the TCSC characteristics with connection diagram. [6]

OR

Q4) a) What is series compensation? Obtain the expression for degree of
compensation k. [6]

b) Discuss the Problems associated with AC transmission system. [4]

P.T.O.
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Q5) a) Sketch and explain the dynamic frequency response for proportional
plus integral load frequency control single area case. [12]

b) What is the concept of droop characteristic of governor system? [6]
OR

Q6) a) Explain the control Area Concept and Area Control Error used in
interconnected power system. [8]

b) Sketch and explain the steady state response of change in frequency as a
function of change in load demand for load frequency control two area
case. [10]

Q7) a) Discuss various constraints in case of Unit Commitment task with respect
to thermal and hydro generators. [8]

b) Discuss the effect of transmission losses on economic scheduling of
thermal plant. [8]

OR
Q8) a) Explain the priority list method of programming used for unit commitment.[6]

b) A power plant has two units with following fuel cost. [10]

1
2

1 1

2
2 2 2

0.125 40 130 /

0.15 30 100 /
s

s

F P P R hr

F P P R hr

= + +

= + +
There minimum and maximum loading of each unit is given by
20 MW < Pg < 120 MW The total load on the plant varies
40 MW < Pd < 240 MW, assuming that both the units operating all the
times find the load sharing between two units over entire range. Also find
the range of lamda and corresponding range of plant load.

Q9) a) Explain the distribution system reliability evaluation for radial and parallel
system. [10]

b) Explain the following: [6]
i) Emergency power interchange
ii) Energy banking

OR
Q10)a) Why interchange of power between interconnected utilities is beneficial?

Explain economy interchange evaluation between interconnected utilities.[8]
b) Explain the following reliability Indices [8]

i) Loss of load probability (LOLP)
ii) Expected Energy Not Supplied (EENS)
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Q1) a) Define Programmable Logic controller and explain input output modules
for the same. [7]

b) State various rules for developing ladder diagram. [8]

c) What is the difference between ON/OFF and analog devices? Explain
with one example. [7]

OR

Q2) a) What is the role of central processing unit (CPU) in PLC? What are the
different parts of CPU? [6]

b) Draw the ladder diagram for the following function table. [8]

Inputs - I1, I2              Outputs : Q1, Q2, Q3, Q4

I1 I2 Q1 Q2 Q3 Q4

0 0 0 0 1 1

0 1 0 1 0 1

1 0 0 1 0 1

1 1 1 1 0 0

c) Explain "Adjust and observe" method of PID tuning. [8]

Q3) a) Explain any one thermal sensor. [8]

b) How speed of the DC motor is measured using encoders? Explain in
detail. [8]

OR
P.T.O.
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Q4) a) Draw and explain working of AC motor starter. [8]

b) Write a short note on variable frequency drive. [8]

Q5) a) Explain with block diagram use of SCADA in Water Purification system.
[8]

b) Explain various states of power system. [8]

OR

Q6) a) Draw Block diagram of SCADA and explain it in detail. [8]

b) State advantages and disadvantages of SCADA system. [8]

Q7) a) Explain Open System Interconnection (OSI) model. Also explain
functions of OSI model layers. [8]

b) Write a short note on Profibus (Process Field bus). [8]

OR

Q8) a) Explain Control and Information Protocol (CIP). [8]

b) Write a short note on Device Net communication layers. [8]
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Q1) Derive an expression for energy stored in a singly excited magnetic fied system
[7]

OR
Q2) State the difference between MMF produced by concentrated winding and

distributed winding. Explain in detail the process of MMF produced by
distributed winding [7]

Q3) Explain the concept of electronic commutation [7]
OR

Q4) State different types of permanent magnet synchronous machines. Explain
any one type with suitable diagram. [7]

Q5) With suitable block diagram explain unity power factor control statergy for
PMSM [6]

OR
Q6) Explain abc-  and  -dd transformations [6]

Q7) a) With suitable diagram explain principle of operation and construction of
switched reluctance motor [8]

b) Draw and explain characteristics of switch reluctance motor [8]
OR

P.T.O.
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Q8) a) What is the importance of saliency ratio in case of reluctance machine?
Explain how saliency ratio can be improved. [8]

b) Discuss the selection of number of poles and pole are in switche
reluctance machine [8]

Q9) a) What is meant by micro stepping? With suitable diagram explain micro
stepping. [9]

b) Explain different constructions of stepper motor. [9]
OR

Q10)a) Compare VRM with PM type stepper motor [9]
b) Draw and explain characteristics of stepper motor. [9]

Q11)Solve any two of the following [16]
a) Explain various important characteristics of linear induction machine
b) Explain in detail how torque is produced in case of linear induction motor.
c) State the applications of linear induction machine.





Total No. of Questions : 10]

[5561]-184
B.E. (Electrical)

POWER QUALITY
(2012 Course)  (Semester -I) (Elective-I) (403143B)

Time : 2½  Hours] [Max. Marks :70
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P3783 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the symptoms of poor power quality? [5]

b) Explain voltage sag characteristics - [5]

i) Magnitude

ii) Phase angle jump

OR

Q2) a) What are the causes of Voltage Flicker? [5]

b) What is the effect of voltage sag on Motors? [5]

Q3) a) Explain in detail one method followed for mitigating voltage sag. [5]

b) Write various sources of transient over voltages and explain any one in
detail. [5]

OR

Q4) a) What are the problems associated with grounding affecting power quality?
[5]

b) Define long duration rms voltage variations. [5]

P.T.O.
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Q5) a) What indices are used for harmonic measurement? Explain. [8]
b) Define Power and power factor in power system under non sinusoidal

conditions. [8]
OR

Q6) a) Explain the harmonic effects on Transformers and motors briefly. [8]
b) What is harmonics? What are the causes of harmonics? [8]

Q7) a) Discuss shunt passive filters used for harmonic reduction. [8]

b) How harmonics are mitigated? Explain. [8]

OR

Q8) a) Explain various principles of controlling harmonic distortion. [8]
b) Explain the concept of point of common coupling and its use in harmonic

study. [8]

Q9) Write short notes on the following. [18]
a) Harmonic analysers
b) True RMS meters
c) Transient disturbance analysers

OR

Q10)a) What are the objectives of the power quality monitoring? [10]
b) Write note on test location in PQ monitoring. [8]





Total No. of Questions : 8]

[5561]-185
BE (Electrical)

RENEWABLE ENERGY SYSTEMS
(2012 Course) (Semester - I) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.

P3784 [Total No. of Pages : 3

SEAT No. :

Q1) a) Describe the instrument used for measurement of solar global radiation.[5]

b) Explain any one silicon technology available for solar PV cell. [5]

c) A solar cell has following parameters : V
oc

=0.8V, I
sc
 = 40 mA/cm2, Fill

Factor = 70%. What will be its efficiency? Assume that the cell is tested
under standard conditions. [5]

d) Describe the various components of wind electric system. [5]

OR

Q2) a) Describe LAT with example. [5]

b) Explain the factors affecting the electrical design of solar array. [5]

c) Describe various factors affecting the site selection of wind electric
conversion system. [5]

d) If the average of wind speed of 10mph (miles per hour) (1 mile = 1609.35
meters) yields 120 W/m2, determine the power produced by wind mill
when the wind speed is 40 mph. [5]

 Q3) a) What are the biomass resources? Explain biomass based power generation
with a neat block diagram. [8]

b) Explain any one gasifier with neat diagram. [8]

OR

P.T.O.
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Q4) a) Discuss the method of power generation from liquid waste land fill gas.

[8]

b) Explain :

i) Anaerobic digestion

ii) Fermentation [8]

Q5) a) What is a fuel cell? Describe the principle of working of hydrogen-oxygen
fuel cell. [8]

b) List the method of Hydrogen storage? Explain any two? [8]

OR

Q6) a) Name different energy storage system? Explain any two energy storage
system. [8]

b) A hydrogen oxygen fuel cell operates at 25°C. Calculate the voltage

output of the Cell, the efficiency, and the electric work output of cell, the

efficiency and the Electric work output per mole of H
2
 consumed and

per mole of H
2
O produced. Also compute the heat transferred to the

surrounding.

Given: H° 298° K = – 285838 kJ/kg mole

G° 298° K = – 237191 kJ/kg mole [8]

Q7) a) What is meant by Time Value of money? Why it should be considered?

What is Net Present Value (NPV)? [6]

b) Define & Explain with an example about internal Rate of Return? [4]

c) A person wants to purchase solar water heating system of Rs.30,000/- it

is required to do a down payment of Rs. 5,000/-. An annual end of year

payment of Rs. 3,400/- is required for 10 yrs. But the person paid Rs.

3,200/- yearly and a balance payment at the end. Determine the value of

balance payment if money is worth 10% interest. [8]

OR
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Q8) a) Define & limitation of

i) Payback period Method

ii) Initial rate of return on Investment [6]

b) What are different parameters required for synchronization of renewable

energy source with grid. [4]

c) A co-generation system installation is expected to reduce the company’s

annual Energy bill by Rs. 20 Lacs. If the capital cost of new co-generation

installation is Rs. 90 Lacs and the annual operating and maintenance cost

is Rs. 5 Lacs.

i) What will be the expected payback period for the project?

ii) What will be the Initial (Simple) Rate of Return/Return on Investment

(ROI)?

[8]
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Q1) a) State and explain sampling theorem. [5]

b) What is ‘z’ transform? Give the significance of ROC. [5]

OR

Q2) a) State and prove any two properties of ‘z’ transform. [5]

b) State and prove any two properties of DTFT. [5]

Q3) a) Explain frequency response of first order system. [5]

b) What are the types of different digital signals. [5]

OR

Q4) a) Explain relation between ‘z’ transform and DTFT. [5]
b) Explain relation between linear & circular convolution. [5]

Q5) a) Explain DIT - FFT algorithm with N = 4. [8]
b) State and explain any two properties of DFT. [8]

OR

Q6) a) Find DFT of following sequence [8]

  {1, 1, 1, 1}

           

x n 


b) Explain DIF - FFT algorithm with N = 4 [8]
P.T.O.
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Q7) a) Compare FIR and IIR system. [8]

b) Explain design of butterworth low pass filter. [8]

OR

Q8) a) Explain direct form structure of IIR system. [8]
b) Compare analog and digital filter. [8]

Q9) a) Explain design process of FIR filter using rectangular window. [9]
b) With block diagram explain application of DSP in protective relaying.

[9]
OR

Q10)Write short on application of DSP in [18]
a) Power factor correction.
b) Frequency measurement.
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Q1) a) Explain the term return in equity in detail. [5]
b) Write a short note on Renewable energy credits. [5]

OR

Q2) a) Explain in brief the regulatory process in India. [5]

b) Explain the main functions of Central Electricity Authority. [5]

Q3) a) Explain in brief capital cost, marginal cost [5]

b) Describe the desirable characteristics of tariff of electricity. [5]
OR

Q4) a) Describe the working of Indian energy exchange (IEX) for a day ahead
market. [5]

b) Write short note on Carbon credits. [5]

Q5) a) Write short note on multi-lateral trade based on industry structure and
contractual arrangements. [8]

b) Write short note on wholesale competition, retail competition based on
industry structure and contractual arrangements. [8]

OR
P.T.O.
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Q6) a) Compare between competition for the market and competition in the
market. [8]

b) What are models based on energy trading? [8]

Q7) a) Specify peculiarities of electricity as a commodity. Explain rules that
govern the electricity market. [8]

b) Explain the dynamic pricing of electricity. [8]
OR

Q8) a) Explain concept of trading power system. [8]

b) Compare integrated trading model and decentralized trading model. [8]

Q9) a) Explain the key features of Indian Grid code and also explain transmission
congestion issues. [10]

b) Write short note on locational pricing model. [8]

OR

Q10)a) Explain three parts of ABT. Also explain how with implementation of
ABT, the grid discipline is improved in Indian power sector. [10]

b) What are the pricing related issues in transmission pricing? [8]
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Q1) a) A boundary exists at z = 0 between two dielectrics r
1
 = 2.5 region 0z 

and 2r =4 region 0z  . The field in region of r
1 

is

1 30  50 70  V/m.E ax ay az    .

Find i) Normal component of 1E

ii) Tangential component of 1E

iii) The angle 1 90   between 1E  and normal to the surface
iv) Normal component of D

2

v) Angle between 2E  and normal to the surface. [7]

b) Explain what is mean by an electric dipole. Derive the expression for
electric field at distant point due to electric dipole. [6]

c) State and explain Biot - Savart law. [7]

OR

Q2) a) Derive the boundary conditions for electric flux density for the boundary
between two dielectric materials. [7]

b) Determine D  at (4, 0, 3) if there is a point charge - 5 mC at (4, 0, 0)and
a line charge 3  mC/m along the Y axis. [6]

c) State and explain scalar & vector magnetic potential. [7]

P.T.O.
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Q3) a) Derive the boundary conditions at an interface between two magnetic

media having permeability 1  and 2  respectively.. [8]

b) Explain : Magnetic torque, Magnetic dipole moment. [8]

OR

Q4) a) Explain magnetic force on moving charged particle and on a differentail
current element. [8]

b) The region I and II interface each other. Region I has 1r =1.5 and region

II has 2r = 1.  of both regions are equal. The flux density vector

1 1.2 0.8 0.4B ax ay az     Tesla is incident at boundary of I and II from

medium I. Compute BII, angle of incidence, angle of refraction and angle
of reflection by applying boundary conditions. [8]

Q5) a) Using displacement current density, modify Ampere’s law. [8]

b) State and explain Faraday’s law. [8]

OR

Q6) a) State Maxwell’s equations in point and integral form for time varying
fields. [8]

b) Derive the expression for emf induced in conductor in motion through
the time varying field. [8]

Q7) a) Derive the poynting theorem and give its significance. [9]

b) Derive the wave equation and write its vector-phasor form. [9]

OR

Q8) a) What is uniform plane wave and why is the study of uniform plane waves
important. [9]

b) Discuss the wave motion for a lossy dielectric medium. [9]
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Q1) a) Explain different types of vibrations of transmission conductors in brief.
[7]

b) Explain the field of a point charge and its properties. Derive the equation
for the electrostatic field of a point charge. [7]

c) Caluculate Geometric Mean Radius (GMR) of a bundled conductor for
750 kV AC line having 4 sub conductors each of 3.46 cm diameter and
sub conductor spacing 45 cm. [6]

OR

Q2) a) Derive expression for inductance of multi  conductor lines and state
Maxwell’s coefficients. [8]

b) A Power of 2,000 MW is to be transmitted over a distance of 1600 km.
The alternative used is 3 phase 400 kV and 1000 kV AC line. Suggest the
number of circuits required, currents transmitted and the total line losses.
Assume r and x of conductor as 0.0136 ohm/km & 0.272 ohm/km for
400 kV line and 0.0036 ohm/km and 0.231 ohm/km for 1000 kV line
respectively. [8]

c) The field strength on the surface of a sphere of  4cm diameter is equal to
the corona inception gradient in air 30 kV/cm. Find the charge on sphere.

P.T.O.
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Q3) a) Evaluate the horizontal, vertical and total value of electrostatic field
components near the single circuit transmission line which are energized
by three phase voltages. [9]

b) Discuss the effects of high electrostatic field on: [9]
i) Humans
ii) Animals
iii) Plants

OR

Q4) a) Derive the expression for electrostatic induction on unenergized circuit
of double circuit line. [9]

b) Explain the terms in detail:
i) Primary shock current
ii) Secondary shock current
iii) Let-go-currents [9]

Q5) a) Write a note on ‘Measurement of Audible Noise’ produced by corona.
[8]

b) Draw a charge - voltage diagram and derive an expression
2 2Pc 1/ 2KC( )Vm Vo   for corona loss. [8]

OR

Q6) a) Discuss visual corona under standard operating condition and conditions
other than standard operating condition. [8]

b) Explain the quantities on which the audible noise level depends for the
EHV AC lines. [8]

Q7) a) State the design factors considered under steady state condition of
transmission line. Also state their limits for satisfactory performance.[08]

b) Define tan   loss factor and derive an expression for insulation resistance
of a cable. [8]

OR

Q8) a) Explain detail classification of cables and mention typical insulation
thickness for EHV cables. [8]

b) Brief, the line insulation design based upon transient over voltages. [8]
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Q1) a) Explain any two application of electric mobility in detail. [12]

b) Explain needs and importance of mobility? [8]

OR

Q2) a) Explain various sources of energy used in transportation and their
characteristics. [12]

b) Explain conversions module integrations and their operation. [8]

Q3) a) Explain BLDC machines, AC machines, DC machines drives with its
characteristics. [12]

b) How road safety is achieved. [4]

OR

Q4) a) Explain the concept of mechanical steering versus electric steering. [10]

b) Need for power converters. [6]

P.T.O.
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Q5) a) Explain in detail one of the configurations of hybrid cars with a neat
diagram. [10]

b) Compare AC traction with DC traction. [8]
OR

Q6) a) Compare series parallel configuration of hybrid cars. [8]
b) Explain typical power train architecture of hybrid cars. [10]

Q7) a) Explain load characteristics of Elevator systems. [8]

b) Explain the control scheme used in traction type of elevators. [8]

OR

Q8) a) Explain control schemes in elevators with new power - electronics
controlled drives. [8]

b) Explain the concept of special vehicles in detail. [8]
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Q1) a) Explain essential qualities of protective relaying. [6]
b) Explain  the following terms w.r.t. circuit breaker switching [4]

i) Restriking voltage

ii) R.R.R.V.

OR

Q2) a) For a 132 kV system, the reactance and capacitance up to the location
of circuit is breaker is 3 ohms and 0.015μF respectively. Calculate the
following: [6]
i) The frequency of transient oscillations

ii) The maximum value of restriking voltage across the contacts of
circuit breaker

iii) The maximum value of RRRV

b) Write a short note on current chopping . [4]

Q3) a) Explain construction  and working of vacuum circuit breaker. [6]
b) Explain the term resistance switching in case of CB. [4]

OR

Q4) a) Discuss advantages & disadvantages of SF6 circuit breakers. [6]
b) Draw & Explain trip circuit of circuit breaker. [4]

Q5) a) Discuss the merits and demerits of a static relay. [8]
b) Compare gap type and gapless type lightning arresters. [8]

OR

P.T.O.
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Q6) a) Write a short note on [8]

i) Anti-Aliasing filter

ii) Sampling theorem

b) With suitable diagram explain construction and working of Rod-gap
arrester. [8]

Q7) a) Explain the protection of transformer against magnetising in rush current.
[10]

b) A 3 phase 12kV alternator winding  is required  to be protected against
earth faults. The 80% of winding is protected against earth faults by a
relay having  pick up current of 1Amp. The CT has a ratio of 1000/5.
Calculate resistance to be connected  between neutral and ground .If
resistance of 10 ohms is connected between neutral to ground, how
much percentage of winding is protected against earth fault. [8]

OR

Q8) a) Explain with neat diagram single phase preventer in case of 3 phase
induction motor. [8]

b) Explain the abnormal conditions like unbalance loading, over  speeding
and loss of prime mover in case of alternator. [10]

Q9) a) Draw block diagram of PLCC scheme. Explain various components in
it. [8]

b) Explain how CT ratio is selected for differential protection of bus bar.[8]

OR

Q10)a) Write a short note on Wide Area Measurement System(WAM). [8]

b) Explain how reactance relay is used for distance protection. Derive its
torque equation. Draw its characteristics on R-X diagram. [8]
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Q1) a) State essential components of electrical drive and describe the function
of each component in brief. [5]

b) Draw circuit diagram of 1 , fully controlled converter fed separately
excited D.C. motor and explain working for motoring quadrant. [5]

OR

Q2) a) Explain load equalization in an electric drive. How it is achieved? [5]

b) Explain advantages of electric braking over conventional braking methods.
[5]

Q3) a) Explain stator voltage control of an induction motor [5]

b) A 230 volt, 1000 rpm, 30 A DC separately excited motor has Ra= 0.7 ,
La = 50 mH, Motor is controlled in regenerative braking by chopper
operating at 800 Hz from a dc source of 230 volts. Assume continuous
conduction. Calculate the motor speed for duty ratio of 0.6 and rated
motor torque. [5]

OR

Q4) a) Explain Dynamic Braking of D.C. Shunt  motor. [5]
b) Explain regenerative braking of induction motor. [5]

P.T.O.
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Q5) a) Explain closed loop speed control of C.S.I. Drives. [8]
b) Explain V/F control using C.S.I. for induction motor drive. [8]

OR

Q6) a) Explain flux oriented vector control method for IM with a block diagram.
[8]

b) Compare CSI and VSI control for IM with their related merits and
demerits. [8]

Q7) a) Explain steps in vector control of PMSM Drive. [8]

b) Explain Split supply converter topology for half wave operation of
PMBLDC drive. [8]

OR

Q8) a) Write a short note on selection criteria of motor. Why a motor of smaller
rating can be selected for a short time duty? [8]

b) A constant speed drive has the following duty cycle: [8]

i) Load rising linearly from 200 to 500 KW : 4 min

ii) Uniform load of 400KW : 2 min

iii) Regenerative power returned to the supply

Reducing linearly from 400KW to 0:3 min

iv) Remains idle : 4 min

Determine the power rating of the motor assuming loss to be proportional
to (power)2.

Q9) a) Explain solar power operated pump drive with the help of block diagram.
[6]

b) Write a short notes on any two of the following.
i) Traction drives [6]
ii) Rolling mills Drives [6]
iii) Sugar mills Drives [6]

OR
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Q10)a) Draw Heating and cooling diagram for periodic intermittent duty of motor
and explain in brief. [6]

b) Write a short notes on any two of the following
i) Electric Vehicles [6]
ii) Solar pumps Drives [6]
iii) Machine Tools  [6]
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Q1) a) State & explain various factors affecting the breakdown in gases. [4]

b) State & explain with diagram causes of power frequency over voltages
& switching surges. [8]

c) Explain suspended particle theory of liquid breakdown & the factors
affecting the breakdown. [8]

OR

Q2) a) Explain breakdown due to treeing in solids. [8]

b) State & explain factors affecting the statistical time lag & formative time
lag. [8]

c) Explain Reynolds & Mason’s Theory. [4]

Q3) a) Draw a neat sketch of Marx Circuit arrangement for multistage impulse
generators. How is the basic arrangement modified to accommodate the
wave time control resistances? [10]

b) With a neat diagram explain working of Tesla Coil. State its advantages
and applications. [8]

OR
P.T.O.
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Q4) a) Explain the generation of High Impulse Current with a suitable diagram.
Also describe its main parts. [10]

b) Draw a neat diagram of 3 stage cascade transformer and explain its
working. Also state its advantages and disadvantages. [8]

Q5) a) Describe any one method of partial discharge measurement with sketch.[8]

b) How sphere gap is used for measurement of high voltage? Explain factors
which affect on measurement. [8]

OR

Q6) a) With neat diagram explain measurement of dielectric constant & loss
factor. [8]

b) Describe current transformer with Electro-optical signal converter for
EHV system. [8]

Q7) a) Explain various test conducted on cables. [8]

b) Give classification of H.V. Laboratories along with size & ratings. [8]

OR

Q8) a) Discuss following tests carried out on porcelain insulator: [8]

i) 50% Dry impulse flashover test

ii) Impulse withstand test

b) Explain design, grounding & layout of H.V. Labs. [8]





Total No. of Questions : 8]

[5561]-194
B.E. (Electrical)

HVDC AND FACTS
(2012 Course) (Elective-III) (403149B)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer any Q1 or Q2, Q3 or Q4, Q5 or Q6, and Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P3793 [Total No. of Pages : 2

SEAT No. :

Q1) a) Draw Graetz circuit. Label various parts. Derive an expression for dc
voltage with ignition delay angle . [8]

b) Draw neat diagrams of radial and mesh type multi terminal HVDC system
and compare between them. [8]

c) It is required to obtain a dc voltage of 100kV from a bridge connected
rectifier operating with ignition delay angle  = 30° and overlap angle
 = 15°. Calculate necessary secondary line voltage of rectifier transformer
required. [4]

OR

Q2) a) Compare HVDC light technology with HVDC classic and explain the
applications of HVDC light technology. [12]

b) Explain ground return and metallic return operation of bipolar system
when fault occurs. [8]

Q3) a) With suitable diagram explain back to back converter operation. State its
advantage and also state applications. [8]

b) Explain characteristic and non-characteristic harmonics produced by
HVDC system. State remedial actions to control them. [8]

OR
P.T.O.
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Q4) a) Explain with diagram dc link converter. State its applications & roll played
by capacitor. [8]

b) Explain AC controller based structures. [8]

Q5) a) Explain how midpoint shunt compensation rapidly increases the
transmittable active power. [9]

b) Draw diagram of TCR and explain its current control with delay angle.
Write expression for fundamental reactor current. Draw waveforms of
voltage and current with delay angle. [9]

OR

Q6) a) With diagram explain operation of TSC. Draw operating VI area of TSC.
[9]

b) Explain principle of operation of STATCOM. Draw relevant phasor
diagram. [9]

Q7) a) Explain overall control structure of UPFC. [8]

b) Explain relevant phasor diagram illustrating transmission control
capabilities of UPFC. [8]

OR

Q8) a) Draw UPFC configuration. What are operational constraints for UPFC.
[8]

b) Draw block diagram of UPFC and explain the function of each block.[8]





Total No. of Questions : 8]

[5561]-195
B.E. (Electrical)

DIGITAL CONTROL SYSTEMS
(2012 Course) (Elective-III) (Semester-II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams wherever necessary.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, electronic pocket calculator is allowed.
4) Assume suitable data, if necessary.

P3794 [Total No. of Pages : 3

SEAT No. :

Q1) a) Justify whether given signal is periodic or not, if periodic find its period
7( ) j nx n e  . [4]

b) Examine the stability of the system by Bilinear transformation method,

whose characteristics equation is 3 2F( ) Z 1.3Z 0.08Z 0.24 0z      .[8]

c) Obtain STM & its solution of the difference equation ( 1) G ( )x k x k 
where [8]

0 1 1
G , (0)

0.2 1 1
x

   
        

OR

Q2) a) Explain in detail basic building blocks of discrete time control system.[8]

b) Determine stability of system using Jury’s Test whose characteristic

polynomial is 4 3 22 8 12 5 1 0z z z z     . [8]

c) Evaluate the pulse transfer function 
Y( )

U( )

z

z  from the state variable model

of a discrete time system with usual notation. [4]

 

0.8 1 1
( 1) ( ) ( )

0 0.5 0.5

( ) 1 0 ( )

x k x k u k

y k x k

   
     

   


P.T.O.
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Q3) a) A system is described by [10]

0 1 1
( 1) ( ) ( )

12 7 1
x k x k u k

   
         

 ( ) 1 1 ( )y k x k  , Verify its Duality theorem.

b) Define Controllability & Observability. Explain any one method to
determine it. [6]

OR

Q4) a) Explain full order Observer with proper block diagram. [6]

b) Consider system defined by [10]

0 1 0
( 1) ( ) ( )

0.16 1 1
x k x k u k

   
         

Determine the suitable state feedback gain matrix K such that system will
have the close loop poles at Z = 0.5 + j0.5,  Z = 0.5 – j0.5.

Q5) a) Consider the pulse transfer function of discrete time system given as[10]

1 2
0 1 2

1 2
1 2

Y( ) .................

U(z) ............... a

n n n
n

n n n
n

z b z b z b z b

z a z a z

 

 

   


   

Derive its Controllable canonical form & Observable canonical form.

b) 2

Y( ) 1

U(z) 1.3Z 0.4

z z

z




  . Given system represent in [6]

i) Controllable canonical form

ii) Observable canonical form

OR
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Q6) a) Consider the pulse transfer function of discrete time system given as[6]
1 2

0 1 2
1 2

1 2

Y( ) .........

U(z) ............

n n n
n

n n n
n

z b z b z b z b

z a z a z a

 

 

   


   

Derive its Jordan canonical form.

b) Define Euler’s forward, backward method & Trapezoidal method with
suitable example. [10]

Q7) a) Explain Computer program structure for simulation of discrete time control
system with algorithm & flow charts. [8]

b) Explain Hybrid system simulation with block diagram & their application.
[10]

OR

Q8) a) Draw a neat block diagram of digital temperature control scheme and
explain the function of each block. [10]

b) Explain Stepper motor control with proper block diagram. [8]





Q1) a) Give Historical views on ANN. [6]

b) What are different supervised methods? Draw perception model. [6]

c) Explain ART in brief. [8]

OR

Q2) a) Explain activation functions used in ANN. [6]

b) Explain storage & RECALL algorithms. [6]

c) Explain Brain Vs Artificial Neuron model. [8]

Q3) a) Explain properties of Fuzzy set. [8]

b) Write a short note on Fuzzy relations. [8]

OR

Q4) a) Explain Fuzzy relation in details. [8]

b) Explain mathematically various operations on Fuzzy set. [8]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5561]-196
B.E. (Electrical Engineering)

INTELLIGENT SYSTEMS AND IT'S APPLICATIONS IN
ELECTRICAL ENGINEERING

(2012 Pattern) (Elective - III)
Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, mollier charts electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

P6167

SEAT No. :

P.T.O.
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Q5) a) Explain sugeno interface system. [8]

b) Explain Interpret logic formula and give it's significance. [8]

OR

Q6) a) Write a short note on "Fuzzy Rule based systems". [8]

b) What is Fuzzy quantifiers? [8]

Q7) a) What is rule based system. [9]

b) Explain various GA operators. [9]

OR

Q8) a) Explain crossover and it's importance in GA learning. [9]

b) Explain software architecture used in expert system. [9]





Total No. of Questions : 8]

[5561]-197
B.E. (Electrical Engineering)

SMART GRID
(2012 Pattern) (Semester - II) (End Sem.) (Elective - IV (a))

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable additional data, if necessary.

P3795 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the various functions to be performed by smart grid, and how it
becomes self healing. [6]

b) Give functions and benefits of Smart Meter. [6]

c) What is OMS system in smart grid, and Explain its components. [8]

OR

Q2) a) Give present development and pilot projects of India in smart grid. [6]

b) Write a note on, “SMES”. [6]

c) Explain Feeder automation. [8]

Q3) a) Explain concept of DC microgrid, and its need and application. [8]

b) Discuss different issues of micro grid when interconnected with renewable
sources [8]

OR

Q4) a) Explain about protection and control of microgrid. [8]

b) Describe the smart Micro Grid and compare it with smart grid. [8]

P.T.O.
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Q5) a) Explain types of power quality problems and its effect. [8]

b) Describe the concept, power quality conditioners related to smart grid.[8]

OR

Q6) a) Describe the power quality issues of grid connected renewable energy
sources. [8]

b) Explain the power quality audit and its importance in smart grid. [8]

Q7) a) Explain the concept HAN related to smart grid. [9]

b) Write a note on IP based protocols in smart grid. [9]

OR

Q8) a) Explain the importance of Bluetooth in smart grid. [9]

b) Write a note on, Broadband over power line. [9]





Total No. of Questions : 5]

[Total No. of Pages : 2

[5561]-198
B.E. (Electrical)

ROBOTICS AND AUTOMATION (Elective - IV)
(2012 Pattern)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
4) Assume Suitable data if necessary.

P5132

Q1) a) Explain Arm Prosthesis Automation. [7]
b) Write short note on Robot intelligence based on robot programming.

[7]
c) Explain degree of freedom with neat sketch. [6]

OR

Q2) a) Explain with neat sketch about Robot Anatomy. [7]
b) Explain Yaw, Pitch and Roll. [7]
c) Explain in detail about Historical information about Robot Science.

[6]

Q3) Solve any two :
a) Derive the rotation formula using vector technique. [8]
b) Explain with neat sketch about Homogeneous Co-ordinator. [8]
c) Write short note on : [8]

i) SCARA Robot
ii) PUMA Robot

Q4) Solve any two :
a) Write short note on inverse Kinematic problem using fixed frame

rotation. [8]
b) Explain Euler-Lagrange method to control robot motions. [8]
c) Write on end effecter rotary motion about an arbitrary axis using

dynamic control. [8]

SEAT No. :

P.T.O.
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Q5) Solve any two :
a) Write short note on application of Robot on [9]

i) Welding

ii) Spray Painting

b) Explain various linear control schemes. [9]

c) Explain joint position control. [9]





Total No. of Questions : 8]

[Total No. of Pages : 2

[5561] - 199
B.E. (Electrical) (Semester - II)

ILLUMINATION ENGINEERING
(2012 Pattern) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P5568

Q1) a) Explain the term - artificial lighting as substitute to natural light. [8]

b) With suitable diagram explain construction and working of Compact
Fluorescent Lamp (CFL). [8]

c) State different types of Optical control schemes and explain any one in
brief. [4]

OR

Q2) a) State different properties of light. [8]

b) With suitable diagram explain construction and working of induction
lamps. [8]

c) State different types of lighting fixtures according to photometric usages
and explain any one in brief. [4]

Q3) a) Explain in details the factors to be considered for design of illumination
scheme for - Commercial installation. [8]

b) Explain-Zonal cavity method for general lighting design. [8]

OR

SEAT No. :

P.T.O.
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Q4) a) Explain in details the factors to be considered for design of - Decorative
lighting. [8]

b) Explain - swimming pool lighting. [8]

Q5) a) Explain different types of pole arrangements for road lighting. [8]

b) Explain-point by point method for outdoor lighting scheme design. [8]

OR

Q6) a) Explain in details the factors to be considered for flood lighting. [8]

b) What is isolux diagram? Explain is significance. [8]

Q7) a) With suitable diagram explain-Natural light conduiting. [9]

b) With suitable diagram explain construction and working of LASERS as
luminaries. State any 4 applications of LASERS. [9]

OR

Q8) a) With suitable diagram explain intelligent LED fixtures. [9]

b) Explain-Organic lighting system. State its advantages and disadvantages.
[9]





Total No. of Questions : 8]

[5561]-200
B.E. (Electrical)
VLSI DESIGN

(2012 Pattern) (Semester - II) (End Sem.) (OpenElective - IV) (403150D)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of logarithmic tables, slide rules, Mollier Charts, electronic pocket calculator
and steam tables is allowed.

5) Assume Suitable data if necessary.

P3796 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain in VHDL the predefined packages defined in IEEE library. [8]

b) Differentiate between RS flip flop and JK flip flop. [6]

c) Write a short note on metastability. [6]

OR

Q2) a) Draw a Moore FSM (state diagram) to detect sequence 111. Write the
VHDL code for the same. [8]

b) Write VHDL code for 4 bit up counter [6]

c) Explain the following with example [6]

i) Entity

ii) Architecture

iii) Schematic

Q3) a) Explain the need of PLDs. Compare ASIC with general purpose
processor and DSP processor. [8]

b) Explain with diagram a generic architecture of FPGA. [8]

OR

Q4) a) Explain the following terms with reference to FPGA. [8]

P.T.O.
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i) LUT

ii) Interconnect

iii) I/O block

iv) SRAM

b) List the features, specifications and applications of CPLD. [8]

Q5) a) Draw and explain the CMOS inverter voltage transfer characteristics.[8]

b) Explain power dissipation in CMOS. [8]

OR

Q6) a) Define V
IL

. V
IH

, V
OL

, V
OH

. Explain with diagram Noise margin. [8]

b) Explain secondary effects: [8]

i) hot electron effect

ii) velocity saturation and

iii) body effect in MOSFET.

Q7) a) With FSM explain the implementation of keyboard design in VLSI.[10]

b) Explain the design of fixed point division in VLSI. [8]

OR

Q8) a) Explain the VLSI design of Barrel Shifter. [10]

b) Explain the VLSI design implementation parallel to serial converter. [8]





Q1) a) Explain with suitable example self regulating and non self regulating
processes. [4]

b) What do you mean by degrees of freedom? Explain with proper example.
[6]

OR

Q2) Explain in brief any two: [10]

a) Dead time processes

b) Multi-capacity processes.

c) Variable time constant

Q3) a) Enlist specifications of SLPC and MLPC. [6]

b) Explain in brief Linearising an equal percentage valve. [4]

OR

Q4) a) Explain in brief loop gain and its effect on stability of system. [4]

b) Explain the control performance measures for set point input. [6]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5561]-201
B.E. (Instrumentation & Control)

PROCESS INSTRUMENTATION - I
(2012 Pattern) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates :

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q. 6, Q. 7 or Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicates full marks.

4) Assume suitable data, if necessary.

5) Use of calculator is allowed.

P5105

SEAT No. :

P.T.O.
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Q5) a) Discuss with suitable example Feedforward plus feedback controller.[8]

b) List non-linear elements and explain any one in brief. [8]

OR

Q6) a) Explain with suitable example selective Control. [8]

b) Explain with suitable example ratio controller. [8]

Q7) a) How to enhance multi-loop performance through decoupling? [8]

b) For a given process gain matrix, [10]

0.006 0.016

0.034 0.185
k

 
   

Determine RGA matrix and decide the pairing of variables. Also enlist
properties of RGA matrix.

OR

Q8) a) Determine RGA matrix for two input two output systems. Also enlist
properties of RGA matrix. [10]

b) Explain with suitable example influence of interaction on feedback control.

[8]

Q9) a) Define control problem. Explain in brief process operability. [6]

b) Write a brief note on integrating the control design methods. [10]

OR

Q10) a) Explain with neat flowchart sequence of design steps. [8]

b) Explain in brief hierarchy of control structure. [8]





Total No. of Questions : 10]

[5561]-202
B.E. (Instrumentation and Control Engineering)

PROJECT ENGINEERING AND MANAGEMENT
(2012 Course) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3797 [Total No. of Pages : 2

SEAT No. :

Q1) What are the various types of organization structures? Explain in detail Draw
an organizational structure for R&D firm. [10]

OR

Q2) a) Explain inter organisational and Multiagency Interaction. [6]

b) Explain SOW in detail. [4]

Q3) a) Explain Life cycle phases in R & D organisation. [5]

b) Explain PERT in Brief. [5]

OR

Q4) a) Explain Material Balance Sheet in Project Engineering. [4]

b) Draw the loop wiring diagram for Pressure Control loop. [6]

Q5) a) Explain various cables used in Project implementation. [6]

b) Explain GA diagram. Also give its importance. [10]

OR

Q6) a) Write note on Cable Schedule. [6]

b) What is FAT, CAT, SAT? Write the importance of the same. Also prepare
FAT report for any typical instrumentation item. [10]

P.T.O.
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Q7) a) Give Hazardous area classifications. [6]

b) Draw & Explain installation sheet of DPT. [10]

OR

Q8) a) Explain PO and also give its importance. [6]

b) Explain the term front availability. [4]

c) Explain various documents required for Commissioning activities. [6]

Q9) Explain different types of Control Panels. Explain Straight panel with
dimensional details. [18]

OR

Q10)a) Write note on Ergonomic Considerations. [6]

b) Write notes on Intelligent operator Interface. [6]

c) Write notes on calibration report of I/P converter. [6]





Total No. of Questions : 10]

[5561]-204
B.E. (Instrumentation & Control)

ADVANCED BIOMEDICAL INSTRUMENTATION (Elective-I)
(2012 Pattern) (Semester -I) (406264A)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q9 or Q10.
2) Use of scientific calculator is allowed.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P3798 [Total No. of Pages : 2
SEAT No. :

Q1) a) What is Telemedicine? What are its applications? Explain the type of
information to be transmitted for any one application. [6]

b) State the principle of operation for Vivo oximetry. What type of sensor
is used for it? [4]

OR

Q2) a) What are the commonly used methods for blood cell counting? Explain
the principle of electrical conductivity method. [6]

b) What are X rays? What are their properties? [4]

Q3) a) What is the function of a collimator in an Xray machine. Explain with the
help of a neat diagram. [5]

b) What is computed Tomography? Explain its principle with the help of a
neat diagram. [5]

OR

Q4) a) How ultrasound waves are generated? What is the role of focussing,
frequency and active element diameter with reference to ultrasound
transducers. [6]

b) Define and explain T1 and T2 relaxation times in NMR imaging. [4]

P.T.O.
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Q5) a) What is the need of using a cardiac pacemaker? Explain various parts
and functioning of external pacemaker. [8]

b) Write a short note on ‘Ultasound Diathermy’. [8]

OR

Q6) a) What is Cardioverter? Describe it in detail with the help of a block diagram.
[8]

b) What is an Implantable pacemaker? What is used as power source for
it? Explain the characteristics of power source. [8]

Q7) a) What is an Endoscope? Explain the components used in it and their
function. [8]

b) Explain how laser can be used fo Glaucoma treatment. [8]

OR

Q8) a) Describe applications of Lasers in Dermatology. [8]
b) Explain the thermal and nonthermal interaction of LASER. [8]

Q9) a) Explain the principle and working of Peritoneal Dialysis. [8]
b) What are three basic types of shock wave sources for Lithotripsy. Explain

any one of them in detail with a neat sketch. [10]

OR

Q10)a) What is the function of membrane in Dialysis? What are the characteristics
required for the membrane. [6]

b) Describe various types of wheelchairs with their specific applications.
[12]





Total No. of Questions : 10]

[5561]-205
B.E. (Instrumentation & Control)

BUILDING AUTOMATION - I
(2012 Course) (406264B) (Elective-I)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answers Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3799 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain Evolution of Intelligent Building. [6]

b) Write short note on Lifecycle of building. [4]
OR

Q2) a) Explain architecutre of intelligent Building with neat diagram. [5]
b) List out various human comfort parameters and explain how it is achieve

through BAS. [5]

Q3) a) Explain in detail [6]
i) Static Pressure
ii) Velocity Pressure
iii) Absolute Pressure

b) Write short note on Dry Bulb and Wet Bulb Temperature. [4]

OR

Q4) a) List various types of dampers and explain characteristics of each type.
[6]

b) Explain following terms: [4]
i) Volume Matching
ii) Night Purge mode

P.T.O.
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Q5) a) Give and explain classification of VAV in detail with diagrams. [12]
b) Difference between VAV and CAV. [6]

OR

Q6) a) Explain role of VAV and CAV in building automation system with example.
[10]

b) Explain VAV [8]
i) Cooling only
ii) Series fan powered

Q7) a) What are the plant side equipments in BAS? Explain Refrigeration Cycle
in detail. [8]

b) Difference between air cooled chiller and water cooled chiller. [8]

OR

Q8) a) Give detail classification of Evaporator, Compressor, Condenser and
Expansion valve used in refrigeration cycle. [8]

b) Explain working of Absorption chiller with neat diagram. [8]

Q9) a) Explain Direct Digital Controller for HVAC. [8]
b) List out open protocols used in BAS. Explain MODBUS in detail. [8]

OR

Q10)a) Explain BAS hierarchy with neat diagram. [8]
b) List out proprietary protocols used in BAS. Explain BAC net in detail.

[8]





Total No. of Questions : 10]
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[5561]-208
B.E. (Instrumentation and Control)
Advanced Digital Signal Processing

(2012 Pattern)
Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Assume suitable data if necessary.

2) Use of Calculators, log tables, charts is allowed.

3) Figures to the right indicate full marks.

P5133

Q1) Decompose the filter H(Z) given by,
H(Z) = 2.l – 0.5z–1 + 0.3z–2 – 4.2z–3 + 0.6z–4 – l.4z–5 – 0.2z–6 – 0.7z–7

into 3 component polyphase filters and draw its efficient structure.
[10]

OR

Q2) a) Decimate the signal x(n) = n*n by factor 2 for the n > 0 and x(n) = 0
for n < = 0. [5]

b) Explain TFD with suitable example. [5]

Q3) a) Discuss various issues in sampling rate conversion process. [5]
b) Discuss SSS signals and Systems. [5]

OR

Q4) a) Interpolate the signal x(n) = n*n by factor 2 for the n > 0 and x(n) = 0
for n < = 0. [5]

b) Define and explain the properties of STFT. [5]

Q5) a) Discuss parametric and non parametric method of PSD estimation.[6]
b) Explain periodogram PSD estimation method. [10]

OR

SEAT No. :

P.T.O.
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Q6) a) Explain AR and MA model PSD estimation method. [10]
b) Discuss the applications of PSD estimation. [6]

Q7) a) Explain RLS adaptive filtering algorithm with suitable block diagram.
[10]

b) Explain system identification using adaptive filtering. [8]

OR

Q8) a) Explain LMS adaptive filtering algorithm with suitable block diagram.
[12]

b) Explain homomorphic signal processing. [6]

Q9) a) Draw and explain block digram of ADSP 21xxx DSP processor.[12]
b) Discuss the need of DSP processor architecture. [4]

OR

Q10)a) Explain addressing modes in DSP processor. [12]
b) State the features of DSP processors. [4]





Total No. of Questions : 10]

[5561]-209
B.E. (Instrumentation & Control)

OPTO-ELECTRONICS INSTRUMENTATION
(2012 Pattern) (Semester - I) (Elective-II) (406265A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

P3800 [Total No. of Pages : 2

SEAT No. :

Q1) Enlist various applications of lasers in engineering? With suitable diagrams.
Explain any one high energy application of laser? [10]

OR

Q2) Explain with suitable diagram how Q-switching is achieved in lasers? Why it
is necessary? [10]

Q3) Draw and explain working of different splicing and coupling techniques used
in lasers. [10]

OR

Q4) Draw a generalized block diagram of optical fiber system and explain working
of each block in detail.  [10]

Q5) a) Draw and explain working of a passive Y-junction splitter? Which material
is used to fabricate it? [10]

b) Write a note on opto-Electronic integration. [6]

OR

Q6) a) Explain construction and working of an electro-optical Y-junction switch
with suitable diagram? Why Lithium niobate material is used to fabricate
it. [10]

b) Write a note on Integrated optics. [6]

P.T.O.
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Q7) a) Explain how polarization optical fiber sensors are used for measurement
of current? Draw a suitable diagram to explain it. [10]

b) Write short note on Intrinsic optical fiber sensors. [6]

OR

Q8) a) Explain with neat diagram working of optical fiber flow meter? What are
its advantages and disadvantages compared to conventional flow meter.

[10]

b) Write a short note on fiber optical position sensors. [6]

Q9) a) Explain concept working and applications of fiber grating technology.[9]

b) Explain concept of laser doppler velocimetry? Draw suitable diagrams.[9]

OR

Q10)Write note on [2×9=18]

a) Distributed optical fiber sensing techniques.

b) Optical gyroscopes and its applications.





Total No. of Questions : 10]

[5561]-210
B. E. (Instrumentation & Control)

ENVIRONMENTAL INSTRUMENTATION
(2012 Pattern) (Semester-I) (Elective-II)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P3801 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the role of instrumentation & control for environment. [5]
b) Explain the role of sensor in environmental analysis. [5]

OR

Q2) a) Explain the portable analytical instruments. [5]

b) Explain the role of Gas Chromatography in Environmental
Instrumentation. [5]

Q3) a) Explain conductivity analyzers & their application. [5]

b) Discuss water quality standards for raw and treated water. [5]

OR

Q4) a) Explain thermal conductivity detectors used in water treatments. Discuss
their advantages. [6]

b) Explain the design criteria of settling tank. [4]

Q5) a) What is floating? Explain its types. [8]

b) Write short notes on Coagulation. [8]

OR
P.T.O.
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Q6) a) Explain Rain water harvesting system. [8]
b) Explain the role of NGOs & municipal corporation in Rain water

harvesting.
[8]

 Q7) a) Define air pollution. Explain air pollution from thermal power plant and
their characteristic. [10]

b) Discuss the waste water measurement techniques. [8]

OR

Q8) a) Draw and explain the instrumentation set up for waste water treatment
plant. And list out the Latest methods of waste water treatment plants.

[10]
b) Explain Acoustic noise measurement and monitoring system. [8]

Q9) a) Explain the necessity of Rain water harvesting. List the methods of same.
[8]

b) Define sound pollution. Explain its effect to environment. [8]

OR

Q10)Write short notes on: [2×8]
a) Virtual Instruments Environmental Engineering Laboratory.
b) Rain Gauge.





Total No. of Questions : 10]

[5561]-211
BE  (Instrumentation and Control)

ROBOTICS & AUTOMATION
(Semester - I) (2012 Pattern) (Elective - II)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q9 or Q10.
2) Neat circuit diagrams should be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

P3802 [Total No. of Pages : 2
SEAT No. :

Q1) Write short notes on: [10]
i) Speed of robots.
ii) Architecture of robotic system.

OR

Q2) How is robot classification done? [10]

Q3) What do you mean by end-effectors, explain with example? [10]

OR

Q4) How is object detection and recognition done in robotics vision? [10]

Q5) i) Why jacobians (matrices) are important in robotics? [16]
ii) What is direct kinematics?

OR

Q6) How is dynamic stabilization done in robot? [16]

P.T.O.
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Q7) How is a typical PLC interfaced with robot? [16]

OR

Q8) Explain different robot programming languages. Why offline programming is
advantageous? [16]

Q9) Write a short note on robot cell design. [18]

OR

Q10)Describe a case study for use of robot. Include points cycle time, problem
analysis, benefits, safety, reliability, pay load. [18]





Total No. of Questions : 10]

[5561]-212
B.E. (Instrumentation and Control)

SENSOR NETWORKS
(2012 Pattern) (Semester - I) (Elective-II) (406265D)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P3803 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain basics of sensor classifications in WSN with examples. [5]

b) Explain XYZ node architecture. [5]

c) Compare traditional networks and wireless sensor networks. [5]

OR

Q2) a) Explain a communication in a wireless sensor networks. [5]

b) Explain field programmable gate array (FPGA) in detail. [5]

c) Explain IMote Node Architecture in detail. [5]

Q3) a) Write a short note on precision agriculture. [5]

b) Compare Serial Peripheral Interface (SPI) and Inter Integrated circuits
(I2C). [5]

c) Explain magnetic sensors of structural health monitoring. [5]

OR

Q4) a) Explain motivation of structural health monitoring also explain global
and local inspection techniques in detail.  [5]

b) Describe prototype of pipeline monitoring in detail. [5]

c) Describe architecture of a wireless sensor node. [5]

P.T.O.
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Q5) a) Explain pulse code modulation and delta modulation with suitable
diagrams. [7]

b) Describe signal propagation using the relationship between the transmitted
power and the received power. [8]

OR

Q6) a) Explain different types of channels in detail of channel encoding. [7]

b) Explain source encoding with calculations of efficiency of a source
encoder in detail. [8]

Q7) a) Explain sensor MAC of contension based MAC protocols. [7]

b) Explain the MAC protocols and its control layers in details. [8]

OR

Q8) a) Explain the contension free and contension based medium access protocol
in detail. [7]

b) Write a short note on mobility adaptive hybrid MAC. [8]

Q9) a) Explain optimized link state routing of proactive routing. [5]

b) Explain destination sequenced distanced vector. [5]

OR

Q10)a) Explain Hierarchical routing with suitable diagrams. [5]

b) Write a short note on SPIN-PP of data centric Routing. [5]
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Total No. of Questions :10]

[5561]-214
B.E. (Instrumentation and Control Engineering )

PROCESS INSTRUMENTATION-II
(2012 Course) (Semester-II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.No.1 or Q2, Q.No.Q3 or Q4, Q.No.Q5 or Q6, Q.No.Q7 or Q8, Q.No.Q9
or Q10,

2) Neat diagrams should be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

P3804 [Total No. of Pages :2

SEAT No. :

Q1) Explain the Dynamics of first order system by considering suitable process.[10]

OR

Q2) Explain Feed Forward control of Heat Exchanger in detail. [10]

Q3) a) Explain 5 element Boiler Drum level control [8]

b) Draw the block schematic showing sensor gain, process gain, valve gain
and controller gain for a heat exchanger. [2]

OR

Q4) Write notes on- [10]

a) Boiler Safety interlocks.

b) Burner management system.

Q5) a) Enlist various parameters for indication of end of  reaction Explain End
point  control in batch reactors. [9]

b) Explain different types of reactions and reactors used in chemical industry.
[9]

OR

P.T.O.
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Q6) Write a short notes on: [18]

a) Batch production Management.

b) Sequential & logic control in batch process.

c) Stability of reactors.

Q7) a) State and explain objectives of distillation column control. [8]

b) Explain scheme for control of overhead and bottom composition in
distillation column. [8]

OR

Q8) a) Explain column feed control in brief. [8]

b) Explain in brief control strategy for distillation column temperature control.
[8]

Q9) a) Give the detailed classification of pumps. [8]

b) Explain what are different parameters required to be controlled in pumps?
[8]

OR

Q10)a) Give the detailed classification  of compressors . [8]

b) Explain Multi-compressor system controls. [8]





Total No. of Questions : 10]

[5561]-215
B.E. (Instrumentation & Control)

INDUSTRIAL AUTOMATION
(2012 Course) (Semester - II) (406268)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P3805 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the general objectives of automation. [6]

b) Explain Hybrid DCS with respect to automation pyramid. [4]

OR

Q2) a) List and explain various types of automation. [6]

b) With respect to OSI model compare HART & foundation fieldbus
protocol. [4]

Q3) a) Explain the role of foundation field bus H1 Segment. [6]

b) What is HART, explain the message structure for HART. [4]

OR

Q4) a) List and explain at least five universal command used in HART. [5]
b) Write a short notes on Profibus PA. [5]

Q5) a) Explain the PWM function used in PLC system. [8]
b) Explain the role of PLC in SCADA System. [8]

OR
P.T.O.
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Q6) a) Write the procedure for selection of analog I/O module for PLC. [8]

b) Explain the role of PLC in SCADA system. [8]

 Q7) a) Describe the hierachical structure of DCS in detail. [8]

b) Explain user access Management system in any DCS system. [8]

OR

Q8) a) Give the detailed DCS specification for any food processing automation
system. [8]

b) List and explain the I/O function block used in DCS system. [8]

Q9) a) What is Process Hazard analysis? How it is carried out. [9]

b) What is HaZOP. Also explain the procedure of it. [9]

OR

Q10)a) Write a short notes on Safety Integrity Level. [9]

b) Explain different protection layers in Safety Instrumented System. [9]





Q1) a) With reference to digital image, explain statistical parameter mean, standard
deviation and variance. [6]

b) Write short note on Discrete Cosine Transform. [4]

OR

Q2) a) Explain any two image models in detail. [6]

b) Explain Hough Transform. [4]

Q3) a) How image enhancement can be done in frequency domain? [6]

b) Explain Mean filters with an example. [4]

OR

Q4) a) Explain the following terms [6]

i) Histogram Equalization

ii) Image sharpening

b) Explain Contrast Intensification in detail. [4]

Q5) a) Explain Region Growing and Region Splitting method of Image
Segmentation. [10]

b) Explain Image Segmentation based on thresholding. [8]

OR

Total No. of Questions : 10]

[Total No. of Pages : 2

[5561]-216
B.E. (Instrumentation & Control)
DIGITAL IMAGE PROCESSING

(2012 Pattern) (Elective - III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Figures to the right indicate full marks.
2) Assume suitale data, if necessary.

P6085

SEAT No. :

P.T.O.
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Q6) a) Explain detection of discontinuities for image segmentation in detail.[10]

b) Describe Regional Descriptors in detail. [8]

Q7) a) What is Image Compression? Explain LZW Compression technique.[8]

b) Find the Huffman Code for the following stream of data [8]

{1,l,1,1,l,l,1,2,2,2,2,2,2,3,3,3,3,3,4,4,4,4,5,5,5,6,6,7}

OR

Q8) a) Explain transform based image compression. [8]

b) Describe Run Length Encoding and Vector Quantization in detail. [8]

Q9) a) With a block diagram, explain the application of DIP in biomedical field.[8]

b) Enlist the applications of DIP in agriculture field. Explain any one
application in detail. [8]

OR

Q10)Write a short note on : [16]

a) Use of DIP in Biometrics

b) Applications of DIP in Military





Total No. of Questions : 10]

[5561]-217

B.E. (Instrumentation)

BUILDING  AUTOMATION - II

(2012 Course) (Elective-III) (406269B)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answers Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data if necessary.

P3806 [Total No. of Pages : 2

SEAT No. :

Q1) a) Enlist types of FAS Architecture. Explain any one. [6]

b) Explain cause and effect matrix of FAS. [4]

OR

Q2) a) What are the components of FAS? State application area of FAS. [5]

b) What is Fire? Explain Fire modes. [5]

Q3) a) Explain SLC wiring and its classifications. [6]

b) Explain FAS Power supply requirement and its designing parameters.[4]

OR

Q4) a) Explain working principles of different fire alarm devices and its application
in building safety. [6]

b) Explain BS 5839 FAS standards. [4]

P.T.O.
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Q5) a) Explain different components of sprinkler system. [10]

b) Explain manual pull type of devices. [8]

OR

Q6) a) Explain basics of fire suppression system. Explain fire hydrants. [10]

b) What is FM 200? Explain Novec based gas suppression system. [8]

Q7) a) What are the components of access control system? Explain various
categories of access control system. [8]

b) Explain LON and Modbus protocols for access control system. [8]

OR

Q8) a) What is need of access control system? Explain basic component of
access control system. [8]

b) Explain difference between straight cable and cross cable. [8]

Q9) a) Explain system architecture of intrusion system. [8]

b) Explain CIF, MPEG, MP4, POE terminologies of camera. [8]

OR

Q10)a) Explain applications of intrusion system. [8]

b) Explain DVR, DVM, NVR video management system. [8]





Total No. of Questions : 10]

[5561]-218

B.E. (Instru. & Control)

PROCESS MODELING & OPTIMIZATION

(2012 Course) (Semester-II) (Elective-III-C)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Figures to the right indicate full marks.

3) Draw neat diagram wherever necessary.

4) Assume suitable data if necessary.

P3807 [Total No. of Pages : 4

SEAT No. :

Q1) a) Fit the model for following using least square method with model

0 1y c c x  . [4]

x 0.5 1.0 2.1 3.4

y 0.6 1.4 2.0 3.6

b) Develop the mathematical model for the system in fig. flow rate is
proportional to hydrostatic pressure. [6]

OR
P.T.O.
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Q2) Model the gravity flow tank given below. [10]

Where F
0
 - Inlet flow

A
T
 - Area of tank

A
S

 - Area of pipe

L - Length of exit pipe.

K
F
 - Frictional coefficient

For pipe For tank

ID = 0.9144 m I
D
 = 3.6576 m

A
S
 = 0.6550 m2 A

T
 = 10.4977 m2

L = 9.14.4 m h = 2.1336 m

K
F
 = 2.81× 162 lbf/ft/s2

F = 0.1371

Initial conditions

F
0
 = 3.2608 m

h
0
 = 1.4387 m

v
0
 = 1.574 m/s

Find v & h at T = 0.2 s Take step of 0.2.

Q3) Three CSTRs are connected in series of reaction KA B  is taking place in
each reactor. Each reactor is maintained at different temperature and rate
constant in each reactor is k

1
, k

2
, k

3
 volume of reactor is u

1
, u

2
, u

3
 respectively.

A reactant A is fed to first reactor flow rate of f
0
 at concentration of CA

o
.

Derive mathematical model of the system. [10]

OR
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Q4) a) What are the advantages and disadvantages of “on-line” & “off-line”
identification method? Justify? [5]

b) Write short note on Time domain fitting of step data. [5]

Q5) A distillation column is described by the following linear ODE equation. [18]

D
D

B

4.74 5.99 0.708 0.472 R

10.84 18.24 1.28 1.92 Y

x
x

x

       
              



a) Use state variable matrix method to derive the open loop transfer function
matrix.

b) What are open loop eigen values of the system?

c) If the open loop steady state gain matrix is 
P

0.958 0.936
K

0.639 0.661

 
   

Calculate RGA, Niderlinski Index, and Morari resilien of Index.

OR

Q6) Write Short Notes on: [18]

a) Bristol array as index of loop interaction.

b) Skogestad Morari method for design of Robust controller.

Q7) a) Determine optimum values of x
1
 & x

2
 for the function

2
1

2
1 2

2
4

4

x
y x

x x
   . [8]

b) Find the smallest root of equation 3 5 3 0x x    using Newton-Raphson
method. [8]

OR
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Q8) a) What is optimization, explain the necessity of optimization. [8]

b) Determine the convexity and concavity of the following objective
functions. [8]

i) 2 2
1 1 2 2( ) 2 3 2f x x x x x  

ii) 1 2( ) 2 3 6f x x x  

iii) 2
1 1 2 2( ) 2 4f x x x x x   

iv) 2 2
1 1 2 2 1 2( ) 2 2 1.5 7 8 24f x x x x x x x     

Q9) a) Using Eulers method find approximate value of y corresponding to x = 1

given that 
dy

x y
dx

   & y = 1 when x = 0 with step size 0.2. [8]

b) Write short notes on: [8]

i) Quasi Newton method.

ii0 Constrain & unconstrain optimization techniques.

OR

Q10)a) Minimize   2 2
1 2 1 2 1 1 2 2, 2 2f x x x x x x x x      starting from

 T

1 0 0x   by steepest desent method. [10]

b) Write short note on scanning & bracketing procedures. [6]





Total No. of Questions : 10]

[5561]-220

B.E. (Instrumentation & Control)

COMPUTER TECHNIQUES & APPLICATIONS

(2012 Pattern) (Semester-II) (Elective-III) (406269E)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Figures to the right indicate full marks.

3) Draw neat diagram wherever necessary.

4) Assume suitable data if necessary.

P3808 [Total No. of Pages : 2

SEAT No. :

Q1) Explain the following with respect to process management: [10]

a) Job Queue.

b) Device Queue.

c) Ready Queue.

d) Mid term scheduler.

e) Context Switch.

OR

Q2) What is CPU scheduling? List and explain any four CPU scheduling algorithms.
[10]

Q3) Write short notes on: [10]

a) Demand Paging.

b) Page Table structures.

OR

Q4) Explain address binding and its need. Explain the three stages when address
binding of instructions and data to memory addresses can take place. [10]

P.T.O.
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Q5) a) Write a note on IEEE 802.3 with respect to following points: [8]

i) Data Frame ii) Description of Working

b) Compare Circuit Switching and Packet Switching Networks. [8]

OR

Q6) Write Short Notes on: [16]

a) Industrial Ethernet.

b) IEEE 1394.

Q7) a) Discuss the architectural overview of ARM 10. [8]

b) What are exceptions in processors? List the seven exception types along
with their interrupt vector addresses of ARM processors. [10]

OR

Q8) a) Explain the operating modes of ARM 7TDMI processors. [8]

b) With a neat diagram explain the Programmers model of ARM 7
processors. [10]

Q9) What is Software Development Life cycle? Explain the Linear sequential and
Rapid development models giving examples. [16]

OR

Q10)Explain Validation testing and Integration testing. Explain the following three
Integration test approaches: [16]

a) Big-Bang Integration Testing.

b) Bottom-Up Integration Testing.

c) Top-Down Integration Testing.





Total No. of Questions : 10]

[5561]-221
B.E. (Instrumentation and Control)

SMART MATERIAL AND SYSTEM
(2012 Course) (Semester - II) (Elective-IV) (406270A)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Solve Que. Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of non - prgrammable calculator is allowed.

5) Assume Suitable data if necessary.

P3809 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are merits of smart material over normal material. [5]

b) What are different smart materials used in biomedical field. [5]

OR

Q2) a) How the smart structures are developed give any one example. [5]

b) Explain in detail working of shape memory polymers. [5]

Q3) a) List out applications of electrostrictive elastomers. [5]

b) List out applications of liquid crystals. [5]

OR

Q4) a) Explain in detail working of polymer gels. [5]

b) List out applications of superconductors. [5]

Q5) a) Explain in detail with neat sketch working principle of conductometric
sensors. [8]

b) Explain in detail with neat sketch working principle of accelerometer
sensors. [8]

OR

P.T.O.
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Q6) a) Explain in detail with neat sketch working principle of electromagnetic
transducers. [8]

b) Explain in detail with neat sketch working principle of electrodynamic
transducers. [8]

Q7) a) Explain in detail deposition techniques for thin films in MEMS. [8]

b) What is difference between bulk micromachining and surface
micromachining fabrication process. [8]

OR

Q8) a) Explain in detail with neat sketch lift off technique. [8]

b) Explain in detail with neat sketch photolithography. [8]

Q9) a) Explain in detail with neat sketch working principle of air bag control
using accelerometer sensor. [9]

b) Explain in detail various application area of  lab on chip. [9]

OR

Q10)a) Explain in detail different sensors and actuators of dosing System. [9]

b) Explain in detail applications of dosing system in health care. [9]





Total No. of Questions : 10]

[5561]-222
B.E. (Instrumentation & Control)

INSTRUMENTATION IN AGRICULTURE AND FOOD PROCESSING
(2012 Course) (Semester - II) (End Sem.) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3810 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the Role of Instrumentation in Agriculture engineering. [5]

b) Discuss the Index properties of Soil. [5]

OR

Q2) a) Draw and explain in detail working principle of Anemometer.
(Any one type) [5]

b) Explain Instrumentation in juice extraction process. [5]

Q3) a) Explain the dairy industry instrumentation set up. [5]

b) Draw and Explain Flow diagram of sugar plant. [5]

OR

Q4) a) Explain concept of irrigation scheduling. [5]

b) Explain Role of Instrumentation in Green House. [5]

Q5) a) Write a note on: Earth moving equipments & Farm equipments. [8]

b) Write a note on: Soil water content measurement using time-domain
reflectrometery(TDR) [8]

OR

P.T.O.
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Q6) a) Explain selection criteria for pump in detail. Explain installation of pump.[8]

b) Explain implementation of Pneumatic based system for cotton pickers.[8]

Q7) a) Explain different standards in Food processing. [8]

b) Define the recommended international code of hygiene for various
products in food processing. [8]

OR

Q8) a) Define Food quality measurement? Explain in short norms in food safety.[8]

b) Discuss the design considerations for cold storage system. [8]

Q9) a) Explain in detail Application of SCADA in food packing industry. [10]

b) Write a note on: Equipments for creating and maintaining controlled
atmosphere. [8]

OR

Q10)a) Explain in detail Application of PLC in food packing industry. [10]

b) Elaborate the Trends in modern food processing. [8]
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Total No. of Questions : 10]

[5561]-223
B.E. (Instrumentation & Control Engineering)

NEURAL NETWORK AND FUZZY LOGIC CONTROL
(Semester-II) (2012 Course) (Elective-IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams should be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3811 [Total No. of Pages : 2

SEAT No. :

Q1) Write short notes on : [10]

a) Active building blocks of neural networks.

b) Feed forward and feedback neural networks.

OR

Q2) What is XOR problem? Draw and explain the architectural graph of network
for solving the XOR problem. [10]

Q3) Explain the following terms: [10]

a) Resting potential

b) Nernst equation

c) Action potential

d) Refractory periods

e) Chemical synapses

OR

Q4) Write notes on : [10]

a) Single layer artificial neural network.

b) Back propagation learning methods.

P.T.O.
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Q5) a) Write short notes on the following. [10]

i) Fuzzification interface.

ii) Knowledge base in fuzzy logic controller.

b) Differentiate fuzzy set from classical set and name the properties of
classical (crisp) sets. [6]

OR

Q6) a) Compare different defuzzification methods. [10]

b) State two assumptions in fuzzy control system design. [6]

Q7) Using your own intuition, develop fuzzy membership functions on the real
line for the  fuzzy number “approximately 2 to approximately 8”, using the
following  function shapes . [18]

a) Symmetric triangles

b) Trapezoids.

c) Gaussian functions.

OR

Q8) Write short notes on : [18]

a) Capital

b) Budget, objectives and types

c) Balance sheet

Q9) Design a fuzzy control system for a break system of a car. [16]

OR

Q10)Design and develop a pressure process control by FLC model. Formulate
necessary membership functions and required fuzzy rules for the application.

[16]
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Total No. of Questions : 10]

[5561]-224
B.E. (Instrumentation & Control Engineering)

AUTOMOBILE INSTRUMENTATION
 (2012 Course) (Elective-IV) (Semester-II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat circuit diagrams should be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3812 [Total No. of Pages : 2

SEAT No. :

Q1) Write short notes on : [10]

a) Automotive on board diagnostic system.

b) Electronic spark timing and control.

OR

Q2) Elaborate on principle and construction of lead acid battery. [10]

Q3) Explain injector and its construction and principle of operation? [10]

OR

Q4) Explain the principle and construction of starter motor. [10]

Q5) a) Which vehicle speed sensors are used? What is detonation sensor and
explain? [8]

b) Explain throttle position sensor with respect or automobile. [8]

OR

P.T.O.
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Q6) a) Explain sensors used for exhaust oxygen level in automobile
instrumentation. [8]

b) Explain the working of Stepper Motor with neat diagram. [8]

Q7) Explain the following with respect to automobile: [18]

a) Third brush regulation

b) Head light and side light system

c) Compensated voltage regulator

OR

Q8) a) Write Short note on wiper system & trafficator. [9]

b) Write short note on insulated & earth return system. [9]

Q9) a) Explain the electronic system for activating air bags in automobile. [8]

b) Explain the importance of ventilation system & measures used for proper
ventilation. [8]

OR

Q10)Describe briefly. [16]

a) Bharat & Euro norms.

b) Tyre pressure control system.





Q1) a) What is dynamic power dissipation? State equations of static and dynamic
power. [8]

b) Draw the CMOS digital design of nand gate. [6]

c) Explain in brief about attributes in VHDL [6]

OR

Q2) a) Draw Logic Symbol, truth table and logic gate circuit and write a HDL
code for 3:8 decoder using behavior modeling style by using if statement.

[6]

b) Explain the features of CPLD and FPGA. [6]

c) Describe Noise Margin, Power Delay Product, Energy dissipation, channel
modulation. [8]

Q3) a) Classify memories with respect to their programming technologies. Draw
the architecture of SRAM with its schematics full peripherals. [8]

b) Explain with neat diagram 3T-DRAM and its working and also explain
sense amplifier with it. [8]

OR

Total No. of Questions : 8]

[Total No. of Pages : 2

[5561]-225
B.E. (Electronics)

VLSI Design
(2012 Pattern) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates :

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q. 6, Q. 7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicates full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

P5106

SEAT No. :

P.T.O.
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Q4) a) Describe in detail timing diagrams with its working for read and write
cycle for a SRAM. [8]

b) Explain memory organization in details. [8]

Q5) a) What is floor planning? List the challenges for floor planning. [8]

b) What are the different types of routing available in VLSI Design with
examples?. [9]

OR

Q6) a) What do you mean by Placement of component in VLSI. Explain different
types of routing in brief. [8]

b) Explain Global routing in detail and also write Maze Algorithm for it.[9]

Q7) a) What is fault testability? What are the different types of faults give
examples of each. [8]

b) Explain in brief about clock and power optimization used in routing.[9]

OR

Q8) a) Explain in detail TAP controller with its signals and also write its flowchart.
[8]

b) What do you understand by Built in self test. Explain the term LFSR.[5]

c) What is JTAG? Explain in brief with neat diagram. [4]





Total No. of Questions : 8]

[5561]-226
B.E. (Electronics)

ELECTRONICS SYSTEM DESIGN
(Semester - I) (2012 Course) (404202) (End Semester)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer the questions Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of Electronic calculator is allowed.
5) Assume suitable data, if necessary.

P3813 [Total No. of Pages : 2

SEAT No. :

Q1) a) Discuss in detail the different stages of an electronic product development.
Explain the implications of skipping a particular stage in development.

[8]

b) Give the difference between reliability and quality. [6]

c) Design and explain Interfacing of LCD and LED with microcontroller.
[6]

OR

Q2) a) Explain electrical, mechanical and environmental specifications of
electronic product with example. [8]

b) What are the specifications of DAC? Explain resolution with example.
[6]

c) Explain different types of busses and protocols used in high speed
electronics product. [6]

Q3) a) Write a note on debugging tools and techniques for software design.[8]

b) List the features of ICE and IDE Simulators. [8]

OR

Q4) a) With the help of suitable example explain in detail how waterfall model is
used for software development. [8]

b) Write a short notes on assembler and cross compilers. [8]

P.T.O.
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Q5) a) What are the different PCB Design issues for high speed integrated
circuits. Explain in detail. [10]

b) Explain the importance of shielding and grounding. [8]

OR

Q6) a) What is the signal integrity? Justify the significance of SI. How can it be
ensure in high speed circuits? [10]

b) List different EMI/EMC standards. Explain its importance. [8]

Q7) a) Explain how debugging of electronics circuit is carried out by logic
analyzer. [8]

b) Explain with suitable example of vibration testing. [8]

OR

Q8) a) Explain fault finding stages in analog and digital circuits. [8]

b) Carried out DC analysis of any circuit, comment on the stability. [8]





Total No. of Questions : 12]

[Total No. of Pages : 2

[5561]-228
B.E. (Electronics Engineering)

Image Processing and Machine Vision
(2012 Pattern) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q1O, Q11 or Q12.

2) Figures to the right indicate full marks.

3) Assume suitable data, wherever necessary.

P4770

Q1) a) Define mean, standard deviation, variance, SNR. [4]

b) Explain image sampling and quantization. [3]

OR

Q2) a) With reference to relation between pixels explain. [4]

i) 4 connectivity

ii) 8 connectivity

b) Explain any three components of image processing system. [3]

Q3) a) Explain Scaling, rotation and translation operation of an image. [3]

b) Explain spatial filtering. [4]

OR

Q4) a) Explain RGB image models. [3]

b) What is histogram? Explain process of histogram equalization. [4]

Q5) a) Explain DCT transform used in image processing. [3]

b) Write short note on KL transform. [3]

OR

SEAT No. :

P.T.O.
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Q6) a) Explain FFT used in image processing. [3]

b) Write short on Wavelet Transform. [3]

Q7) a) Explain any one method of edge detection in detail. [8]

b) Write short on region based segmentation. [8]

OR

Q8) a) Explain Hough transform in detail. [8]

b) Explain method of point and line detection. [8]

Q9) a) Explain image compensation technique used in JPEG file format. [10]

b) With the help of example explain use of Huffman coding for image
compression. [8]

OR

Q10) a) Explain image compression technique used in MPEG file format. [10]

b) With the help of diagram explain loss less predictive coding. [8]

Q11) a) Explain the model of image restoration process. [8]

b) Explain application of image processing for character recognition. [8]

OR

Q12) a) Explain application of image processing for finger print recognition. [8]

b) Write short note on Medical Imaging. [8]





Total No. of Questions : 10]

[5561]-229
B.E. (Electronics Engineering)

EMBEDDED SYSTEM & RTOS
(2012 Pattern) (Semester -I) (Elective-I) (404204B)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8 and Q9 or Q10.
2) Figures to the right side indicates full marks.
3) Assume suitable data, if necessary.

P3815 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain hardware and software required for Automatic Cruise Control
System. [6]

b) What is TCBs? Explain in details a Task Control Block. [4]

OR

Q2) a) Explain task management functions used in Cos-II. [6]

b) Explain different processor technology used in embedded system. [4]

Q3) a) With the help of neat diagram explain the different states of the task.
[6]

b) Explain Cos-II initialization. Explain functions used for initialization
and starting of Cos-II. [4]

OR

Q4) a) With the help of neat diagram explain the different stages of ‘V’ model.
[6]

b) Explain any four functions for time management in Cos-II. [4]

P.T.O.
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Q5) a) What is Mutex? Explain the difference between Mutex and Semaphore.
Explain how priority inversion problem is solved by Mutex. [8]

b) Explain the flag management in Cos-II. [8]

OR

Q6) a) Explain the following functions of Cos-II. [8]
i) OS Sem Create (   ) iii) OS Mutex Pend (  )
ii) OS Sem Post (   ) iv) OS Mutex Del (  )

b) What is mean by Task Synchronization and Resource Synchronization?
Explain the kernel objects of Cos-II for Task Synchronization and
Resource Synchronization. [8]

Q7) a) Explain in detail mailbox in Cos-II.  Explain alternate use of Mailbox.
Also explain alternate use of Mutex. [8]

b) Explain services/functions supported by Message queue in Cos-II.
[8]

OR

Q8) a) Define porting of Cos-II on any microcontroller. Explain development
tools used for porting Cos-II. [8]

b) With the help of Memory Control Block structure explain the memory
management in Cos-II. [8]

Q9) a) Explain tools used to build the kernel in Linux. [6]
b) What is Boot loader? Explain the challenges in Boot loader. [6]
c) Explain the file system in Linux. [6]

OR

Q10)a) Explain process of booting in embedded system by using U-Boot. [6]
b) Explain feature of embedded Linux. Explain open source and GPL in the

embedded Linux. [6]
c) What is Linux kernel configuration? Explain the steps in Linux kernel

configuration. [6]





Total No. of Questions : 08]

[5561]-230
B.E. (Electronics Engineering)

 BIOMEDICAL INSTRUMENTATION
(2012 Pattern) (Elective - I) (404204C)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P3816 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain functioning of heart systerm. [8]

b) Lead I amplitude is 12mm, Lead II = 6mm with sensitivity is 10mm/mV.
Find lead II, aVR, aVL and aVF value. [6]

c) Write short note on nervous system. [6]

OR

Q2) a) Explain Bio Sensors, Action Potential and Resting Potential. [8]

b) Write short note on EMG. [6]

c) Explain various types of EEG electrodes. [6]

Q3) a) What is systolic and diastolic pressure? Explain non-invasive blood
measurement technique. [8]

b) Explain block diagram of Bedside patient Monitor. [8]

OR

Q4) a) Explain electromagnetic blood flow meter. [8]
b) Explain the working of DC defibrillator with circuit diagram and waveform.

[8]

P.T.O.
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Q5) a) What are the advantages of an Autoanalyser? Explain the working of
Autoanalyser with the help of neat sketch. [8]

b) Explain Blood Gas Analyser. [8]

OR

Q6) a) What is pH of blood? Explain electrodes used in blood pH measurement.
[8]

b) What is meant by dialysis? Explain its types? [8]

Q7) a) What is CT scan? Compare MRI & CT scan. [10]

b) Explain implantable telemetry system for blood pressure and Blood flow.
[8]

OR

Q8) a) Gives advantages & disadvantages of LASER in medicine. Explain general
LASER safety guideline. [10]

b) Explain the different elements involved in Biotelemetry circuits. [8]





Total No. of Questions : 8]

[Total No. of Pages : 2

[5561]-231
B.E. (Electronics)

Advanced Measurement Systems
(2012 Pattern) (Semester - I) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume Suitable data, if necessary.

P5134

Q1) a) State and Explain electrical validation and debug with Arbitrary
Waveform Generators. [8]

b) Explain operation and use of logic analyzer. [6]
c) Draw and explain interfacing of graphic LCD display in embedded

system. [6]

OR

Q2) a) State any three Signal Integrity Testing Challenges and discuss the
solutions for the same. [6]

b) State and explain DSO trigger modes. [6]
c) Explain embedded communication using Ethernet. [8]

Q3) a) Discuss the working of VSWR meter. Why it is preferred over other
devices? [8]

b) Draw and explain reaction meter system for measurement of wavelength.
[8]

OR

Q4) a) Explain working of direct reading barraters bridges. [8]
b) Write short note on EMI and EMC measurements. [8]

SEAT No. :
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Q5) a) Explain Lab View based Data acquisition system used for virtual
instrumentation. [8]

b) Explain the application of modulation techniques ASK and PSK in
instrumentation. [8]

OR

Q6) a) Explain test system development using Virtual Instrumentation. [8]
b) With labeled diagram explain distortion analyzer. [8]

Q7) a) State and explain types of ADC techniques used in digital
instrumentation. [10]

b) Draw and explain V to F converter in context of digital instrumentation.
[8]

OR

Q8) Write the short note on following for digital instrumentation : [18]
a) Sample and Hold.
b) Analog multiplexers.
c) Data loggers.





Total No. of Questions : 10]

[5561]-232
B.E. (Electronics)

DSP PROCESSORS
(2012 Pattern) (Semester - I) (Elective-II) (404205A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Use of logarithmic tables, Slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P3817 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the number formats for signals and coefficients used in DSP
system. [6]

b) Explain circular addressing mode used in DSP programming. [4]

OR

Q2) a) Which are the DSP computational building blocks? Briefly explain any
two [6]

b) Explain briefly selection criteria of Fixed and Floating point DSP
processors. [4]

Q3) a) Explain any two On-Chip-Resources available in DSP processors. [6]

b) What is the dynamic range and precision in context with DSP? [4]

OR

Q4) a) What is the Parallelism in DSP architecture ? Explain it.  [6]

b) Compare between TMS320C54XX and TMS320C67XX DSP processor.
[4]

Q5) a) What is digital filtering? Explain implementation of IIR filter using suitable
diagram. [8]

b) Explain the Q-notations used in DSP algorithm implementation with
suitable example? Also state its significance. [9]

OR

P.T.O.
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Q6) a) Explain the following with respect to DSP:

1) PID controller

2) Adaptive filter [8]

b) What is need of multirate digital signal processing? Explain interpolation
process properly. When it is to be used? [9]

Q7) a) Explain the following in context with FFT algorithm:

i) Need of zero padding

ii) Overflow and Scaling

iii) Bit reversed addressing [8]

b) Explain the implementation 8 point DIT FFT algorithm using butterfly
structure and State number of arithmetical computation involved in it.[9]

OR

Q8) a) What is difference between DTFS and DTFT? Explain the computation
of Signal spectrum using fourier transform. How will you increase the
resolution of the spectrum? [8]

b) Explain the implementation 4 point DIT FFT algorithm using signal flow
graph and number of arithmetical computation involved . Also explain
the bit reversed index generation required in FFT implementation. [9]

Q9) a) What is DMA? Explain its operation with suitable diagram. [8]

b) Compare between the Hardware interrupt and Software Interrupt? [8]

OR

Q10)a) What is the role of CODEC in DSP. Explain McBSP in context with
DSP processor? [8]

b) Write a short note on following in context with DSP devices:

1) Memory space organization

2) Parallel I/O interface [8]





Total No. of Questions : 10]

[5561]-233
B.E. (Electronics Engg.)

ROBOTICS AND AUTOMATION
(2012 Pattern) (404205B) (Elective - II) (Semester - I)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8., Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to right indicate full marks.
4) Assume Suitable data if necessary.

P3818 [Total No. of Pages : 2
SEAT No. :

Q1) a) What are the various components in robot drive system hydraulic/
pneumatic system? [5]

b) What are CNC machines? Explain NC machines in detail along with its
applications. [5]

OR

Q2) a) List specification of robot? Explain any two in detail? [5]

b) Explain the terms [5]
i) Cylindrical Co-ordinate system.
ii) Cartesian Co-ordinate system.

Q3) a) What is SCARA robot? Explain the application in which it is suitable.
[5]

b) What are the three different types of grippers. Explain any one in detail.
[5]

OR

Q4) a) Explain the terms. [5]
i) Degree of freedom.
ii) Workspace
iii) Kinematics

P.T.O.
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b) Which are the different actuators are used in robotics system? What is
function of actuators? Explain working principle of any one actuator
with suitable diagram. [5]

Q5) a) What is D-H convention? What are the dynamics considerations in robotic
application? [8]

b) Explain the homogeneous transformation matrics. [8]
OR

Q6) a) What is kinematics? Define forward and inverse kinematics? Explain
difference between both the terms with the help of suitable example. [8]

b) Sketch the neat joint & link diagram and define the terms.
i) Joint angle
ii) Joint distance
iii) Link length
Name the variable parameters for the revolute and prismatic joints.  [8]

Q7) a) Explain the cubic polynomial linear segments with parabolic blending.
[8]

b) What is Jacobian control? Elaborate Jacobian in terms of D-H matrices.
[8]

OR

Q8) a) What are the dynamics system of interacting rigid bodies? [8]
b) What do you mean by trajectory planning? Explain the types of motions

used in it. [8]

Q9) a) Write a note on direction control of X4 - Flyer. [6]
b) Explain the role of neural controllen in robotics applications. [6]
c) Describe vision based object tracking robot. [6]

OR

Q10)a) Draw and explain basic architecture of Fuzzy logic controller. [6]
b) Discuss advanced strategies for control of aerial vehicles. [6]
c) Draw the block diagram of Fuzzy controller & explain. [6]
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Q1) a) State the advantages & disadvantages of electromagnetic soil
measurement techniques. Draw a schematic of soil nutrient measurement
system. [8]

b) Explain architecture of virtual instrumentation with respect any one
agricultural application. [8]

c) What problems are being faced in Indian Agriculture after green
revolution? [4]

OR

Q2) a) What are the different types of temperature measurement techniques?
Identify & explain any two applications of temperature measurement in
the field of agriculture. [8]

b) What is wireless system network technology and how is it useful in
Agriculture field. [8]

c) What are the limitations for growth of agricultural productivity in India?
[4]

Q3) a) Define remote sensing. State the types and process of remote sensing.
[6]

b) Make use of flowchart to explain crop yield prediction. [6]

c) Discuss the scope of Remote Sensing in agriculture field. [4]

OR
P.T.O.
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Q4) a) Elaborate the issues & conditions being faced by farmers while adopting
precision farming. [6]

b) What do you mean by precision Agriculture? Discuss status of precision
agriculture in India. [6]

c) What is precision farming and what are its perceived benefits? [4]

Q5) a) Draw & explain flow chart of drip irrigation instrumentation. [6]

b) List out methods of Grain moisture measurement & explain direct method
of moisture measurement. [6]

c) What are the challenges of precision Spraying? [4]

OR

Q6) a) Compare weed activated & site specific spraying techniques. [6]
b) Discuss various aspects of crop protection & benefits of monitored

spraying. [6]
c) What are most critical situations when farmers need to be alerted for

safety precautions? [4]

Q7) a) Discuss in brief Electronic governance. Make a list of Governance
products  & services. [6]

b) Suggest & explain most suitable type of greenhouse for monitoring plant
health in winter season. [6]

c) Discuss the need of Crop Preservation & storage. [6]

OR

Q8) a) Draw & explain ventilation & cooling of greenhouse environment. [6]
b) Enlist various service categories for better management and implementation

of services to the needy farmers across the country. [6]

c) Discuss various commodities & parts of plants need to be preseved.
Also explain drying process for crop preservation. [6]
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Q1) a) Explain with neat diagram, a micro cell zone concept to improve coverage
and capacity in cellular systems. [6]

b) Derive an expression for the received signal using Two-ray ground
reflection model. [8]

c) Explain the significance of RAKE receiver in CDMA and describe its
working operation. [6]

OR

Q2) a) Describe the significance of Interference and system capacity in mobile
communication. [6]

b) Classify types of small scale fading based on doppler spread. Explain
each one in brief. [6]

c) With neat diagram, explain the working operation of predictive decision
feedback equaliser. [8]

 Q3) a) Compare block and convolutional codes. Derive relation and explain the
significance of Shannon’s channel capacity to channel coding. [8]

b) Explain with neat diagram, the working principle of frequency domain
coders for speech. [8]

OR

Q4) a) Compare TDMA and CDMA multiple access techniques for wireless
communication. [8]

b) Describe in brief with neat block diagram the working operation of USDC
speech encoder and decoder. [8]

P.T.O.



2[5561]-235

Q5) a) Explain two routing services provided by networks: [8]

1) Connection  - oriented services

2) Connectionless services

b) Explain in detail, the block diagram of an Integrated Services Digital
Network. [8]

OR

Q6) a) Draw functional diagram of message transfer part and explain its
significance in SS7 protocol architecture. [8]

b) Compare packet Vs circuit switching for personal communication
networks. [8]

Q7) a) Explain with neat block diagram, GSM system architecture and various
interfaces used in GSM. [10]

b) Describe and compare full rate and half rate traffic channels. [8]

OR

Q8) a) Explain with neat diagram, forward CDMA channel modulation process.

[6]

b) Describe Reverse IS-95 channel modulation process for a single user
with neat diagram. [6]

c) What is the significance of Randomization of power control bit positions
in a IS-95 forward traffic channel. [6]
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Q1) a) Explain Selective Repeat ARQ used for noisy channel. [6]

b) Explain and correlate any four connecting devices with OSI reference
model. [4]

OR

Q2) a) Explain Network software design issues for layers. [6]

b) Explain basic services set and expanded service set in WLAN. [4]

Q3) a) What is backbone network? What are its types? Explain with necessary
diagram. [6]

b) Write a short note on Gigabit Ethernet. [4]

OR

Q4) a) What is DSL technology? Explain its types in detail. [6]

b) Draw and Explain transition state diagram used in PPP protocol. [4]

Q5) a) Draw and explain the header format for IPV6. [6]

b) Write short note on [6]

(i) ARP

(i) RARP

c) Explain Unicast and Multicast routing? Give one application of
Multicasting. [6]

OR

P.T.O.
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Q6) a) Compare IPv4 and IPv6. [6]

b) Write short note on DHCP. [6]

c) Expalin UDP in detail. [6]

Q7) a) What are the services provided by Application layer? Expalin in brief.[6]

b) Write short note on WWW and Internet. [6]

c) State advantages and disadvantages of HTML. [4]

OR

Q8) a) What is the purpose of FTP? What are the three FTP transmission modes?
Explain. [6]

b) How does electronic mail system work? What is the role of SMTP and
POP-3 server in email system? [6]

c) Expalin DNS in internet. [4]

Q9) a) Explain the RSA algorithm along with Example. [6]

b) With an appropriate example, Explain the public key algorithm. [6]

c) Expalin the substitution cipher with its advantages and disadvantages.[4]

OR

Q10)a) Compare symmetric and asymmetric cipher. [6]

b) Write a note on UTP cabling for PC to PC Communication. [6]

c) State and Expalin security attacks. [4]





Total No. of Questions : 10]

[5561]-237
B.E. (Electronics)

PROCESS AUTOMATION
(2012 Pattern) (Semester - II) (404210)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.

P3822 [Total No. of Pages : 2

SEAT No. :

Q1) a) Describe process control block diagram with suitable example. [4]

b) State the equation  for PID controller. How you would realize PID
controller using Operational Amplifier. [6]

OR

Q2) a) A proportional derivative controller has a 0.4 to 2.0 V input measurement
range, a 0 to 5V output, Kp = 5% and Kd = 0.08% per (%/min). The
period of the fastest expected signal change is 1.5sec. Implement this
controller with an op-amp circuit. [6]

b) Compare different types of control valve. [4]

Q3) a) Explain with suitable example following process characteristics: [6]

i) Process equation

ii) Process load

iii) Self regulation

b) Explain with neat diagram working principle of spring diaphragm actuator.
[4]

OR

Q4) a) An equal percentage valve has a maximum flow of 100 cm3/s and a
minimum of 4 cm3/s. If the full travel is 3 cm, find the flow at a 2 cm
opening. [6]

b) Explain concept of inferential control. [4]

P.T.O.



2[5561]-237

Q5) a) With the help of neat block diagram explain PLC architecture. [6]

b) Explain the PLC operating cycle. [5]

c) Explain current source and current sink configuration of output channel.
[5]

OR

Q6) a) What are the various selection criteria of PLC? Explain them. [6]

b) How is PLC advantageous over the relay system. [5]

c) Explain the importance of latching done  in PLC with an example. [5]

Q7) a) Explain with neat diagram instrumentation scheme for Heat exchanger.

[8]

b) Explain instrumentation scheme for a multiple effect evaporator. [8]

OR

Q8) a) Write a short note on Fuzzy Logic Control. [8]

b) Explain Linear Quadratic Gaussian control. [8]

Q9) a) Enlist different types of recorders? Explain in detail any one type of
recorder used in process instrumentation. [9]

b) Draw the block diagram of SCADA and explain the function of each
block. State applications of SCADA. [9]

OR

Q10)Write short note on

a) Virtual Instrumentation [6]

b) Distributed control system [6]

c) Direct Digital Control [6]





Q1) a) Explain speech production process with the help of neat diagram. [8]

b) Describe LTI model for speech production. Write assumptions clearly. [8]

c) What is formant? Explain any one formant estimation method with neat
diagram. [6]

OR

Q2) a) With the help of block diagram explain homomorphic speech
processing? [8]

b) Explain the terms by giving appropriate examples : [6]
i) Vowels

ii) Diphthongs

iii) Nasals

c) Compare Uniform and Non uniform speech quantizer techniques. [6]

Q3) a) What is LPC? Explain autocorrelation method to compute LPC
coefficients. [8]

b) State applications of LPC confidents in speech analysis. [8]

OR

Q4) a) Explain covariance method for estimation of LPC coefficients. [8]

b) Explain formant analysis LPC vocoders. [8]
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Q5) a) What is speech enhancement? Explain the spectral subtraction method
of speech enhancement technique in detail. [8]

b) With the help of neat diagram adaptive echo cancellation. [8]

OR

Q6) a) What is speech enhancement? Explain any one method in detail. [8]

b) State and explain any two applications of speech enhancement methods.
[8]

Q7) a) Compare speaker recognition and speech recognition techniques. [8]

b) Explain GMM method for template matching. [10]

OR

Q8) a) What is MFCC? Explain the procedure to compute MFCC and delta
MFCC features. [8]

b) Explain DTW method for template matching. [10]
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Q1) a) Draw and explain PAL encoder in detail? [7]

b) What is vertical and horizontal resolution & derive expression for
maximum video bandwidth. [7]

c) What is Composite Video Signal? Explain all its parts. [6]

OR

Q2) a) Discuss composite and component video encoding in brief. [7]

b) What are the advantages of interlaced scanning? Why progressive
scanning is preferred in HDTV? [7]

c) Differentiate between digital & analog TV. [6]

Q3) a) Discuss the objectives of H.264. Draw and discuss block schematic of
H.264. [8]

b) Explain the following: [8]

i) 3D TV ii) Perspective of TV white spaces

OR

Q4) a) Write short note on: [8]

i) Camcorders ii) Webcam

b) Discuss in brief IPTV and Wi-Fi TV. [8]

P.T.O.



2[5561]-239

Q5) a) Explain the concept of reverberation with suitable diagram. Write the
equation for reverberation time. [8]

b) What are the acoustic requirements of auditorium? [6]

c) Explain characteristics of microphone (Any four). [4]

OR

Q6) a) Draw and explain block schematic of Public Address system. Discuss
its need. [8]

b) What is audio masking? Explain the different types of masking with neat
diagrams. [6]

c) What are the special types of microphones? [4]

Q7) a) Compare CD, DVD and Blu Ray DVD on the basis of: [8]

• Wavelength of LASER

• Storage capacity

• Variants and formats of these discs

• Application

b) Explain MP3 audio compression format. [4]

c) State advantages and disadvantages of optical recording techniques.[4]

OR

Q8) a) Draw and explain the block diagram of a CD player. Write important
specifications of CD. [8]

b) Explain in detail Dolby sound system and also state its advantages. [8]





Q1) a) Explain block diagram of optical fiber communication system. [10]
b) Explain following type of fibers with their characteristics. [6]

i) Single mode step index fiber

ii) Multimode step index fiber
iii) Multimode graded index fiber

c) Define  [4]
i) Critical angle

ii) Numerical Aperature
OR

Q2) a) What is LASER? Explain the working of LASER. Compare LED with
LASER.  [10]

b) Explain the application of Fiber Bragg gratings for multiplexing and
demultiplexing function. [6]

c) Explain characteristics of Quantum efficiency and Response time in photo
detectors. [4]

Q3) a) Explain following parameters of directional coupler. [10]
i) Coupling factor

ii) Directivity
iii) Isolation
iv) Insertion loss

b) Explain two application of circulator. [8]

OR
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Q4) a) State and explain the properties of Scattering matrix. [6]

b) Explain the construction and working of isolator based on Faraday’s
rotation principle. [8]

c) Explain dominant mode and cut off frequency with respect to guide.[4]

Q5) a) Explain power frequency limitation of microwave BJT. [8]

b) Explain with neat diagram construction and working of MESFET. [8]

OR

Q6) a) Explain the construction and working of Travelling Wave Tube in detail.[8]

b) What is varactor diode? Give its construction, working, principle and
explain one application. [8]

Q7) a) What is PIN diode? Give its construction, working, principle and explain
one application. [8]

b) With neat diagram explain Tunnel diode. [8]

OR

Q8) a) With neat diagram explain TRAPATT diode. [8]

b) With neat diagram explain Gunn diode. [8]
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Q1) a) Draw and explain nonlinear model of neuron. [6]

b) Explain the architecture and training algorithm of Self Organizing Feature
Map (SOFM). [6]

c) Define Fuzzy Set and Fuzzy Logic. What are the properties of Fuzzy
Set? [8]

OR

Q2) a) Discuss various learning rules. [6]

b) Explain cover’s theorem. Describe the mapping function like Gaussian
and multiquadratic. [6]

c) Discuss following fuzzy membership functions. [8]

i) Core ii) Boundary

iii) Support iv) Height

Q3) a) Implement a simple two input single output FIS using Mamdani model.[8]

b) Discuss in detail the process of fuzzification. What are the various
methods of fuzzification? Explain any one method in detail. [8]

OR
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Q4) a) What is defuzzification? Explain any two methods of defuzzification.[8]

b) Explain Sugeno fuzzy model of FIS with example. [8]

Q5) a) Discuss the application of FLC in air craft landing control problem in
detail. [10]

b) Compare fuzzy logic controller with traditional PID controller. [8]

OR

Q6) a) Explain the architecture of Fuzzy Logic Control. [10]

b) What are the assumptions in fuzzy control system design? [8]

Q7) a) Explain in detail ANFIS with architecture. [8]

b) Discuss in detail two pass learning in ANFIS. [8]

OR

Q8) a) Explain hybrid learning algorithm employed in ANFIS. [8]

b) What are the advantages and limitations of ANFIS? [8]
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Q1) a) Draw the ECG waveform with timing and explain the Pan Tompkins
algorithm for QRS detection. [8]

b) Explain the characteristic of Nerve-cell and synapses. [10]

OR

Q2) a) Draw the block diagram of Biomedical Instrumentation system. Explain
its working  with necessary waveform.  [10]

b) Draw the Einthoven’s triangle and give its significance. [8]

Q3) a) Draw the piping diagram related to heart structure. Give the function of
different parts of heart. [8]

b) Explain the EEG rhythms with waveforms. [8]

OR

Q4) a) Draw and explain the lead configuration to measure ECG. [8]
b) Explain the concept of reflex action and Reflectors. [8]

Q5) a) State the ECG signal parameter and explain any one method of Estimation.
[8]

b) Name the different types of noise in Biomedical Instruments. How to
reduce it. [8]

OR
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Q6) a) Draw the circuit diagram of Instrumentation amplifier used in medical
Instruments. Give 4 specification of the amplifier drawn by you. [8]

b) Give the design steps for filters used in Biomedical field. [8]

Q7) a) Give the difference between stationary and Non-Stationary Bio-signals.
[6]

b) Explain  the concept of removal of periodic events using adaptive
cancellation. [8]

c) Draw explain the function of Band-pass and Band-stop filter used in
Biomedical field. [6]

OR

Q8) Write short note on [20]
a) Sampling Theory
b) FIR and IIR filters
c) Use of fourier Transform in EEG signal analysis
d) QRS detection method
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Q1) a) Enlist the tools for measurement of nanostructures, Explain one of them.[6]

b) Classify carbon nanotube and write four applications of carbon nano
tube. [7]

c) Write applications of nano technology in sensors and optics. [7]

OR

Q2) a) Explain the scanning probe instrument :  [6]

b) Write a short note on [7]

i) Carbon molecules

ii) Clusters

c) What is nano technology? Explain its applications in Electronics. [7]

Q3) a) Discuss scaling properties/Issues in MEMS in detail. [9]

b) What is lithography? Explain it in detail. [9]

OR

Q4) a) Explain concept of MEMS in detail. [9]

b) Discuss in detail about deposition and film stress in micromachining
processes. [9]

P.T.O.
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Q5) a) Explain Gallium arsenide and polymers as a material for MEMS in detail.
[8]

b) Explain in detail sliding mode control of MEMS. [8]

OR

Q6) a) Explain Analog control of MEMS in detail. [8]

b) Explain in detail silicon and silicon compound used as a material for
MEMS. [8]

Q7) a) What is the working principle of gyro? Write various applications of it.
[8]

b) What are the aspects, which should be considered for successful design
of accelerometer. [8]

OR

Q8) Write short note on [16]

a) Molecular Based Biosensors.

b) MEMS microphones.

c) Actuators.

d) Pressure Sensors.





Q1) a) Explain compilation techniques required for SoC design. [7]

b) Write a VHDL code for 2 bit RTL transfer serially (Serial In Serial Out).[7]

c) Explain clock domain crossing for crosstalk effect occurring in real time
application of wireless communication. [6]

OR

Q2) a) What are advantages of SOC design over VLSI Design? [7]

b) State different abstraction levels in VLSI design and explain RTL
abstraction level with example. [7]

c) Explain how clocking parameters will affect SoC design. [6]

Q3) a) Discuss different types of Deposition processes and explain any one in
detail. [8]

b) Discuss principles for accurate MEMS design. [9]

OR

Q4) a) Explain Lithography mechanism and its different processes in detail.[8]

b) Describe exotic processes in MEMS Design. [9]

Q5) a) Explain testability of ASIC micromachining process. [8]

b) Explain the lithography method for FPGA design. [9]
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OR

Q6) a) Elaborate various testing parameters for FPGA peripherals. [8]

b) Discuss the importance of ASIC over  FPGA with suitable example.[9]

Q7) a) Draw and explain the block diagram of Hardware software Co-design.[8]

b) Explain Memory Packaging for SOC. [8]

OR

Q8) a) Give various design techniques of Integrated Circuits. [8]

b) Explain Micro-System Packaging in detail. [8]
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Q1) a) Explain the functions of Mechatronics system. [6]

b) Explain various characteristics of measurement system. [6]

c) List the phases in Mechatronic design process. Explain with neat diagram.
[8]

OR

Q2) a) What are the key elements of Mechatronics system.  [6]

b) What do you mean by self optimization. Discuss in brief. [6]

c) Explain V-model of designing of self operating systems. [8]

Q3) a) Write a short note on following. [10]

i) Unbalanced versus balanced transmission.

ii) Point to Point versus Multipoint communication systems.

b) Explain in detail X-ray based fabrication of MEMS. [6]

OR

Q4) a) Explain general purpose IEEE 488 interface bus. [8]

b) Explain design of a mobile robot with neat diagram. [8]
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Q5) a) Explain in detail TIA/EIA serial interface standards. [6]

b) Write a short note UART with neat diagram. [5]

c) Differentiate on-line and off-line analyzing. [5]

OR

Q6) a) Explain in detail functional requirement of data logger. [6]

b) What are the hardware options available in data logging systems. [5]

c) What are the software options available in data logging systems. [5]

Q7) a) Explain case study of any one application of data logging system in
mechatronics. [6]

b) What are mechanical properties of MEMS. [6]

c) Explain in details LIGA process of MEMS. [6]

OR

Q8) Write short notes on following (any three) [18]

a) Inertial Sensors.

b) Micro machine pressure sensors.

c) Surface micro machine devices.

d) Micro scale vacuum pumps.

e) Micro channel heat sink.
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Q1) a) Explain the behavioral, data flow, structural VHDL modeling techniques
with example. What are the relevant advantages of each? [8]

b) Draw and explain the block diagram CPLD architecture. [6]

c) Explain power distribution and power optimization techniques. [6]

OR

Q2) a) Draw the state diagram of lift controller for two floors. Write optimum
VHDL code for it. [8]

b) Explain the following terms. [6]

i) CLB

ii) UCF

iii) GRM

iv) EDIF

c) What are the wires parasitic? How it effect the performance in the VLSI
chip Design? [6]

Q3) a) Explain in detail static and Dynamic power dissipation. [8]

b) With the help of mathematical analysis & suitable schematic, explain DC
transfer Characteristics of CMOS Inverter. [10]

OR

P.T.O.
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Q4) a) Design CMOS logic for Y = AB+CDEFG+H. [10]

b) Explain the following terms: [8]

i) Body effect

ii) Hot Electron effect

iii) Velocity saturation

iv) Power delay product

Q5) a) Compare push-pull, current source & active load inverters with respect
to voltage gain, voltage range, output resistance & bandwidth in detail.[8]

b) With the help of suitable schematic, explain cascode amplifier. What are
its merits? Give the expressions for voltage gain and output resistance.[8]

OR

Q6) a) Draw schematic diagram and I-V characteristics, explain current sink
and current source. [8]

b) Draw common drain amplifier. Compare with common source &
common gate amplifiers with respect to gain, output resistance &
bandwidth. [8]

Q7) a) Draw and explain JTAG in detail. [8]

b) Explain in detail boundary scan technique. [8]

OR

Q8) a) Explain: [8]

i) Partial scan and full scan
ii) Stuck at ‘1’ and ‘0’ faults

b) Write short note on BIST. [8]
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COMPUTER NETWORKS
(2012 Pattern) (Semester - I) (404182)
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3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.
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SEAT No. :

Q1) a) Draw TCP/IP protocol suite. List with example addresses present at
every layer. [6]

b) Compare circuit switching and packet switching network. [4]

OR

Q2) a) Draw the HDLC frame format. Write function of each field. [6]

b) Explain the fast Ethernet networks. [4]

Q3) a) What is IEEE 802.11? Explain wireless LAN in brief. [6]

b) Compare Bluetooth with Zigbee? [4]

OR

Q4) a) Write short notes on : [6]

i) Gateway.

ii) Hub.

iii) Routers.

b) What is VLAN? How it is work? [4]

P.T.O.
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Q5) a) List the various protocols giving their significance at network layer. [9]

b) Explain the various classes of IP addressing with their respective ranges.
Also list the range of private IP addresses. [8]

OR

Q6) a) Give the classification of commonly used Unicast Routing protocols
and explain Distance Vector Routing protocol with an appropriate
example. [9]

b) With the help of diagram explain IPv4 header format in detail. [8]

Q7) a) What are the duties of transport layer? List the services provided by
transport layer to upper layers. [8]

b) Explain connection establishment and connection releasing with respect
to transport layer. [5]

c) What is socket address? Explain. [4]

OR

Q8) a) Draw the TCP header, Explain the function of each field. [8]

b) Explain QoS at transport layer, Also write about transport layer service
primitives. [9]

Q9) a) Explain : FTP and Telnet protocols. [6]

b) What is DNS? Explain the components of DNS system. [6]

c) What is URL and what are its component. [4]

OR

Q10)a) What are the main responsibilities of Application layer? Explain in brief.
[6]

b) Explain the RSA algorithm. [6]

c) Write short note on electronic mail system. [4]
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[5561]-252
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DIGITAL IMAGE PROCESSING
(2012 Course) (Elective-I)  (Semester - I) (404184A)
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Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Use of electronic pocket calculator is allowed.

P3831 [Total No. of Pages : 3

SEAT No. :

Q1) a) Explain spatial and gray level resolution in image processing. [3]

b) What is the significance of Hue, saturation and Intensity in HSI color
model? [3]

OR

Q2) a) Explain Euclidean, city block and chess board distance metrics with
formula. [3]

b) Explain image Histogram ? State its applications. [3]

 Q3) a) Explain image restoration using inverse filtering. [4]

b) Compare image enhancement in spatial domain and frequency domain.[3]

OR

Q4) a) Explain image enhancement in frequency domain using block schematic.

[3]

b) Perform histogram equalization of an image. [4]

4 4 4 4 4

3 5 34 4
I = 3 5 5 5 3

3 5 34 4

4 4 4 4 4
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Q5) a) Determine DCT coefficient of 2×2 image given below.

Image = 
25 12

20 02

 
 
 

[4]

b) Define Redundancy, compression ratio and relative redundancy. [3]

OR

Q6) a) Explain Wavelet based image compression technique. [4]

b) Explain how bit plane coding is used in image compression. [3]

Q7) a) What is the difference between first order and second order derivative in

edge detection? Explain LoG and Canny edge detection in detail. [9]

b) Define morphology. Explain Hit-Miss transform in morphological image

processing. [9]

OR

Q8) a) Explain following with proper mask. [9]

i) Point Detection

ii) Line Detection

iii) Edge Detection

b) Explain Region Splitting and Region Merging method in region based

segmentation. In which situation, split and merge technique is used?

Explain. [9]
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Q9) a) What is the significance of statistical moments? Explain first order and

second order moments in detail. [8]

b) Explain 4-chain code and 8 chain code in detail. Also find the shape
number and order of the given boundary using & chain code. [8]

OR

Q10)a) Explain Fourier Descriptor in detail. [8]

b) Explain the signature and polygon approximation for boundary
description. [8]

Q11)a) What are the different types of classification algorithms? Explain any
one in detail. [8]

b) Write a short note on any one medical application using image processing.

[8]

OR

Q12)a) Explain with block diagram content based image retrieval in image
processing. [8]

b) What are pattern and pattern classes? How to represent pattern classes.[8]
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1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q. 10
2) Figures to the right side indicate full marks.
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Q1) a) Define Embedded system. Explain characteristic of Embedded system.
[5]

b) Explain Embedded development life cycle stages. [5]

OR

Q2) a) With example explain how design metrics are depend on each other. [5]

b) Why mutual exclusion is necessary while using shared resources. [5]

Q3) a) Compare foreground / Back ground system with RTOS. [5]

b) What is need of semaphore. How do you create counting semaphore.
[5]

OR

Q4) a) Explain various schduling Algorithms in Embedded system. [5]

b) Explain priority inversion problem in RTOS with example. [5]

Q5) a) Compare BIOS & Boot loaded. [8]

b) Explain OSSem Create (  ) and OSSempend (   ) functions. [8]

OR

P.T.O.
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Q6) a) What are storage consideration in case of Embedded linux system. [8]
b) Explain cross development tools for Embedded linux target. Also Explain

profilling & Tracing tools. [8]

Q7) a) What does the root file system and concept. Explain following Linux file
system. [8]
i) ext2
ii) ext3
iii) ext4
iv) JFFS2

b) What is device driver. What is the use of Device driver in Linux system.
Explain different types of device drivers used in Embedded Linux. [8]

OR

Q8) a) Explain features of universal boot loader. Explain steps to configure
U-Boot. [8]

b) Discuss challenges to Kernel debugging. [8]

Q9) a) Explain Automatic chocolate vending machine with its Hardware and
software Requirments. [10]

b) Explain in brief the linux kernel build system. [8]

OR

Q10)a) Explain mobile phone with suitable block diagram and state its Hardware
& Software Requirments. [10]

b) Define software testing. Explain various level of testing. [8]
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Q1) a) Explain intermodulation distortion in SDR. [4]

b) Explain role of channelization and sample rate conversion in SDR. [4]

OR

Q2) a) Explain the various characteristics of RF frontend topologies. [4]

b) Explain with suitable diagram the AGC operating mode. [4]

Q3) Explain the role of interpolation in SDR with diagram. [8]

OR

Q4) a) What is aperture jitter? Derive the formula for maximum input frequency
that can be applied to the input of data converter. [4]

b) State and explain different key parameters to define digital hardware
choices. [4]

Q5) Explain benefits of using multi-stage dessimator or interpolator when large
changes of sampling rate are required. [4]

OR

Q6) Explain digital down-conversion with model diagram. [4]

P.T.O.
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Q7) a) Explain the following term w.r.t. vector channel modeling. [9]

i) Angle-of-Arrival ii) Array calibration

iii) Array Ambiguity.

b) Explain the following terms w.r.t. smart  antenna. [9]
i) Time - Difference - of Arrival ii) Array steering vector.

iii) Array calibration

OR

Q8) a) What is smart antenna? List the benefits and drawbacks of smart antenna.
[9]

b) Explain with near diagram principles of MIMO-OFDM. [9]

Q9) a) What is cognitive radio. How CR is different than SDR. [8]
b) What is software communication architecture explain in detail. [8]

OR

Q10)a) What is fully adaptive array. Explain LMS algorithm for smart antenna
system. [8]

b) Explain four classes of adaptation in SPECTRA programming
environment. [8]

Q11)Write a short note on: [16]
a) CR for public safety.
b) Embedded based PSCR

OR

Q12)a) Explain software communication architecture case study. [8]
b) A case study on GNU Radio. [8]





Total No. of Questions : 8]

[5561]-255
BE (E & TC)
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Q1) a) Explain dynamic braking in detail for DC machines. Compare dynamic
and regenerative braking for dc machines. [6]

b) What is the need of vector control? Briefly explain vector control of
three phase Induction motor. [8]

c) Explain the operation of salient pole synchronous motor drive. [6]

OR

Q2) a) Draw and explain the working of three phase full converter fed separately
excited DC motor drive in continuous armature current mode. [6]

b) What is the difference between VSI and CSI drive? Explain any two
protection circuits for three phase induction motor. [8]

c) With the neat circuit diagram explain working of Switched Reluctance
motor drive. Explain why is it preferred as adjustable speed drive? [6]

Q3) a) With the help of a neat circuit diagram and waveforms explain the
operation of three phase brushless dc motor drive. State the applications
of three phase brushless dc motor drive. [10]

b) Mention various types of stepper motors. Explain the operation of any
one type of stepper motor using diagram. Enlist the applications of
Stepper motors. [8]

OR

P.T.O.
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Q4) Write Short notes on [18]

i) Stepper motor driver circuits

ii) Permanent magnet synchronous motor drive

iii) Servo motor drive

Q5) a) Explain working of a typical solar power system. Explain need and

selection criteria of Solar panel, Battery, charge controller and inverter in

PV system. [8]

b) Explain the fixed speed and variable speed control of wind turbines. [8]

OR

Q6) a) Draw and explain I-V characteristics of a solar photovoltaic panel, mark

MPPT point, explain different methods of MPPT tracking. [8]

b) With the help of neat block diagram explain Stand alone and grid

connected Wind power System. [8]

Q7) a) Enlist different applications of neural network in drives and control.

Explain the operation of Fuzzy logic based Induction motor drive. [8]

b) Explain the operation of neural network based PWM controller. [8]

OR

Q8) a) What is Neuro fuzzy system? Explain Adaptive network based Fuzzy

Interface System. [8]

b) How can we apply Fuzzy logic system in power electronics? Explain

any typical application in detail. [8]
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MULTIRATE AND ADAPTIVE SIGNAL PROCESSING
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Q1) a) Sketch the amplitude spectrum of Harr wavelet function belonging to
subspace W

–2
 and W

2
 . [5]

b) Find out the time variance of Harr scaling function belonging to subspace
V

1
. [5]

c) State and explain Parseval’s theorem with example. [5]

d) Explain non stationary signals. What is the limitation of Fourier Transform
in the analysis of non stationary signals. [5]

OR

Q2) a) Find out the projection of x(t) using Harr scaling function belonging to
subspace V

0
. Sketch the projection and write down the equation of x(t)

using basis of subspace V
0
.

Where x(t) = 2t 0 t 2 

4 2 t 4 

0 elsewhere [10]

b) Derive the equation for an input-output of a down sampler in frequency
domain. Assume down sampling factor of two. [5]

c) Explain polyphase structure for an decimator with suitable example. [5]

Q3) Given     31,6, 3,2,1,0,8,2 Vx n   

Develop complete Wavelet Packet tree till V
0
 and Calculate the coefficients

along with bases. Prove perfect reconstruction using the leaves from 0th

subspace. [18]

OR
P.T.O.
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Q4) a) State which V subspace Y(t) (figure 1) belongs to and why? [4]

b) Decompose the signal into V and W subspaces down the ladder and
also reconstruct it. [7]

c) Establish relationship between V
j
, V

j-1
 and W

j-1
 for given nested subspaces

of L
2
(R). [7]

Figure 1

Q5) a) Compare LMS with RLS. [8]

b) Explain Basic Wiener filter theory with suitable equations. [8]

OR

Q6) a) Explain LMS algorithm with suitable equations and example. [8]

b) How adaptive filters are used in noise cancellation. [8]

Q7) Given     29,6,4,3 Vx n  

Develop Wavelet lifting scheme, using MRA framework decompose the signal
to the 0th subspace. Show perfect reconstruction. Clearly show ‘split’, ‘update’
and ‘predict’ stages and their outputs. Show how the computations take place
in place? [16]

OR

Q8) Show de noising effect on the signal defined in Q3. Clearly show decomposition
and reconstruction stages (after suppressing high frequency coefficients).[16]
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2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Use of Non programmable calculator is permitted.
5) Assume suitable data, if necessary.

P5569

Q1) a) What is techno-commercial feasibility? Establish techno-commercial
feasibility of any one electronic product. [10]

b) What is design specifications? Enlist any four specifications of any one
electronic product. [6]

c) What is good programming practice. [4]

OR

Q2) a) Define ergonomics. Explain various design consideration with respect to
ergonomics. [10]

b) What are the performance and efficiency measures in hardware design.
[6]

c) What is real time software? Explain its significance in product design
with example. [4]

Q3) a) Explain the need of functional partitioning on PCB with diagram. [9]

b) Explain with diagram, the concept of star ground in PCB design. [9]

OR

SEAT No. :

P.T.O.
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Q4) Explain the following terms associated with PCB design. [18]

a) EMI.

b) EMC.

c) Aspect ratio.

d) Electrostatic discharge.

e) Ground plane.

f) Supply plane.

Q5) a) What is operational amplifier? Explain any four application of operational
amplifier. [8]

b) What is debugging? Explain the steps of debugging. [8]

OR

Q6) a) Enlist the important parameters to be considered while selecting passive,
active and switching components. [8]

b) Compare active and passive component with examples. [4]

c) What are the different methods to ensure the quality of product? [4]

Q7) a) How the documents are preserved? What are the methods of preservation
of documents? [8]

b) What is accountability and liability with respect to product documentation?
[8]

OR

Q8) a) Explain different types of documentations. [8]

b) Explain the role of documentation in quality of product design. [8]
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1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, slide rules, Mollier charts, electronic pocket calculator
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Q1) a) With a block schematic, explain the architecture of industrial automation
system. [8]

b) Temperature in the range 0°C - 100°C is measured using RTD Pt-100.
Design a signal conditioning circuit to convert this temperature range
into 0-5 Volts DC. Provide ‘ZERO’ and ‘SPAN’ adjustments. Pt-100
has a resistance of 100 Ohm at 0°C and has temperature coefficient of
resistance 0.0039/°C. [8]

c) What are the advantages of digital control over analog control? [4]

OR

Q2) a) Explain the working of a SMART Transmitter with the help of a block
diagram. How to use it for measuring differential pressure? [8]

b) What is a PAC? State its important characteristics. What are its functional
benefits? [8]

c) A temperature sensor has a span of 20°C - 250°C.

A measurement results in a value of 55 °C.  Specify the error if the
accuracy is [4]

i) ± 0.5% of full scale

ii) ± 0.8% of reading

Q3) a) What is HMI? Explain. What are its different types? Explain any one
application of HMI. [8]

b) Draw the block diagram of a PLC and explain the function of each
block. What is meant by networking of PLCs? [8]

OR
P.T.O.
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Q4) a) For a grinding operation on a metal part, the coolant flow on the part
must be on for an interval before the grinding process starts. When the
process circuit is turned on the coolant motor, eight second latter the
grinding process starts. Construct the PLC ladder diagram for the
operation. [8]

b) What are the different techniques for programming PLC? Explain the
PLC programming standard IEC 61131. [8]

Q5) a) Name the different elements of a SCADA. Explain the functions of each
one in detail. [8]

b) With necessary sketches, explain different communication topologies
employed in DCS. Compare among them. [10]

OR

Q6) a) What are the basic building blocks of a DCS? Explain the functions of
each of them. [8]

b) Name the different levels in SCADA. Explain each one in detail. [10]

Q7) a) What do you understand by NC, CNC and DNC systems? Compare
among them. [8]

b) What is CAN Bus? What are its important features? What is meant by
Bus Arbitration in CAN Bus? [8]

OR

Q8) a) Name any four Field Bus standards. Compare the features of Foundation
Field Bus and Profibus. [8]

b) Distinguish between the following 3 different types of NC systems. [8]

i) Point - to - Point

ii) Straight - cut

iii) Contouring
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4) Use of non programmable calculator is allowed.
5) Assume Suitable data if necessary.
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Q1) a) Define Artificial intelligence. List the applications of Artificial intelligence.
[8]

b) Compare Depth First and Best First search methods. [6]

c) Explain A* algorithm and write its C pseudo code. [6]

OR

Q2) a) Explain “Simple Reflex based agent” with the help of schematic diagram
or pseudo code. [8]

b) Explain min-max search procedure with alpha beta giving proper example.
[6]

c) Write a note on forward chaining algorithm. [6]

Q3) a) What are the different learning method? Explain them in short. [8]

b) Explain an EM algorithm with suitable example. [8]

OR

Q4) a) Explain in detail the architecture of artificial neural network. [8]

b) Which are the different ways to assess the performance of learning
algorithm? [8]

P.T.O.
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Q5) a) Draw and explain the detailed architecture of expert system. [9]
b) Explain waltz algorithm with example and comment on its limitations.

[9]
OR

Q6) a) Explain Perception confined to vision and speech recognition. [9]
b) Design phases of an expert system to diagnose childhood disease. [9]

Q7) a) What is NLP? Explain all the five phases of NLP. [8]

b) Parse each of the sentences using top-down approach. [8]

i) Mary watered the plants.

ii) The brown dog ate the bone.

OR

Q8) a) Show the parse tree for: [8]
i) John wanted to go to the movie with Sally.
ii) The brown dog ate the bone.

b) Explain the semantic analysis with suitable example. [8]
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2) Neat diagram must be drawn wherever necessary.
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Q1) a) Explain packet switching with advantages & disadvantages. [6]

b) Over duration of 4800 second, 60 subscribers initiate a call over a
observation interval of 20 minutes. Calculate. [4]

i) load offered to the network by subscriber

ii) average subscriber traffic

OR

Q2) a) A group of 30 trunks provide 0.015 grade of service when offered 14
Erlang of traffic. How much is the grade of service improved if one extra
trunk is added to the group? [3]

b) Explain with neat diagram, operation of sequential read/ random write
time division time switching- phase operation & slotted operation. [7]

Q3) a) With the help of neat diagram explain  Out band & In-band signaling.[7]

b) Draw different formats used in signal unit of HDLC protocol? [3]

OR

Q4) a) Write wire-line PSTN to Mobile call procedure. [4]

b) State different propagation mechanism & Explain free space propagation?
[6]

Q5) a) Draw & explain forward control channel & Reverse voice channel. [8]

b) Explain the call handling procedure from conventional telephone in AMPS.
[4]

c) Write basic radio transmission parameters in GSM system? [5]

OR
P.T.O.
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Q6) a) Draw & Explain GSM burst structure? [5]

b) Explain different handovers in GSM? [8]

c) Draw & explain different interfaces used in GSM architecture? [4]

Q7) a) Explain Ciphering & Deciphering used in GSM? [4]

b) Draw & explain speech encoder or decoder used in GSM? [8]

c) Write note on supplementary services used in GSM? [5]

OR

Q8) a) Explain HSCSD used for  GSM data transfer with different services?[8]

b) Write short note on EDGE? [4]

c) Draw & explain GPRS network architecture? [5]

Q9) a) Explain IS-95 with its advantages & disadvantages? [7]

b) Explain downlink control channel used in IS-95? [9]

OR

Q10)a) Draw & explain CDMA 2000 system architecture [5]

b) Draw and Explain forward traffic channel of WCDMA? [5]

c) Write important parameters of WCDMA system? [6]
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5) Use of logarithmic tables slide rule, Mollier charts, and electronic pocket calculator

and steam tables are allowed.
6) Assume suitable data if necessary.

P3839 [Total No. of Pages : 3
SEAT No. :

Q1) a) Explain various attenuation mechanisms in official fiber. [6]

b) Describe the system design considerations involved in establishing point
to point optical fiber link. [6]

c) A 2 2  bi conical tapered fiber coupler with 40/60 splitting ratio has
insertion losses of 2.7 dB for 60% channel and 4.7 dB for 40% channel.[8]

i) If input power is 200uW, find output levels 1 2 &  P P
ii) Find excess loss of coupler.
iii) Verify that splitting ratio is 40/60.

OR

Q2) a) With neat block diagram, explain features of key elements of optical
transmission link. Explain advantages & disadvantages of optical fiber
communication system. [6]

b) Analog optical fiber link has following rise time components: [6]
Source (LED) 10ns;
Fiber cable : intermodal 9ns/km;
Intra modal : 2ns/km;
Detector (APD) : 3ns
The desired link length without repeaters is 5km and the required optical
Bandwidth is 6MHz. Determine whether the above combination of
components give an adequate response.

P.T.O.
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c) Explain the following with their applications. [8]
i) Fiber bragg grating
ii) Diffraction grating

Q3) a) State and explain Kepler’s three laws of planetary motion. Explain the
forces associated with it. [8]

b) Calculate look angle to geo stationary satellite if earth station latitude and
longitude are 420 N and 00. The sub satellite point is 560 W. [8]

OR

Q4) a) What is the mechanism of launching a satellite? Briefly explain each step
of launch sequence. [8]

b) What does LEO, MEO and GEO orbits mean by? State specific
applications of each.  [8]

Q5) a) With the help of neat sketch, explain typical satellite antenna coverage
zone. [8]

b) Explain the transponder arrangement and frequency plan (uplink and
downlink) for any satellite. Also draw block diagram of single conversion
transponder for 6/4 GHz band. [8]

OR

Q6) a) With the help of block diagram, explain typical tracking, telemetry,
command and monitoring system. [8]

b) Write the short note on power systems used in satellite. [8]

Q7) a) Explain basic transmission theory of satellite communication link design.
What do you mean by EIRP? [9]

b) In relation to satellite communication, define noise temperature and derive
the equation for carrier to noise ratio at the output of demodulator. [9]

OR
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Q8) a) Discuss the importance of G/T ratio for earth station. How does it affect
C/N ratio for satellite communication system? [9]

b) A satellite transponder is used for TV program distribution with objective
of overall circuit C/N = 17 dB. If the downlink provides C/N of 20 dB.
Determine the EIRP of TV up linking terminal assuming following data:
i) Uplinik Frequency = 6 GHz
ii) Transmission BW = 30 MHz
iii) Satellite receiver G/T = - 3.0 dB
iv) Slant range = 40,600 km
Assume negligible antenna misalignment losses and negligible inter
modulation noise components. [9]





Total No. of Questions : 10]

[5561]-262

B.E. (E & TC)

SPEECH AND AUDIO SIGNAL PROCESSING

(2012 Pattern) (Semester-II) (404191A) (Elective-III)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

P3840 [Total No. of Pages : 3

SEAT No. :

Q1) a) What is articulatory and acoustic phonetics? What are the different
articulators involved in the speech production process? Explain any two
articulators with their importance in speech production (production of a
particular type of sound). [6]

b) What is the difference between stops, affricates and fricatives? Give
suitable example words representing stops, affricates and fricative speech
classes? [4]

OR

Q2) a) What are the important cues in vowel perception? How it is useful for
the classification of vowels (e.g./i:,a, u:/)? Explain with vowel triangle.[6]

b) Explain the importance of non-uniform filter bank in speech perception
and analysis. Write the mathematical expression for mel scale and bark
scale. [4]

P.T.O.
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Q3) a) Explain the algorithm to compute pitch period using autocorrelation
method. How to select the window duration for computation of pitch
using autocorrelation method? [6]

b) What is the difference in the production of vowels and nasals? What is
the acoustic difference observed in spectrogram of nasal and vowels?[4]

OR

Q4) a) Write the mathematical expression to compute spectral centroid, spectral
flux, spectral entropy and spectral roll-off and explain in brief. [6]

b) Write the mathematical expressions for computation of pitch using
autocorrelation method and average magnitude difference function. What
is difference in computational complexity of these two algorithms? Which
one is better choice considering computational complexity. [4]

Q5) a) With the help of basic speech production model, explain the principle of
LPC analysis. How to decide the number of formants? [8]

b) Explain covariance method for computation of LPC parameters? How it
differs from autocorrelation method? [8]

OR

Q6) a) Explain in detail measurement of formants using LPC parameters. [8]

b) Explain in detail autocorrelation method of computation of LPC
parameters. How to decide the number of formants? [8]

Q7) a) Explain how to compute Mel frequency cepstral coefficients. [8]

b) Explain how to estimate pitch and formants using cepstrum? [8]

OR
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Q8) a) Explain homomorphic system for convolution. How it is useful in speech
processing. Explain with suitable speech processing application. [8]

b) Explain low-time and high-time liftering. How it is useful for obtaining
pitch and formants. [8]

Q9) a) Explain in brief Text-to-speech conversion system. Explain phoneme
based concatenative speech synthesis. What are the different challenges
faced in synthesizing near natural speech. [9]

b) Explain isolated digit recognition system (use of statistical ASR). Explain
different steps, e.g. feature extraction, training and testing in detail. [9]

OR

Q10)a) Explain in brief speaker recognition system. What is the difference between
speaker identification and verification? What are the different features
used for speaker recognition. [9]

b) What is speech enhancement? Explain use of spectral subtraction and
comb filter for speech enhancement. Which type of noise is removed
using these methods? [9]





Total No. of Questions : 10]

[Total No. of Pages : 2

[5561]-263
B.E. (E&TC)

RF Circuit Design
(2012 Pattern) (Semester - II) (Elective - III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume Suitable data, if necessary.

P5135

Q1) a) Discuss the design of shunt peaked amplifier with suitable diagram.
[5]

b) Describe Electric equivalent circuit of a capacitor at high frequency.
Draw the characteristic graph of real capacitor and ideal capacitor
impedance as function of frequency. [5]

OR

Q2) a) Discuss the method of open circuit time constants to estimate the
bandwidth. [5]

b) Describe with suitable example, relation between rise time and
bandwidth. [5]

Q3) a) Discuss zeros as bandwidth enhancer with simplified Oscilloscope/
probe model. [5]

b) List cut key components of a mobile phone with respect to RF
processing. [5]

OR

Q4) a) Discuss RF behavior of surface mounted inductors. [5]
b) Explain bandwidth enhancement techniques. [5]

SEAT No. :

P.T.O.
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Q5) a) Differentiate between single ended and differential ended LNA. [8]
b) With the help of schematic in detail, explore the design steps of single

ended LNA. [8]

OR

Q6) a) Explain LNA topologies with suitable diagrams. [8]
b) Explain with suitable example spurious free dynamic range. [8]

Q7) a) Explain negative resistance Oscillator. [6]

b) Describe basic LC feedback Oscillator. [6]

c) Describe function model of colpitis Oscillator. [6]

OR

Q8) a) Discuss challanges faced by purely linear Oscillater. [6]
b) Describe start up model of Colpitts Oscillator. [6]
c) Explain quartz crystal resonator in detail. [6]

Q9) a) Explain curt mixer following characteristics. [8]
i) Conversion Gain
ii) Linearity and Isolation

b) Describe with neat diagram single balanced mixer.  [8]

OR

Q10)a) Discuss how Nonlinearity systems behaves as linear mixer. [8]
b) Explain single diode mixer & double diode mixer. [8]





Total No. of Questions : 10]

[5561]-264
B.E. (Electronics & Telecommunication)

AUDIO VIDEO ENGINEERING
(2012 Pattern) (Semester-II) (Elective-III) (404191C)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

P3841 [Total No. of Pages : 2

SEAT No. :

Q1) a) Justify the total channel bandwidth is 7 MHz with suitable sketch in
analog TV. [5]

b) Explain in detail low level TV transmitter? [5]

OR

Q2) a) Compare NTSC, SECAM and PAL system? [5]

b) Explain the Multiplexed Analog Component (MAC) signal in detail? [5]

Q3) a) What is mean by MPEG? Explain the various steps involved in the MPEG
video compression? [5]

b) Explain in direct to home (DTH) TV system in detail? [5]

OR

Q4) a) Explain the HDTV standards and main features of HDTV? [5]

b) Explain in detail Conditional Access System. [5]

P.T.O.
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Q5) a) Explain the features of IPTV? Draw and explain the architecture of IPTV.[8]

b) Explain the video transmission in 3G mobile system? [8]

OR

Q6) a) Explain the Wi-Fi video transmitter and receiver in detail? [8]

b) Explain the terms: [8]

i) IPod ii) Digital Video Recorder

Q7) a) With the help of block diagram explain CD recording and reproduction
system? State the specification of CD? [10]

b) Explain the block diagram of MP3 player? Explain the audio compression
format? [8]

OR

Q8) a) Explain in detail different methods of optical recording of Sound? [10]

b) Explain the terms: [8]

i) Blue Ray DVD and HD DVD

ii) Audio standards for recording

Q9) a) Explain block diagram of cordless microphone PA system? [8]

b) Explain following terms: [8]

i) Reverberation ii) Sound reduciton Index

OR

Q10)a) Explain Acoustic Design of auditorium? [8]

b) Explain satellite radio receiver with the help of block diagram? [8]





Total No. of Questions : 8]

[5561]-265
B.E. (Electronics & Telecommunication Engineering)

SOFT COMPUTING TECHNIQUES
(2012 Course) (Semester-II) (Elective-III) (404191D)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

P3842 [Total No. of Pages : 2

SEAT No. :

Q1) a) Compare biological neural network and artificial neural network. [6]

b) Explain hopfield network in detail. [6]

c) What are the various operations performed on fuzzy sets? [8]

OR

Q2) a) Explain various topologies of artificial neural network. [6]

b) Explain the concept of fuzzy relation with example. [6]

c) What is MLP? Explain the back propagation algorithm. [8]

Q3) a) Explain mamdani fuzzy inference model in detail. [8]

b) What is defuzzification? State the methods of defuzzification and explain
any one method. [8]

OR

P.T.O.
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Q4) a) Given a rule: If x is A, THEN y is B where 
0.3 0.7 0.8

A , ,
1 2 3

   
 

 and

0.8 0.6 0.3
B , ,

5 7 9
   
 

. Infer B’ for another rule: IF x is A’ THEN y is B’

where A’ is 
0.2 0.9 0.4

, ,
1 2 3

 
 
 

 using Mamdani implication rule and max-

min Composition. [8]

b) Explain block diagram of fuzzy inference system (FIS) in detail. [8]

Q5) a) State the applications of FLC & explain any one in detail. [10]

b) Compare and contrast a traditional PID controller and FLC controller.[8]

OR

Q6) a) Discuss the assumptions in Fuzzy Control System design. [10]

b) Write short notes on: Synthesis and validation of FLC. [8]

Q7) a) Explain in detail, ANFIS with architecture. [8]

b) Discuss the learning methods that cross fertilize ANFIS & RBFN. [8]

OR

Q8) a) Write a short note of “Hybrid Learning Algorithm  employed in ANFIS.
[8]

b) Discuss in detail, two pass learning in ANFIS. [8]
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Total No. of Questions :8]

[5561]-266
B.E. (Electronics & Telecommunication )

BIOMEDICAL SIGNAL PROCESSING (Elective-IV)
(2012 Pattern) (Semester-II) (404192 A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or  Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume suitable data if necessary.

P3843 [Total No. of Pages : 2

SEAT No. :

Q1) a) What is a function of Electromyography? Enlist the types of EMG and
explain the procedure to perform EMG. [8]

b) Draw and explain unipolar and bipolar arrangement of ECG acquisition.
[6]

c) Write a short note on STFT. [6]

OR

Q2) a) Write a note on indirect blood pressure measurement. Explain any two
methods.  [8]

b) Explain biomedical instrumentation system. [6]

c) Explain various heart sounds generated in the pumping activity of heart.
[6]

Q3) a) Draw and explain 10-20 electrode placement for acquisition of EEG.[8]

b) Explain how EEG waveforms can be used in diagnosing brain disorders.
[8]

OR

Q4) a) Draw and explain structure of brain.  [8]

b) Explain grounding and shielding techniques. [8]

P.T.O.
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Q5) a) Write a note on ECG amplifier and isolation circuit. [8]

b) State the Weiner Hopf equation. Compare it with LMS algorithm. [8]

OR

Q6) a) Explain noise cancellation using adaptive filtering technique. [8]

b) Explain the stationary and non-stationary signals. State the edge effect
due to finite  length of sequences. [8]

Q7) a) Explain the technique for detection of QRS complex in ECG [10]

b) State the importance of Principle component analysis for bio-signals[8]

OR

Q8) a) Distinguish between PCA and ICA [10]

b) Explain the significance of FIR filters and IIR filters in bio-signal analysis.
[8]





Total No. of Questions : 8]

[Total No. of Pages : 2
[5561]-267

B.E. (E & TC) (Elective - IV)
NANO ELECTRONICS AND MEMS

(2012 Pattern)
Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates :

1) Solve Q1 or Q2 and Q3 or Q4 and Q5 or Q6 and Q7 or Q8.
2) Figures to the right indicate full marks.

P6175

Q1) a) What do you mean by defects in material? What are different defects
present in silicon crystal? [7]

b) Explain why contamination should be taken very seriously while fabrication
of IC? [7]

c) Explain quantum particles with applications. [6]

Q2) a) Explain CZ crystal Growth technique with suitable diagram. [7]
b) How contamination can be controlled in fabrication lab? [7]
c) Write application of semi conducting quantum dots. [6]

Q3) a) Enlist various intrinsic characteristics of MEMS. [9]

b) Explain experimental methods for measuring intrinsic stress. [9]

Q4) a) Write short note on : [12]

i) Sensors

ii) Transducers

iii) Actuator

iv) Types of beams

b) Enlist six major energy domain of interest for MEMS description. [6]

SEAT No. :

P.T.O.
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Q5) a) Explain basic principle of electrostatic motors and its application.  [8]

b) Compare electrostatic and thermal actuation methods. [8]

Q6) a) What is direct and inverse effect of piezoelectric sensors.  [8]

b) Explain operation of scratch drive actuator with suitable sketches. [8]

Q7) a) Write a short note on Profilometers & Reflectrometers.  [8]

b) What are the advantages and disadvantages of transmission electron
microscopy (TEM) in comparison to scanning electron microscopy (SEM)?

[8]

Q8) a) Explain Hall effect sensor and its types in details.  [8]

b) Explain sheet resistance method of measurement in detail. [8]
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Total No. of Questions : 10]

[5561]-268
B.E. (Electronics & Telecommunication Engineering )

DETECTION AND ESTIMATION THEORY
(2012 Pattern) (Semester-II) (404192 C) (Elective-IV)

Time : 2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or  Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P3844 [Total No. of Pages : 3

SEAT No. :

Q1) a) Write characteristics of Maximum Likelihood Estimator. [5]

b) What is Bayes criteria. Derive the expression for Bayes Dession rule.
Under what condition Bayes criteria reduces to LRT and MAP. [5]

OR

Q2) a) Explain Recursive Least Square Estimation.  [5]

b) Explain how decision rule is framed in case of multiple hypothesis tests.[5]

Q3) a) Write a short note on Minimum Variance Unbiased Estimator. [5]

b) State and explain Cramer-Rao inequality for a Random Parameter. [5]

OR

Q4) a) A ternary communication system transmits one of the three amplitude
signal {1, 2, 3} with equal probabilities. The independent received signal
samples Under each  hypothesis are  [5]

H1: Yk = 1+N K = 1, 2..K

H2: Yk = 2+N K = 1, 2...K

H3: Yk = 3+N K = 1, 2,...K

The additive noise N is Gaussian with mean zero and variance  2. The
costs are Cii = 0 and Cij = 1 for i    j. Ij, j = 1, 2, 3 determine the decision
regions.

P.T.O.
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b) Explain Bays Estimator, least square estimator in detail. [5]

Q5) a) Find maximum likelihood estimator of power of WGN with variance  2
unknown with hypothesis H0 and  H1 with K no. Of samples producing
zero and m output respectively. [8]

b) Explain Kalmans filter in context of estimation theory. [8]

OR

Q6) a) Write a note on Wiener Filters Discrete Wiener Filters. [8]

b) Write a note on Best Linear Unbiased Estimator. [8]

Q7) a) Derive the likelihood ratio test (LRT), under the Neyman Pearson (NP)
criterion for a binary hypothesis problem. [8]

b) In the  received signal under hypothesis H
1
 and H

0
 was [8]

H
1
 : Yk = m+N

k,
k = 1, 2,....k

H
0
 : Y

k
 =       N

k,
k = 1, 2....k

i) Assuming the constant m is unknown. Obtain the Maximum
Likelihood estimation of the mean.

ii) Suppose now mean ‘m’ is known but the variance is unknown.
Obtain the MLE.

OR

Q8) a) For a binary decision problem the PDF are given as p(y/H
0
) = 1/2 e-|y|

and p(y/H
1
) = e-|2y|. The costs associated with decission are C

00
 =

C
11

 = 0 and C
01

 = 1, C
10

 = 2 and P(H
1
) = 0.75. Determine the Bayes

decision rule. [8]

b) Explain three criteria of likelihood ratio testing? [8]
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Q9) a) Explain the Radar Elementary concepts-Range, Range Resolution, and
Unambiguous Range. [9]

b) Give a Review of some CFAR Detectors. [9]

OR

Q10)a) What is CFAR Detection and state the Principles of Adaptive CFAR
Detection. [9]

b) Write short note on Neyman-Pearson detector. [9]





Total No. of Questions : 8]
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[5561]-269
B.E. (E & TC)

WIRELESS NETWORKS (Theory)
(2012 Pattern) (Elective - IV) (Semester - II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates :

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q. 6, Q. 7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicates full marks.

4) Assume suitable data, if necessary.

P4771

Q1) a) With neat diagram explain the 4G wireless access technology paths. [7]

b) Explain in detail different protocols for WiFi. [7]

c) Explain architecture of 3GPP release 4 - network. [6]

OR

Q2) a) What is wireless migration? Explain in brief. [7]

b) What is VPN? Describe various types of mobile VPNs. [7]

c) Explain speech & data services supported by UMTS. [6]

Q3) a) What are important features of LTE systems? Explain LTE Architecture
in detail with diagram. [9]

b) What is VOLTE & LTE Advanced? Explain in details. [9]

OR

Q4) a) What is carrier aggregation in LTE? Discuss in brief. [9]

b) What is Handover? With suitable diagram explain X2 handover
mechanisum. [9]

SEAT No. :

P.T.O.
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Q5) a) Explain the generic architecture of WiMAX Technology with suitable
schematic. [8]

b) Explain the modulation techniques used in WiMAX. Describe 802.16e
frame layout. [8]

OR

Q6) a) What is meant by interface mitigation? With suitable diagram explain
frequency planning with Fractional Frequency Rease (FFR). [8]

b) Explain Hand over process in WiMAX. [8]

Q7) a) With suitable diagram explain the functions of each layer in VoIP protocol.
[8]

b) What are advantages of using SIP in VoIP? Explain the complete
functionalities of SIP for VOIP calls. [8]

OR

Q8) a) Explain in detail H.323 network  architecture. [8]

b) Write note on VoIP - Quality of Service (QoS) [8]
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Total No. of Questions : 8 ]

[5561]-270
B.E. (E&TC/Electronics )

ADVANCED AUTOMOTIVE ELECTRONICS (Open Elective-IV)
(2012 Course) (Semester-II) (End Sem)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or  Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data if necessary.

P3845 [Total No. of Pages : 2

SEAT No. :

Q1) a) State the purpose of Steering system. Differentiate manual steering &
power assisted steering. [8]

b) Explain traction control integrated with ABS and other systems. [8]

c) Draw a neat labeled sketch showing Major components of Automatic
transmission. [4]

OR

Q2) a) With respect to V-Model of development explain system analysis, system
design, ECU analysis, ECU design.  [8]

b) Enlist different types of ECU & explain anyone in detail. [8]

c) What do you mean by Direct & Indirect tire pressure monitoring system.
[4]

Q3) a) Explain need of In-vehicle networking & concept of vehicle multiplexing.
[6]

b) Outline the structure of today’s typical vehicle network architecture. [6]

c) State the In-car Ethernet benefits & existing technologies. [4]

OR

Q4) a) Describe network access, collision detection and resolution with respect
to CAN.  [6]

b) What do you mean by time triggered communication & event triggered
communication. [6]

c) List out automotive network requirements & suggest suitable solutions.
[4]

P.T.O.
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Q5) a) State & explain the reasons why company uses model based development.
[6]

b) Explain in brief How simulation plays a crucial role in system design for
optimized performance. [6]

c) Draw a neat labeled structure of the anti-jerk controlled system. [4]

OR

Q6) a) Explain four pillars to study model based development. [6]

b) Comment on Automotive power train control.  [6]

c) What are the problems with traditional development approach? [4]

Q7) a) What do you mean by on board diagnostics? Summarize on board
diagnostic requirements. [6]

b) Write a note on [6]

i) OBD data tracking

ii) Fault setting

c) Explain any one self diagnostic system with suitable example. [6]

OR

Q8) a) Describe complexity in on board diagnostic & various influences with
necessary diagrams. [6]

b) Draw & explain flowchart for Mechanical fault diagnostic & electrical
diagnostic techniques. [6]

c) Explain the driving forces for on-board diagnostic standards. [6]





1[5561]-271

Total No. of Questions : 10]

[5561]-271
B.E. (Information Technology, Computer Engineering &

Electronics and Telecommunications)
UNIFIED COMMUNICATIONS AND CONTACT

CENTER APPLICATIONS
(2012 Pattern) (Semester-II)

Subject Code :
414464 E: Open Elective  (Information Technology)
410452   : Elective-IV (Computer Engineering)
404192 EB  : Elective-IV (Electronics and Telecommunications)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers Question 1 or 2, 3 or 4, 5 or 6, 7 or 8 and 9 or 10.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3846 [Total No. of Pages : 2

SEAT No. :

Q1) a) Draw a SIP session setup example with SIP trapezoid. [5]

b) What is the functionality of RAS? List different type of RAS messages.[5]

OR

Q2) a) Explain in detail about different type of response 1xx, 2xx and their
meaning.  [5]

b) Compare analog telephony with digital telephony and bring out salient
features of digital telephony. [5]

Q3) a) Draw a neat diagram of H.323 protocol stack. [5]

b) Draw a diagram to show the messages involved in setting up a call in
ISDN [5]

OR

P.T.O.
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Q4) a) With reference to SIP explain the terms Redirect Server and Registrar.[5]

b) Explain Channel associated signaling and Common channel signaling.[5]

Q5) a) Explain the functionalities of PABX, ACD, Self Service and CTI in an
Inbound Call Center. [8]

b) What are the functional roles in a Contact Center? What are their
responsibilities? What are the supporting components for each of them?

[8]

OR

Q6) a) Explain STUN, TURN [8]

b) What is blending? How does it work? [8]

Q7) a) Compare and contrast vertical and horizontal scaling in the cloud. [8]

b) What is outbound CPA and call classification? Explain how call
classification is done at a high level and how it helps outbound contact
centers. [8]

OR

Q8) a) With a neat diagram explain a typical campaign life-cycle. [8]

b) Explain the significance of reporting and analytics in contact center. [8]

Q9) Write notes on: [18]

a) Web session and Http cookies

b) Email protocols

c) Web RTC

OR

Q10)Write notes on: [18]

a) Websocket

b) Workforce management components in contact center

c) Cascading Style Sheets





Q1) a) Explain Database System Architecture in Detail. [5]
b) What are different applications of Database Management System. [5]

OR
Q2) a) What are SQL DML Queries explain with an example. [5]

b) What is NoSQL? Explain different types with example. [5]

Q3) a) What are triggers? Explain types of triggers. [5]
b) Explain the concept of stored procedures and functions. [5]

OR
Q4) a) Explain the role of Data Scientist in Big Data? [5]

b) What is data repository. [5]

Q5) a) With neat diagram explain the various phases of Data Analytic Life Cycle.
[8]

b) Write a short note on : [8]
i) Phase 1 - Discovery
ii) Phase 2 - Data preparation
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OR

Q6) a) Explain Model Planning and Model Building phase of data analytics life
cycle. [8]

b) What are the Key roles for successful Analytics Projects. [8]

Q7) a) Explain in brief the different generic functions available in R. [6]

b) Explain different data structures in R. [6]

c) Explain in detail about Dataframe and Arrays with example R code. [6]

OR

Q8) a) Write an R Code to find the factorial of a given number. [6]

b) Explain Control structures in R with example. [6]

c) Describe data exploration and presentation in R. [6]

Q9) a) With an example explain Apriori Algorithm in detail. [8]

b) Explain Linear Regression Model with Normally Distributed Errors. [8]

OR

Q10) a) Explain Decision Tree Algorithm in Detail. [6]

b) Write k-means algorithm and explain its use. [6]

c) What is the time series analysis? [4]





Q1) a) What are challenges of implementing of IIOT in industry? [8]

b) Explain any one system component of IIOT. [6]

c) What are special requirements of IIOT Sensors?  [6]

OR

Q2) a) What are benefits of implementing IIOT in industry?  [8]

b) Explain various types of nodes in WSN. [6]

c) What is MODBUS? Explain in brief. [6]

Q3) a) What are cloud platforms for IIOT? Explain features of any one cloud
platform. [8]

b) Explain use of MQTT protocol in IIOT. [8]

OR

Q4) a) What are various cloud services in IIOT? Explain any one cloud Service.
[8]

b) Explain AMQP protocol used in IIOT. [8]

Q5) a) Explain how security is a major issue in IIOT. [8]

b) Explain the security model of IIOT. [8]

OR

Q6) a) Explain the terms access control, data integrity with reference to IIOT.[8]

b) Explain management aspects of cybersecurity in IIOT. [8]
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Q7) a) Explain various statistical methods used in IIOT data analytics. [10]

b) Describe a case study of health monitoring using IOT. [8]

OR

Q8) a) What are various data visuolization techniques? Explain any one. [8]

b) Explain use of IIOT in plant (Industrial) automation. [10]





Total No. of Questions : 8]

[5561]-275
B.E. (Computer Engineering)

DESIGN & ANALYSIS OF ALGORITHMS
(2012 Pattern) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagram must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

P3847 [Total No. of Pages : 2
SEAT No. :

Q1) a) What is Amortized analysis and how it differs from Average Case analysis?[8]

b) Write an algorithm to solve Knapsack problem using greedy strategies.[8]

c) Explain in details in control abstraction for LC Search. [4]

OR

Q2) a) Write the algorithm for Merge Sort. Derive the time complexity for the
same. [8]

b) Find an optimal solution for the following instance using job sequencing
with Scheduling: Number of jobs n = 4, profits = (100, 27, 15, 10),
deadlines = (2, 1, 2, 1). [8]

c) State the Principle of backtracking algorithm. [4]

Q3) a) What do you mean by P, NP, NP - Hard and NP - Complete Problems?
Give an example of each category. [8]

b) What is Non-deterministic algorithm? Write the Non-deterministic
algorithm for sorting the element of an array. [8]

OR

Q4) a) What is NP-Complete problem explain in detail with example. [8]

b) Explain complexity classes P and NP also differentiate between NP
complete and NP hard class. [8]

P.T.O.
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Q5) a) Explain how parallel computations are possible using complete binary tree. [8]

b) Write short note on optimal parallel algorithms. [8]

OR

Q6) a) How parallel computing can be applied to obtain minimum spanning
tree? [8]

b) Explain in detail the models for parallel computing. [8]

Q7) a) Illustrate with example Floyed - Warshall Algorithm. [9]

b) State different software engineering algorithms and explain in brief. [9]

OR

Q8) a) Write a short note on following wrt IoT. [9]

i) Cryptography algorithms
ii) Data management algorithms and clustering

b) Explain in detail Bully algorithm for dynamically selecting a coordinator
in Distributed system. [9]
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Q1) a) Draw and explain model of LR parser. [4]
b) Find FIRST and FOLLOW of the following : [6]

S   v | XUW | UV | uWV
U   w | WvX | SUVW | SWX | 
V   x | wX | 
W   w | UXW
X   yz | SuW | SW

OR
Q2) a) Generate annotated parse tree for following expression : a*b–c/e + f.[4]

b) Construct LALR items for following grammar : [6]
S   AA, A    aA|b.

Q3) a) What is top down parsing? What are the problems with top down parsing?
[4]

b) Write the quadruple, triple, indirect triple for the statement [6]
a: = b * –c + b * – c.

OR
Q4) a) Write short note on type checking & type conversion. [4]

b) Generate three address code for following code, [6]
While (a – b)   do
If(cod)   then
x = y + 2
else
x = y – 2.

P.T.O.
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Q5) a) Write a note on a simple code generator. [4]

b) What are the principle sources of optimization? Give example of each.[6]

c) Write 3-Address code for following code and then perform optimization
technique [8]
for (i = 0; i <= n; i++)

{
for (j = 0; j < n; i++)

{
c[i, j] = 0;

}
}

for (i = 0; i <= n; i++)
{

for (j = 0; j <= n; i++)
{

for (k = 0; k <= n; k++)
{

c[i, j] = c[i, j] + a[i, k]*b[k, j];
}

}
}

OR

Q6) a) Define induction variable. Give examples. [4]

b) Explain the use of algebraic transformations with an example. [6]

c) Optimize and develop this code by eliminating common sub expression,
performing reduction in strength on induction variables and eliminating
all the induction variable you can [8]

t6 = 4*i B2 : i = i + 1

x = a[t6] t2 = 4*i

t7 = 4*I t3 = a[t2]

t8 = 4*j if t3 < a[t1] goto B2

t9 = a[t8]

a[t7] = t9

t10 = 4*j

a[t10] = x

goto B2.
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Q7) a) Explain identification w.r.t. context handling. [6]

b) What are different types of routine. Explain each. [6]

c) List and Explain the Key features of functional programming language.[4]

OR

Q8) a) Explain Object Oriented Source language Issues. [6]

b) Write short note on Java CC. [6]

c) Give which aspect of Haskell corresponds to which compiler phase.[4]

Q9) a) Explain message passing and its issues related to parallel programming
model. [6]

b) Describe the object replication, migration and location w.r.t. to Object
Oriented languages. [6]

c) Give details of Just In Time compiler. [4]

OR

Q10)a) Differentiate between : [6]

i) Parallel and distributed systems.

ii) Multicomputers and multiprocessors.

b) Describe the compilation framework LLVM. [6]

c) What is interpreter? Explain JVM as an interpreter. [4]
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Q1) a) Define Image. Explain differents types of image. State different image
file formats. [6]

b) Explain elements of image processing in details. [6]

c) What is Histogram? Explain Histogram equillization with example.  [8]

OR

Q2) a) Explain following image segmentation methods [6]
i) Adptive thresholding
ii) Region split and Merge technique.

b) What is the use of dynamic range compression of an image? Suggest a
transformation function for dynamic range compression what is gamma
correction? [6]

c) What is feature? State different feature extraction techniques. Explain
any two in detail. [8]

Q3) a) What is the need for image compression? Explain Huffman code with
example. [8]

b) What is the need of object recognition? Explain neural network approach
for object recognition. [8]

OR P.T.O.



2[5561]-278

Q4) a) Explain any two object recognition method. [8]

b) Write a note on scalar and vector quaintization. [8]

Q5) a) Explain different Medical imaging modalities in detail. State various image
enhancement techniques used in Medical image processing. [10]

b) What is mean by 3D visualization? How virtual reality can be used in
medical image processing application. What are its advantages? [8]

OR

Q6) Write a short note on any three [18]
a) Dose and Risk
b) Surface and Volume rendering
c) Digital X-ray processing
d) Virtual reality in medical image processing

Q7) a) Explain different preprocessing techniques used in remote sesing
applications. [8]

b) Define remote sensing. Explain in brief remote sensing process. List the
application of remote sensing. [8]

OR

Q8) Write shorts note on any two [16]
a) Thermal and Radar image interpretation.

b) Different sensors used in remote sensing.

c) Block triangulation.
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Q1) a) Explain system description and methodology in regard with requirement
analysis. [4]

b) What are the different performance characteristics during network analysis
and design process. [4]

OR

Q2) a) What are the service description during network design? [4]

b) List and explain the different skill of network manager. [4]

 Q3) What is the uses of requirement specification and Map. [6]

OR

Q4) Write a note on

a) Developing RMA [3]

b) Capacity [3]

Q5) Explain the identifying and developing flow in detail. [6]

OR

Q6) Explain system and network architectures in detail. [6]

Q7) a) What is In-Band and Out-of-Band Management of the network? Explain

in detail. [8]

b) Explain the detail about addressing Strategies. [8]

OR
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Q8) a) Explain Network Management Mechanisms. [8]

b) What are the different routing strategies? Explain any two in detail. [8]

Q9) a) Write a short note on Routing mechanisms. [8]

b) Explain how address mechanisms are important during Network
management architecture. [6]

c) What are various parameters of network back bone designs? How
these parameters can influence the network design? [4]

OR

Q10)a) List four types of problems that the performance architecture addresses.
Give examples of each type of problem. [8]

b) Which of the requirements indicates single-tier performance? Multi-tier
performance. [6]

c) Describe Design Metrics in detail. [4]

Q11)a) What are network blueprints, network diagrams and component plans?
Why would a network design have sets of each of these? [8]

b) Explain concept of representing packets in network design. [4]

c) List out the different simulation tools and explain any one of that. [4]

OR

Q12)Write a short note on [8]

a) i) Smart Pointer

ii) Scheduling

iii) Queuing

b) Write a note on “Overview of OmNet”. And also explain the compiling
and running process of simulation. [8]
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Q1) a) What are Locks? Explain Distributed Lock services using Timestamps.[5]

b) Explain with examples Object Transfer service using Path Reversal. [5]

OR

Q2) a) What is bounded buffer? How semaphores are useful in bounded buffer.

[5]

b) Define Service oriented architecture. List any four SOA characteristics.[5]

Q3) a) What is auto-boxing and unboxing? When does it happen in java? [5]

b) Write an applet for each of following graphics methods:

drawoval ( ), drawrect ( ) , drawline ( ), filloval ( ) [5]

OR

Q4) a) What is the difference between Collection and Collections, Which
collection classes are synchronized or thread-safe? Name the core
Collection interfaces? [5]

b) Explain the following with servlet.

i) How can we create deadlock condition on our servlet?

ii) For initializing a servlet can we use constructor in place of init ( )?
Why?

iii) How can you get the information about one servlet context in another
servlet? [5]

P.T.O.
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Q5) a) What is Ajax? What are Ajax applications? What are the advantages and
disadvantages of Ajax? Also write difference between AJAX and
Javascript. [9]

b) What is cloud computing? Explain its framework model in detail. [8]

OR

Q6) a) What is EJB? How it is different from RMI? Explain with examples. [9]

b) What is difference between web services and software component? How
do we create a web service in java? Give suitable example of web service
in java. [8]

Q7) a) Write short notes on:

i) MongoDB

ii) RDBMS verses Hadoop [8]

b) Write a short notes on Hadoop Ecosystem. Also explain Features and
advantages of Hadoop. [8]

OR

Q8) a) Explain Shared Nothing Architecture (SNA) with advantages and
disadvantages. [8]

b) What do you mean by Hadoop YARN? What are the failure handling in
YARN? [8]

Q9) a) Explain the functionalities of Mapper, Reducer, Combiner, Partitioner.
Also write Searching and Sorting using MapReduce. [9]

b) Write a short notes on Execution modes of Pig and ETL Processing. [8]

OR

Q10)a) What is pig? When should pig used? Explain pig and MapReduce in
detail. [9]

b) Explain with examples Hadoop Daemons, Word-Count Program and
MapReduce function. [8]
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Q1) a) Explain any two methods for attribute subset selection. [6]

b) What are applications of Market basket analysis? What is frequent item
set? [6]

c) Write and explain working of K-NN classification algorithm.  [8]

OR

Q2) a) Write a note on [8]
i) Mining multilevel association rules.
ii) Constraint based association rule mining.

b) The data for price is given here: 4, 8, 15, 21, 21, 24, 25, 28, 34. [8]
Apply binning methods to smooth the data.

c) Compare supervised and Unsupervised learning. [4]

Q3) a) What is meant by cluster analysis? [3]
b) Explain AGNES and DIANA Hierarchical Clustering with example and

diagram. [8]
c) Explain K-medoid clustering algorithm. [6]

OR
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Q4) a) How K-Means clustering algorithm is applied in clustering the data?
Explain with suitable example. [8]

b) The two objects are the tuples (22, 1, 42, 10) and (20, 0, 36, 8): [9]
i) Compute the Euclidean distance between the two objects.
ii) Compute the Manhattan distance between the two objects.
iii) Compute the Minkowski distance between the two objects.

Q5) a) Explain working of web crawlers. [6]
b) Differentiate between  web content mining and web usage mining. [6]
c) Explain following terms: [5]

i) Term Frequency
ii) Inverse Document Frequency.

OR

Q6) a) Explain the following text mining approaches [9]
i) The tagging approach.
ii) The keyword. based approach.
iii) The information-extraction approach.

b) TF-IDF has been used as an effective measure in document classification.
[8]

i) Give one example to show that TF - IDF may not be always a good
measure in document classification.

ii) Define another measure that may overcome this difficulty.

Q7) a) Write a note on advanced techniques for big data mining. [8]
b) Write note on Reinforcement learning. [8]

OR

Q8) a) Draw the diagram for Systematic Machine learning Framework and explain
the working. [8]

b) Write a note on Multi-perspective learning and Holistic Learning. [8]
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Q1) a) Explain the following terms in the context of Gamification. [5]

1) Discovery

2) Onboarding

3) Scaffolding

4) End Game

b) How Gamification will help to make changes with respect to customer
and Employee Engagement? [5]

OR

Q2) a) Explain different types of motivation for game developer. [5]

b) What are the critiques of Gamification? [5]

Q3) a) As a developer, how do you gamify a system satisfactory? [5]

b) What are business value of gamification for corporates? [5]

OR

Q4) Explain Tic-Ta-Toe problem with solution and write a python pseudo code
for the same? [10]
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Q5) a) With the help of suitable diagram describe “A Gamification design
framework which is suitable for Everyone”. [10]

b) How would you use gamification to track the progress of any activity
you are performing? [8]

OR

Q6) a) How performance of a player can be tracked with respect to Enterprise
Gamification with the help of following parameters. [10]

1) Real time feedbak

2) Transparency

3) Motivating emotions.

b) What approaches, concepts, tools, and methods are currently used in
creating gameful systems? [8]

Q7) a) How gamification aspects can be used in maintaining the profiles on
social networking sites? [10]

b) Describe maze problem as a case study of gamification. [6]

OR

Q8) a) Describe social engagement loop, designed to maximize player
engagement and re-engagement. [10]

b) Explain the scope of gamification in the improvement of day to day
activities related to education field. [6]

Q9) a) What are the facilities available on  Big Door  platform  to imporve  e-
learning and training activity? [8]

b) List and explain required features of gamification tool.  [8]

OR

Q10)a) Write a short note on Gamification of workplace. [8]

b) State and explain features of Foursquare as a Gamification tool. [8]
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Q1) a) Define and explain the following terms. [5]

i) Ambient Intelligence

ii) Calm Computer

b) What are the core properties of Ubicom systems? Draw Ubicom system
model.  [5]

OR

Q2) a) Explain wearable computer interaction. [5]

b) Explain location Management principles and techniques in mobile
computing. [5]

Q3) a) Explain Context aware computing and types of contexts with example.[6]

b) Explain mobile middleware with example. [4]

OR

Q4) a) What is Virtual Reality? Explain with example. [4]

b) Explain application aware adaptation architecture. [6]

Q5) a) Explain mobile and wireless security issues [8]

b) Write short notes on

i) Cyber Physical Systems

ii) Traffic analysis [8]

OR
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Q6) a) Explain experimental comparison of collaborative defense strategies for
network security.  [8]

b) Explain the various problems with GSM security. [8]

Q7) a) Explain smart Human-Device Interaction in detail. [10]

b) Explain Human intelligence versus machine intelligence. [8]

OR

Q8) a) Explain the following in detail:

i) Man in the middle Attack

ii) Replay attacks [10]

b) Explain traditional security issues in pervasive applications. [8]

Q9) a) Explain V-SAT Security models in Ubicom. [8]

b) Discuss blowfish algorithm in detail for authentication. [8]

OR

Q10)a) What is mobile agent? Explain its architecture. [8]

b) Write a short note on Kerberos authentication algorithm. [8]
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Q1) a) Note down Few security considerations when converting an employee’s
device for BYOD. [6]

b) Explain Heartbleed attack with example. [4]

OR

Q2) a) Explain Security Development Lifecycle phases. And explain any one
phase in details. [6]

b) Explain three pillars of Mobile computing. [4]

Q3) a) Explain symmetric key encryption algorithm. [6]

b) Write note on digital signature. [4]

OR

Q4) a) Explain Memory violation and Bus violation with reference to ARM trust
zone. [6]

b) Explain Message authentication.  [4]

P.T.O.
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Q5) a) Explain security requirements for product architecture and design. [8]

b) Explain in detail Rooting /Jailbreaking attack with its type. [8]

OR
Q6) a) Write note on threat analysis and mitigation management. [8]

b) Write note on Architecture for embedded IPT (Intel Platform trust
Technology) [8]

Q7) a) Explain in brief DRM (Digital Rights Managements) with suitable block
diagram. [9]

b) Brief on PA VP (Protected Audio and Video Path). [8]

OR

Q8) a) Explain the End to End Protection system. [9]
b) Explain the DAL (Dynamic Application Loader) Architecture. [8]

Q9) a) Explain techniques provided by security management engine for
authentication and secure establishment. [9]

b) Write a short note security for IoT (Internet of Things) [8]

OR

Q10)a) Explain Firmware Architecture for DAL. [9]
b) Draw and explain security and management engine’s firmware

components. [8]
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[5561]-285
B. E. (Computer Engg.)

MULTIDISCIPLINARY NLP
(2012 Course) (Semester - I) (Elective - II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6.
2) Q. 7 is compulsory.
3) Draw neat diagrams whenever necessary.
4) Make suitable assumptions wherever.
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SEAT No. :

Q1) a) Explain finite state morphological parsing with example [10]

b) Comment on Unsupervised method in NLP. [10]

OR

Q2) a) What is probabilistic parsing? Explain forward backward probability.
[10]

b) Describe finite state machine based morphology in detail. [10]

Q3) a) Explain EM algorithm in natural language processing with example.  [8]

b) Explain maximum entropy model for text categorization. [8]

OR

Q4) a) Explain the machine translation application in detail. [8]

b) Explain the concepts perception of speech, speech disorders & speech
synthesis. [8]

Q5) a) Discuss cross lingual information retrival with example. [8]

b) Describe psychology of speech production in detail. [8]

OR

P.T.O.
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Q6) a) Explain multilingual dictionaries. [8]

b) Explain parsing algorithms with example. [8]

Q7) Write short note on (any three) [18]

a) Sentiment analysis.

b) NLP application in web mining parsing algorithms.

c) Lexical knowledge networks.

d) Graphical model for sequence labeling.
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B. E. (Computer Engineering)

SOFTWARE DESIGN MODELING & TESTING
(2012 Pattern) (Semester - II) (410449)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Q.1 and Q.2 are compulosory. Solve Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
2) Assume suitable data if requied.
3) Figure to the right indicate full marks.

P3655 [Total No. of Pages :2
SEAT No. :

Q1) a) What is 4+1 Architecture View Model? Explain with suitable diagram.[5]

b) Explain the Activity diagram for Passport Automation System? [5]

Q2) a) Explain the real time software architecture with suitable example? [5]

b) Explain the importance of Proxy & adapter in design pattern. [5]

Q3) a) Explain the different principles of Software Testing? [6]

b) Explain the generic steps in defect management process? [6]

c) What do you mean by Software Testing? Is complete testing possible?[6]

OR

Q4) a) Distinguish verification and validation. [6]

b) Explain V & V Model with suitable diagram? [6]

c) Discuss the essential features of modern defect management tools? [6]

Q5) a) Explain basis path testing. What are different types of basis path testing.[8]

b) What is Black box testing? Explain Boundary value analysis? [8]

OR
P.T.O.
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Q6) a) Explain security Testing with suitable example? [6]

b) Write Short notes (Any Two) : [8]

i) Integration Testing

ii) Acceptance Testing

iii) Equivalence Partitioning.

c) What is alpha & beta testing. [2]

Q7) a) Explain Automated Testing tool along with its feature & selection
process? [8]

b) What are different components of monkey talk testing tool? [8]
OR

Q8) a) Write different component of GUI Testing? [8]
b) Explain different methods of mobile testing. [8]
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[5561]-287
B.E. (Computer Engineering )

HIGH PERFORMANCE COMPUTING
(2012 Pattern) (Semester-II) (410450)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) First two questions are compulsory. Answer three questions [ (Q.3 or Q.4),
(Q.5 or Q.6), (Q.7 or Q.8) ]

2) Neat diagrams must be drawn whenever necessary.
3) Assume suitable data, if necessary.
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SEAT No. :

Q1) a) Describe the term implicit parallelism. [5]

b) What is the motivation behind parallelism. [5]

Q2) a) Define Network Topology and types it.  [7]

b) Describe the levels of parallelism in terms of instruction, Transaction,
Task. [8]

Q3) a) Draw and explain Intel Larrabee micro architecture. [7]

b) Describe the Nvidia Tesla GPU architecture with diagram. [8]

OR

Q4) a) Explain IBM CELL BE architecture.  [7]

b) Explain intel Nehalem micro architecture. [8]

Q5) a) Explain the principles of Message-Passing Programming. [6]

b) Write an algorithm for Dijkstra’s Single source shortest path. [6]

OR

P.T.O.
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Q6) a) Write an algorithm for Two-Dimensional Matrix-Vector. [6]

b) Explain Groups and Communicators. [6]

Q7) a) Explain Job Allocation and Job Partitioning. [6]

b) Explain Programming shared Address space Platforms. [6]

c) Explain Thread Cancellation. [6]

OR

Q8) a) Explain OPENMP Standards for Directive Based parallel programming.
[6]

b) Explain Parallel Best-First Search algorithm. [6]

c) Explain Shell sort algorithm with example. [6]
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B.E. (Computer Engineering )

MOBILE COMPUTING
(2012 Pattern) (Semester-II) (410451) (Elective-III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1)  Answer  Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.
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SEAT No. :

Q1) a) Explain various generations of cellular communication systems. [7]

b) What is signal strength attenuation? Explain scattering and diffraction in
details. [6]

c) Explain various traffic and control channels used in GSM network. [7]

OR

Q2) a) What is the need of spread spectrum technology? Explain FHSS
technology with example.  [7]

b) Explain using block diagram the process of authentication in a GSM
Service. [6]

c) Explain protocol layers between the MS and BTS in GSM Network.[7]

Q3) a) Indirect TCP. Explain the modifications of Indirect TCP as the selective
repeat protocol and mobile-end transport protocol. What are the
advantages and disadvantages of Indirect TCP? [8]

b) Explain the role of Agent Discovery, Agent advertisement and Agent
Solicitation during location Management in GSM Network Describe.[8]

OR

Q4) a) Describe DSR and AODV Routing Protocols. Compare both on various
parameters. [8]

b) Explain Cluster-head gateway switch routing (CGSR) protocol in detail.[8]

P.T.O.
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Q5) a) Describe Push-based data-delivery mechanism. What are the advantages
and disadvantages of Push-based data-delivery? [8]

b) What do you mean by synchronization softwares? Explain Hotsync
software in details. [9]

OR

Q6) a) What are the different types of data synchronizations in mobile computing
systems? Describe synchronization usage models in mobile applications.

[8]

b) Why selective tuning is required ? Explain Direct and Hash-based
methods.

[9]

Q7) a) What are the characteristics and advantages of mobile agents? [8]

b) Describe the functions of a mobile agent. Why does an agent move from
tier to tier during an application? [9]

OR

Q8) a) List various operating Systems used as Mobile OS. Explain Architecture
of Android application development platform. [9]

b) Explain Mobile-agent-based architecture. [8]
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[5561]-289
B.E. (Computer Engineering )

WEB TECHNOLOGY
(2012 Pattern) (Semester-II) (410451 B) (Elective -III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1)  Answer  Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn whenever necessary.
3) Assume suitable data, if necessary.
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SEAT No. :

Q1) a) Explain with diagram time for convergence. [6]

b) Write down various Device Level Energy Issues. [4]

OR

Q2) a) Explain components of Internet of Things in detail.  [6]

b) Explain four fundamental characteristic of IoT. [4]

Q3) a) Explain Value Creation from Big Data and Serialization process. [6]

b) Explain IoT for Oil and Gas Industry. [4]

OR

Q4) a) Write short note on Opinions on IoT Application and Value for Industry.
[6]

b) What are the challenges in Data Aggregation for the IoT in Smart Cities.[4]

Q5) Write short note on : [18]

a) M2M Service Layer Standardization.

b) Important Economic Dimension

c) IETF

OR

P.T.O.
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Q6) a) Explain the IoT-A Reference Architecture with diagram. [9]

b) Describe in details Solve the Basic First––The Physical word. [9]

Q7) a) Explain vulnerabilities and Security requirements of IoT. [8]

b) Write advantages and disadvantages of Local Identity. [6]

c) Write short note on: Hybrid identity management. [4]

OR

Q8) a) Explain different identity management model. [12]

b) Explain challenges for a secure Internet of Things. [6]

Q9) a) Explain following with respect to SAML approach. [9]

i) Protocol

ii) Bindings

iii) Profiles

b) Discuss Authentication and Access control policies modeling. [5]

OR

Q10)a) Describe web of trust models and Web services security. [8]

b) Explain different access control schemes of IoT. [6]
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B.E. (Computer Engineering )

CLOUD COMPUTING
(2012 Pattern) (Semester-II)  (410451 C) (Elective-III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or  Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

P3659 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the role of networks in cloud computing. [5]

b) Explain cloud computing reference model. [5]

OR

Q2) a) Differentiate between openstack, opennimbus & Eucalyptus.  [5]

b) Explain green field and brown field deployment with it’s example. [5]

Q3) a) Write pros and cons of virtualization. [5]

b) Explain KVM in detail. [5]

OR

Q4) a) Explain rm scheduling techniques. [5]

b) Explain HDFC file system. [5]

Q5) a) Explain virtual machine provisioning and migration services in detail.[8]

b) Explain SLA commitment. [8]

OR

P.T.O.
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Q6) a) Explain anatomy of cloud infrastructure. [8]

b) Explain cloud ready converged infrastructure. [8]

Q7) a) Explain architecture for federated cloud computing. [6]

b) Explain types of SLA. [6]

c) Differentiate SOAP and REST. [6]

OR

Q8) a) Explain life cycle of SLA. [6]

b) Explain software defined approach and techniques for managing IT
resources. [6]

c) Explain the phases of cloud service life-cycle. [6]

Q9) a) Explain security–As–A–cloud service. [8]

b) Explain global risk and compliance aspects in cloud environments. [8]

OR

Q10)a) Explain in detail IAM architecture. [8]

b) Explain in detail digital identity and access management. [8]
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B.E. (Computer Engineering)

BUSINESS ANALYTIC AND INTELLIGENCE
(2012 Course) (Semester - II) (Elective - IV (A)) (410452 A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Assume Suitable data if necessary
4) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6 Q7 or 08, Q9 or Q10.
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SEAT No. :

Q1) a) Explain the difference between Predictive Business Analytics and
Descriptive Business Analytics. [5]

b) How Decision Support System and Business Intelligence are related?[5]

OR

Q2) a) Write short note on: Materialized View. [4]

b) Explain with suitable example Data, Information and Knowledge. [6]

Q3) a) Explain the following terms in context with the dimensional modeling:[5]

i) Measure Attribute

ii) Galaxy Schema

b) Explain top-up approach for designing Distributed Data warehouse [5]

OR

Q4) a) Explain Business Intelligence architecture with suitable diagram. [5]

b) Differentiate between Star schema and Snowflake Schema with suitable
example. [5]

P.T.O.
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Q5) a) Use the two methods below to normalize the following group of data:[6]

20, 74, 30,35, 40, 60, 80, 56. 11

i) min-max normalization by setting min = 0 and max = 1

ii) z-score normalization

iii) Decimal Scaling Normalization

b) Explain concept hierarchy generation for categorical data. [5]

c) What is OLAP ? Explain Drill down and Pivot operations with example.
[6]

OR

Q6) a) Explain Proximity-based outlier analysis. [5]

b) What is the need of data pre-processing? Explain various data integration
techniques. [6]

c) Discuss different methods for handling missing value in data cleaning
process. [6]

Q7) a) Explain the important factors to consider while planning for scalability
of Business Intelligence system. [8]

b) Explain Performance tuning in terms of Business Intelligence infrastructure.
[5]

c) Explain the term” Contingency” in the context of business continuity.[4]

OR

Q8) a) Write short note on Business Continuity? [6]

b) Explain Capacity Planning in terms of Business Intelligence infrastructure.
[6]

c) Explain the process to maintain Business Intelligence systems. [5]
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Q9) a) Explain Data Analytics with suitable example. [6]

b) Assume a suitable banking database and use appropriate Business
Intelligence technique to classify to check the customer’s eligibility for
the loan disbursement. [6]

c) How Business Intelligence is applied in ERP? [4]

OR

Q10)Explain the applications of Business Intelligence in

a) Logistics and Production. [5]

b) CRM [5]

c) Share Market Analysis. [6]





Total No. of Questions : 8]

[5561]-293
B.E. (Computer Engineering)

OPERATIONS RESEARCH FOR ALGORITHMS IN SCIENTIFIC
APPLICATIONS

(2012 Course) (Semester - II) (Elective - IV) (410452 B)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1) or Q2), Q3) or Q4), Q5) or Q6), Q7) or Q8).
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.
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SEAT No. :

Q1) a) What is the Stages of Development of Operations Research? [6]

b) Discuss few areas of Operation Research applications in your organization
or organization you are familiar with. [6]

c) Why Simplex method is used? and solve linear programming (LP)
maximization problems using Simplex Method Maximize z = 3x

1
 + 2x

2

subject to [8]

–x
l
 +2x

2
 < 4

3x
1
 + 2x

2
 < 14

x
1
 – x

2
 < 3 x

1
, x

2
 > 0

OR

Q2) a) Explain in details of Assumptions of Linear Programming with example?
[6]

b) Describe Components of associated with basic structure of linear
programming model. [6]

c) Solve following LP Problem using Simplex Method [8]

Maximize Z = 50x + 18y subject to constraints

2x + y < 100,

x + y < 80,

x > 0, y > 0

P.T.O.
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Q3) a) A cement manufacturer produces two types of cement, namely granules
and powder. He cannot make more than 1600 bags a day due to a shortage
of vehicles to transport the cement out of the plant. A sales contract
means that he must produce at least 500 bags of powdered cement per
day. He is further restricted by a shortage of time - the granulated cement
requires twice as much time to make as the powdered cement. A bag of
powdered cement requires 0.24 minutes to make and the plant operates
an 8 hour day. His profit is £4 per bag for granulated cement and £3 per
bag for the powdered cement. Formulate the problem of deciding how
much he should produce as a linear program. Solve this linear program
graphically. [8]

b) Define Queue model and explain the structure of queuing system. [6]

c) What are the Basic characteristics of queuing system? [3]

OR

Q4) a) Explain the algebraic method to solve 2 × n or m × 2 games. [4]

b) Explain the basic Guidelines for Network Construction. [5]

c) A project consist of a series or tasks labeled A,B,. . . ,H, I with the
following relationship (W < X,Y, means X and Y cannot start until W is
completed; X,Y < W means W cannot start until both X and Y are
completed). With this notation, construct the network diagram having
the following constraints: [8]

A < D, E; B, D < F; C < G; B < H; F, G < I.

Find also the optimum time of completion of the project, when the time
(in days) of completion of each task is as follows:

Task A B C D E F G H I

Time 25 7 22 18 20 16 17 6 12

Q5) a) Mention limitation of critical path method [5]

b) Explain kendall’s notation for single - channel Poisson arrivals with
exponential service. Infinite population model [M/M/1: FCFS | | ].

[12]

OR
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Q6) a) Define Bellman principle of optimally. [6]

b) Explain the PERT and CPM. [5]

c) Explain the iterative method of getting an approximate solution to a game
problem and non-zero sum game. [6]

Q7) a) Discuss type of floats. Discuss their important. [6]

b) Explain project scheduling and project controlling. [5]

c) Explain dynamic programming problems with suitable examples. [5]

OR

Q8) a) Define Slack time and project completion time in techniques of PERT
and CPM. [4]

b) Discuss Features of Dynamic Programming. [6]

c) Recent development in OR with perspective of Bio-Technology. [6]
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MOBILE APPLICATIONS
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Instructions to the candidates:

1) Answer Q1 or Q.2, Q.3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
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SEAT No. :

Q1) a) What are the benefits of mobile Apps? [5]

b) What technology in used to develop mobile apps? [5]

OR

Q2) a) What are the myths associated with mobile application development?[5]

b) What is WAP PUSH, explain with example? [5]

Q3) a) Differentiate between WAP1 & WAP2? [5]

b) Explain different types of web engines with example? [5]

OR

Q4) a) Write a short note on JSON? [5]

b) Explain CSS3 for mobile browser? [5]

Q5) a) Explain HTML5? Design a simple form using HTML5 tags? [6]

b) Write a short note on HTTP live streaming with suitable example? [6]

c) How do we optimize the performance factors in web technology? [5]

OR

P.T.O.
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Q6) a) Explain different JAVA script fall back? [5]

b) What are different JAVA Script based UI frame work? [6]

c) Explain OMA download standard? [6]

Q7) a) Different between XHTML & HTML? [5]

b) Why cloud base browsers are faster than direct browers? [6]

c) What is DOM, explain in details? [6]

OR

Q8) a) Write a short note on JQuery? [6]

b) Explain the tools for J2ME programming? [6]

c) Explain Enyo and montage framework? [5]

Q9) a) Define and explain mobile SEO? [6]

b) Explain web SQL database API in detail? [5]

c) Explain mobile tiny URL and QR codes? [5]

OR

Q10)a) How to get the cell location without the carrier’s Assistance? [5]

b) Explain W3C Geolocation API? How it work? [6]

c) What is Sencha Touch? Explain its features? [5]
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[5561]-296
B.E. (Computer Engineering)

PROGRAMMING PARADIGMS FOR COMPLEX PROBLEMS-
CASE STUDIES IN PYTHON
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Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q.2, Q.3 or Q4, Q5 or Q6, Q7 or Q8.
2) Assume suitable data, if necessary. Neat Diagrams must be drawn whenever

necessary.
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Q1) a) For Functional programming language describe following data type [8]

i) Bit String

ii) Tuple

iii) Map

iv) List

b) Describe following fundamental concepts in imperative programming
languages [7]

i) Store

ii) Variable

iii) Assignment

iv) Iteration

OR

Q2) a) What do you mean by type synonym? Describe with suitable examples[8]

i) Recursive variants

ii) Parameterized variants

b) Describe Commonly used Python arithmetic binary operators. [7]

P.T.O.
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Q3) a) Write python functions [8]

i) To convert, given a temperature in degrees Fahrenheit, the
corresponding temperature in degrees Celsius.

ii) Compute the square root of a number supplied by the user.

b) What is referential integrity? Explain the same with regards to functional
programming language. [7]

OR

Q4) a) Analyze characteristics of constructors? Categorize constructor types.[8]

b) What do you mean by Reasoning? Classify reasoning types. [7]

Q5) a) Describe with suitable examples following parts of function with functional
programming language. [9]

i) Function Names

ii) Function Parameter Types

iii) Function Return Type

b) With suitable diagram, describe GOFER system. [8]

c) Write a note on Type inferring in gofer. [3]

OR

Q6) a) Write a recursive python program for link list operations - Insert node in
between, Delete a node, Print list. [8]

b) Write a program to calculate factorial using recursion. [6]

c) With suitable example, Explain List and Stream as recursive data types.[6]
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Q7) a) What is name in name space? Describe following terminologies with
respect to name spaces. [10]

i) Context

ii) Name space identifier

iii) Local name

b) Discuss following properties of Iterators [10]

i) Non-blocking and Blocking,

ii) Dynamic Cursor Support.

OR

Q8) a) What exactly is meta-programming? How it it supported by python?
What are benefits of Modular programming. [10]

b) How do scripting languages affect accessibility ? What is version control?
What are the benefits of the same? [10]
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CONCURRENCY ON OPEN SOURCE SYSTEMS
(2012 Pattern) (Semester - II) (End Semester) (Open Elective)
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Instructions to the candidates:
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2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
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Q1) a) Differentiate shared memory programming and distributed memory
programming. [5]

b) What is a deadlock? How it is prevented? [5]

OR

Q2) a) State Cigarette Smokers problem. How it is solved? [5]

b) What is synchronization? Explain some synchronization mechanisms.[5]

Q3) a) Explain syntax structure of CCS/π calculus. [5]

b) Differentiate RPC & RMI. [5]

OR

Q4) a) Explain centralized symmetric shared memory architecture. [5]

b) List and explain different libraries used in Android architecture. [5]

Q5) a) Explain in detail distributed memory architecture. [10]

b) Explain request reply mechanism in client-server system. [8]

OR

Q6) a) Explain the different ways of message passing in client-server systems.[6]

b) Explain how processes communicate in concurrent system. [6]

c) Explain RMI. What are its drawbacks? [6]

P.T.O.
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Q7) a) Explain different models of computation for concurrent processing.[10]

b) Draw & explain the following terms: [6]

i) Requesting a resource

ii) Holding a resource

OR

Q8) a) Explain in detail graph theoretical algorithm. [8]

b) Explain Fixpoint theory for statically detecting deadlocks in core. [8]

Q9) a) Explain π calculus with example. [8]

b) Explain operational semantics & algebraics semantics with respect to
CSP. [8]

OR

Q10)a) Explain how bully algorithm can be modeled using CSP? [8]

b) Explain use of CSP. Explain denotational semantics with respect to CSP.
[8]
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FUNDAMENTALS OF SOFTWARE DEFINED NETWORKS
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Q1) a) Explain the functions of different network support layer of OSI. [4]

b) What is difference between OSI and TCP/IP protocol suit? [4]

OR

Q2) a) What are the different layers in SDN? Draw SDN Architecture. [4]

b) What are different SDN flavors? Describe in brief. [4]

Q3) Explain history, evolution & need of Open Flow. [6]

OR

Q4) Write a note on

a) ONF [3]

b) Orchestration [3]

Q5) What are proactive and reactive Flows? [6]

OR

Q6) Explain different OpenFlow actions. [6]

Q7) a) Why we need NV? What is relation of SDN to network virtualization and
NFV? [8]

b) Are SDN and network virtualization the same? Differentiate them. [8]

OR

P.T.O.
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Q8) a) Explain abstraction of physical network. Why it is important. [8]

b) What is role of NAT device in the network? Describe. [8]

Q9) a) Explain following SDN based network application. [8]

i) Updating data center networks

ii) Cloud data scalability

b) Explain SDN network management. [6]

c) Explain benefits of network as a service (NasS). [4]

OR

Q10)a) Discuss role of SDN in bandwidth calendaring. [8]

b) What is Mininet? Explain basic commands of Mininet. [6]

c) Explain SDN Future? [4]

Q11)a) What are SDN Open source controllers? Explain in Detail. [8]

b) Explain applicability of OpenFlow protocol in SDN controller. [4]

c) What are different open source SDN solutions? [4]

OR

Q12)a) Write a short note on [8]

i) SDN controller security

ii) SDN controller application

b) Write a note on [8]

i) NOX

ii) POX.





Q1) a) Explain with the given dataset how Decision Support System will help,
Laptop shop to predict whether the customer will buy or not buy laptop.

[8]

ID Age Income Gender Marital Status Buys

1 < 21 High Male Single No

2 < 21 High Male Married No

3 21-35 High Male Single Yes

4 > 35 Medium Male Single Yes

5 > 35 Low Female Single Yes

6 > 35 Low Female Married No

7 21-35 Low Female Married Yes

8 < 21 Medium Male Single No

9 < 21 Low Female Married Yes

10 > 35 Medium Female Single Yes

11 < 21 Medium Female Married Yes

12 21-35 Medium Male Married Yes

13 21-35 High Female Single Yes

14 > 35 Medium Male Married No
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b) Differentiate Operational data and Informational data. [6]

c) What are the phases of data Analytics lifecycle? Which is the most
important phase ? Justify your answer. [6]

OR

Q2) a) Explain Hadoop Eco system with diagram. [8]

b) Smoothen the following data set using binning 3, 10, 1, 7, 8, 5. [6]

c) Justify how Snow-Flake schema is better than Star schema? [6]

Q3) a) What is linear regression? What type of Machine learning applications
can be solved with linear regression? [8]

b) What is the significance of Support Vector Machine Classifier Model
with example. [5]

c) Give the type of learning for the following cases. Justify your reason. [4]

i) Classification of mail as Spam or not

ii) Social network analysis

OR

Q4) a) What is logistic regression? Explain with example. [8]

b) Explain with suitable example to predict whether a student will pass or
not using Support vector machine. [5]

c) What is Time series analysis ? Give example. [4]

Q5) a) A database has 6 transactions. Let minimum support = 60% and Minimum
confidence = 70%. Find all frequent item sets and association rules using
Apriori algorithm. [8]

Transaction ID Fruits Bought

T1 {M,N,O,P}

T2 {M,O,P,Q}

T3 {M,O,R}

T4 {M,N,O,P,Q}

T5 {M,N,P}
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b) Given two objects O1 and O2 represented by the 4 attributes (xl,x2,x3,x4)
and (yl,y2,y3,y4) with values given below: [4]

O1= (22, 1, 42, 10) and O2 = (20, 0, 36, 8)

i) Compute Euclidean Distance between two objects

ii) Compute Manhattan distance between two objects

c) Explain the role of Bayes theorem in decision making. [5]

OR

Q6) a) What is Bayesian Classifier? Elaborate the training process of a Bayesian
classifier with suitable example. [8]

b) Explain with example following terms: [4]

i) Apriori property

ii) Support

c) Differentiate between single link and complete link methods used in
Hierarchical Clustering. [5]

Q7) a) Write and explain R code for any classification technique. [8]

b) Explain GUI of R with diagram. [4]

c) What is the role of R in machine learning? [4]

OR

Q8) a) Explain data processing with R. [8]

b) Explain data frames with example. [4]

c) Write short notes on Handling Data in R Workspace. [4]
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Q1) a) Find an integer of the following simultaneous equation using CRT. [6]

x   2 mod 3,    x   3 mod 5, x   2 mod 7

b) Explain active attack and passive attak. [4]

OR

Q2) a) Draw AES block diagram and state the general steps in detail. [6]

b) Distinguish between linear cryptanalysis and differential cryptanalysis.[4]

Q3) a) Enlist the requirement of hash function and explain working of MD-5
algorithm in detail. [6]

b) Describe the contents of Digital Certificate. [4]

OR

Q4) a) Explain Diffie Hellman key exchange algorithm with example. [6]

b) What four requirements were defined for Kerberos? [4]

Q5) a) Explain SSL hand shake and SSL Record protocol in detail with neat
sketch. [8]

b) How AH and ESP differ while working under transport and tunnel mode.
[8]

OR

P.T.O.
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Q6) a) Explain different IDS methods with one example each. [8]

b) Define IKE protocol and explain its aggressive mode and quick mode in
brief. [8]

Q7) a) What is cyber stalking? Explain the types of stalkers. [8]

b) Address security issues in cloud computing. [8]

OR

Q8) a) Describe the Indian and global legal perspective on cyber-crime. [8]

b) Explain with example how social engineering is playing wide role in
cybercrime. [8]

Q9) a) What is SQL injection? Explain in detail. [6]

b) Write a short note on [12]

i) Different ways of password cracking.

ii) Indian IT Act 2000 and its challenges.

OR

Q10)Write notes on: [18]

a) Phishing.

b) Host based malicious programs ; Trap Door, Logic Bombs and Trojan
horse.

c) Key loggers & Spywares.
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Q1) a) In the context of class diagram show a generalization and composite
relationship with the help of one example each. [6]

b) In the context of state diagram, define state, trigger, guard and effect.[4]

OR

Q2) a) In the context of class diagram what is a qualified association and
association class. Show using an example. [6]

b) In the context of use case diagram show the include and extend relationship
using a diagram. Draw the diagram only with all relevant parts labelled.[4]

Q3) a) With the context of activity diagram, elaborate decision and merge with
the help of an example. [6]

b) The use case login accepts the userid and password from the user. The
system validates them and displays the message that 'User Id or password
is invalid'. Draw a sequence diagram for this. [4]

OR

Q4) a) Draw a state diagram of ordering Pizza using a web based system. Draw
the states from placing the order till the delivery. [6]

b) Draw a use case diagram with appropriate relationships and notation for
the following description. Consider an online travel planner software.
Through this software, the user can book bus tickets, provide payment
information, provide address, book a car on rent, book a hotel room. It
is mandatory to provide payment information and provide address for
booking of bus tickets, car on rent and a hotel room. [4]

P.T.O.
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Q5) a) Write a note on Making a Reuse Plan from the context of system design.
[8]

b) Which are the boundary conditions & how they are handled? [8]
OR

Q6) a) Describe one way of breaking a system into subsystems. [8]

b) Describe allocation of subsystems in System Design. [8]

Q7) a) Write the classification, motivation, class diagram and uses of adapter
design pattern. [8]

b) Write the classification, motivation, class diagram and uses of state design
pattern. [8]

OR

Q8) a) Write the classification, motivation, class diagram and uses of strategy
design pattern. [8]

b) Write the classification, motivation class diagram and uses of observer
design pattern. [8]

Q9) a) Draw a flow chart of test driven development. [8]

b) Features of printer are to be tested & its specification is as follows. [10]
It prints the document in black & white, colour. It has an on/off button.
It accepts A4 paper one at a time for printing. It has two LED lights.
Green light shows normal printing operation & red light shows problem
with printing. It has two cables. One is power cable & other is data
cable, which is connected to the CPU. Write at least five test cases to
check that the Printer machine works properly. [10]

OR

Q10)a) Differentiate between black box and white box testing. [8]

b) Elaborate the V curve of testing. [10]
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Q1) a) What are the constituents of soft computing? [6]

b) List the types of pattern recognition tasks. [6]

c) Explain in brief Boltzmann machine. [8]

OR

Q2) a) Give an example of intelligent system and elaborate it. [6]

b) Explain the limitations of perceptron for classification. [6]

c) What is SOM? Explain training algorithm for SOM. [8]

Q3) a) Explain the merits and demerits of fuzzy logic. [8]

b) Explain the Alpha-cut method for discrete fuzzy sets to perform arithmetic
operations. [8]

i) Subtraction

ii) Multiplication

OR

Q4) a) “Behavior of fuzzy logic is deterministic”? Comment. [8]

b) What are fuzzy relations? Explain following operation on fuzzy relations.
[8]

i) Intersection

ii) Containment

P.T.O.
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Q5) a) Is it advisable to apply genetic algorithm for all kinds of optimization
problems? Justify. [10]

b) Write a short note on evolutionary programming? [6]

OR

Q6) a) Explain crossover and mutation techniques. [10]

b) What are limitations of genetic algorithms? [6]

Q7) a) Describe how soft computing can be used in mobile ad-hoc networks.[9]

b) Mention the application areas of fuzzy logic. [9]

OR

Q8) a) Describe how soft computing can be used in software engineering. [9]

b) Mention application area of genetic algorithms. [9]
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Q1) a) List & explain Disciplines contributing to HCI. [6]

b) Discuss goals of user interface design. [4]

OR

Q2) a) Explain conceptual model for user interface design. [6]

b) Explain the importance of “Know the user” in usability process. [4]

Q3) a) Explain the concept of Gulf of evaluation. [6]

b) Write a short note on: Information Design. [4]

OR

Q4) a) State and explain goal of User Interface design. [6]

b) Explain benefits of good interface design. [4]

Q5) a) Differentiate between formative evaluation and Summative evaluation.[8]

b) Explain the importance of user satisfaction questionnaire for interface
testing. [8]

OR

Q6) a) Explain various stages of usability testing? List them and explain in detail.
[8]

b) What are the different ethical Aspects of Tests with Human Subjects.[8]

P.T.O.
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Q7) a) State and explain three main types of Usability standards. [8]

b) How Message box & Dialog box standards are helpful to provide
information about user interface. [8]

OR

Q8) a) Explain the importance of user documentation in usability standard. [8]

b) State and explain principles of good user interface design. [8]

Q9) Write a short note on (Any three) [18]

a) Web analytics

b) GOMS model

c) CAUSE tool

d) Simulation and virtual reality

OR

Q10)Write a short note on (Any three) [18]

a) Collaborative system

b) Theoretical solutions

c) Intelligent User interfaces

d) Ethics of usability
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Q1) a) Define callee-save and caller-save registers. How do the use of registers
save time for programming languages? [6]

b) What is a trace? Write the algorithm for traces generation. [6]

c) Explain reference counting for garbage collection. Discuss the problems
with this technique using suitable example. [8]

OR

Q2) a) Describe tree operators for intermediate representation. [6]

b) Define Basic Block. What are the steps for converting a long sequence
of statements into basic blocks? [6]

c) Explain copying garbage collection with a neat diagram. Write Cheney’s
algorithm and comment on its cost. [8]

Q3) a) Explain Higher - order functions and functional programming language
in brief. What are three flavors of Functional programming language? [6]

b) Explain call-by name and call-by-need with respect to lazy evaluation.[6]

c) Explain type coercion and type cases with suitable examples. [6]

OR

Q4) a) Define inline expansion. Explain the rules for inline expansion. [6]

b) What are the facilities for private fields and methods in OOP languages?[6]

c) Explain different techniques for optimization of lazy functional
programming. [6]

P.T.O.
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Q5) a) What is inter-procedural optimization? Describe different kinds of inter-
procedural optimizations. [8]

b) Differentiate between register allocation and assignment? Discuss different
approaches for the same. [8]

OR

Q6) a) Explain Inter-procedural data - flow analysis in brief. Describe different
functions for flow-insensitive side effect analysis. [8]

b) What are possible caches in a system? Describe different approaches
for instruction-cache optimization. [8]

Q7) a) What are reasons for variable aliases? Explain variable aliases based on
type and based on flow. [8]

b) What are the contents of table and DAG in value numbering algorithm
for given block? [8]

g  x + y

h  u – v

i  x + y

x  u – v

u  g + h

v  i + x

w  u + v

OR

Q8) a) What are the different techniques to speed up dataflow analysis? [8]

b) Explain Worklist algorithm. [4]

c) What is incremental dataflow analysis? Explain any one technique to
avoid repeated computation. [4]
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Q1) a) Define Parallel Algorithms and explain Algorithm design technique. [4]

b) Explain the terms : Biotonic sorter, Biotonic sequence, Half Cleaner. [6]

OR

Q2) a) What are sequential algorithms? Explain with suitable example. [5]

b) What is cost optimality? How to calculate cost of parallel algorithms.
[5]

Q3) a) How to implement a parallel sorting algorithm on EREW model? [6]

b) Explain Systolic algorithms. [4]

OR

Q4) a) Explain parallel merging networks. [6]

b) Differentiate between hypercube and Cube connected cycle parallel
computation network. [4]
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Q5) a) Explain with suitable example the Biotonic sequences. Check if following
sequences are biotonic : [8]

i) 8, 4, 2, 1, 2, 5, 7, 9

ii) 6, 2, 6, 9, 7 Justify your statement.

b) Explain the following with suitable example : [8]

i) Permutation in parallel computing.

ii) Combinations in parallel computing.

OR

Q6) a) Analyse MESH Transpose. Check Mesh Transpose algorithm for
optimality. [8]

b) Devise a PRAM algorithm to perform a pre order traversal of a rooted
Binary tree. Is this algorithm cost optimal. [8]

Q7) a) Is Manber & Lander’s algorithm Control Parallel or Data Parallel. Explain.
[8]

b) Explain Parallel quick sort on Multi processors. [8]

OR

Q8) a) Discuss hyperquick sort algorithm with an example. [8]

b) Explain with example the applications for Ellis algorithm. [8]

Q9) a) Describe Map Reduce computation in homomorphism. [9]

b) What is computer algebra system? Draw and explain its framework. [9]

OR

Q10) a) Explain the terms and its stages with neat diagram. [9]

i) Pipelines.

ii) Homomorphism.

b) Explain algebric method in synthesis of parallel algorithms. [9]
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Q1) a) State essential characteristics of cloud computing. [5]

b) State and describe life cycle of SLA. [5]

OR

Q2) a) Describe different types of Virtualization. [5]

b) Explain the cloud deployment model. [5]

Q3) a) Explain architecture of XEN hypervisor in details. [5]

b) What is community cloud? Explain in brief. [5]

OR

Q4) a) State and explain different phases of SLA management of applications
hosted on cloud platform. [5]

b) Write short note on SaaS. [5]

Q5) a) Describe issues related to the run time interaction between DomO and
DomU. [8]

b) What is cloud security? Explain in details identity management and access
control for secure computing. [8]

OR

P.T.O.
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Q6) a) Discuss mandatory OS security elements. [8]

b) List out any four security challenges in cloud computing. [8]

Q7) a) Explain Google App Engine with diagram. [10]

b) Explain the open source cloud ‘Open Nebulla’. [8]

OR

Q8) a) Explain the services offered by Amazon S3. [10]

b) Write a short note on cloud implementation and application. [8]

Q9) a) Enlist and explain benefits of using wireless networks for Ubicom. [8]

b) Describe methods to acquire user input related to Human Centred
Design(HCD). [8]

OR

Q10)a) Compare Virtual Reality with Augmented Reality. [8]

b) What do you understand by context aware system? Explain its architecture
in detail. [8]
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Q1) a) Write short notes on: [06]
i) Star Schema.
ii) Fact Constellation Schema.

b) What is meant by Business Model? List different types of Business
Models. [04]

OR
Q2) a) Write a note on:

Components that are used in Data Warehouse architecture. [06]

b) Explain in brief-Data Quality and Data Profiling. [04]

Q3) a) What is ETL? Discuss in brief Extraction and Change Data Capture
concepts. [06]

b) Differentiate between OLTP and OLAP. [04]
OR

Q4) a) Discuss the application areas of BI. [04]
b) Explain the following facts in brief. [06]

i) Additive.
ii) Semi-additive
iii) Non-additive.

P.T.O.
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Q5) a) Draw and explain each layer of reporting architecture. [08]
b) Explain the concept of Query Rewrite with suitable example. [04]
c) What are the characteristics of OLAP? List different types of OLAP

servers. [04]
OR

Q6) a) Discuss the interfacing of Reporting tool with data warehouse. [08]
Also write and explain the reporting tool functionalities.

b) Explain Drill-up and Drill-down OLAP operations with suitable examples.
[08]

Q7) a) Discuss the importance of Data Visualization in BI. [06]
b) What is meant by Decision Tree in Data Mining. [04]
c) Draw and explain KDD process in Data Mining. [06]

OR

Q8) a) Write notes on: [08]
i) Single Linkage Clustering.
ii) Complete Linkage Clustering.

b) What is Business Analytics? Explain the relationship between BI, Data
Science and Data Analytics. [08]

Q9) a) List different BI application tools. Elaborate Qlik view tool. [06]
b) What is HIVE? Explain correlation between Hadoop and Hive. [06]
c) Elaborate the features and components of the My Report BI tool. [06]

OR

Q10)a) Explain the importance and best practices of Agile BI and embedded BI.
[08]

b) i) Draw Cloud BI model. [03]
ii) Write advantages of cloud computing for BI users. [03]
iii) When and How to apply cloud computing on BI data? [04]
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Q1) a) Contrast SOA with 2-tier Client Server architecture, with application logic,
technology and security perspective. [6]

b) Describe the significance of service description document in detail.  [4]

OR

Q2) a) Discuss in detail web-services framework. [6]

b) Justify the use of SOA as a web service. [4]

Q3) a) Contrast in detail abstract description and concrete description. [5]

b) Demonstrate the use of WS meta-data exchange specification. [5]

OR

Q4) a) Apply SOA delivery life cycle to demonstrate use of it as a web-service.[6]

b) Highlight the significance of service reusability and service contract. [4]

Q5) a) Enlist the advantages of a business centric SOA & contrast between
task centric and entity centric business services. [8]

b) Discuss the various guiding factors for service modeling. [8]

OR

Q6) a) Provide detailed comments on, how services inside SOA are loosely
coupled.  [8]

b) Provide a brief note on WS-Policy. [8]

P.T.O.
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Q7) a) Describe in detail the fundamental aspects of a SOAP language. [8]

b) Discuss in detail the steps for service oriented design process. [8]

OR

Q8) a) Discuss the steps involved in the construction of a SOA. [10]

b) Explain the basics of WSDL language. [6]

Q9) a) Describe in detail, the WS-BPEL process definition structure. [10]

b) Discuss SOA standards.  [8]

OR

Q10)Write short notes on [18]

a) SOA and Cloud Computing

b) WS Coordination

c) Service design of business services
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Q1) a) Imagine that you are the manager of a small e-bookshop. Describe what
‘e-business strategy’ you would prefer to compete with large competitors
like Amazon. com and Bol.com. Include the following terms: long term
planning, corporate objectives and environment. [06]

b) Discuss terms front-office and back-office systems? [02]

OR

Q2) a) Define-e-Commerce. Discuss different types of e-Commerce. Explain
importance of World Wide Web for e-Business? [06]

b) Compare : e-Commerce & e-Business. [02]

Q3) a) Discuss similarities and differences between the following concepts :
business unit value chain, industry value chain, supply chain, logistics.

[06]

b) Explain Business Process. List any seven characteristics of a business
process. [04]

OR

Q4) a) Discuss the four key elements of the strategic planning process and
explain how they are interrelated. [06]

b) How would you define Business - IT alignment? Explain why it is
important. [04]
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Q5) a) What are the three factors contributing to the success of e-markets?
Give one example for each factor and explain. [08]

b) List and Discuss the key advantages of an e-procurement solution.[08]

OR
Q6) a) Explain why it is important for an industrial company to have full

management attention for its purchasing process. [08]
b) What products  are  most  likely  to  be trades  successfully  through an

e-market place: commodities or specialty goods? Explain why and give
one example of both types of goods? [08]

Q7) a) Discuss framework for m-commerce. List and explain implementation
challenges in m-commerce. [08]

b) Write a short note on m-commerce life cycle. Explain advantages and
disadvantages of m-commerce. [08]

OR

Q8) a) Discuss different types of mobile services in detail. [08]
b) Define m-commerce and explain how an e-government could use it to

increase its efficiency and effectiveness. [08]

Q9) a) Discuss the five major m-commerce applications, and provide a specific
example of how each application can benefit a business. [06]

b) Explain how m-commerce can expand the reach of e-business. [06]
c) What are various mobile commerce services for consumer? Explain.[08]

OR

Q10)a) What are different advantages and disadvantages of m-commerce? [06]
b) What are critical factors responsible for success of M-commerce?[06]
c) The mobile devices of the future will be more powerful, less heavy, and

comprise new interfaces to the user and to new networks. Explain what
are special technologies used in m-commerce. [08]
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Q1) a) Explain the framework for GIS. [5]
b) Explain scale of measurement.  [5]

OR
Q2) a) Explain image entrerpretation strategy. [5]

b) Explain the process of preprocessing. [5]
Q3) a) Write short note on SLAR. [5]

b) Explain the factor affecting microwave measurement. [5]
OR

Q4) a) Explain spatial filtering. [5]
b) Explain the process of classification. [5]

Q5) a) Explain conversion of existing data. [8]
b) Explain sources of error in GIS. [8]

OR
Q6) a) Explain the concept spatial data processing. [8]

b) Compare RMS error & location error. [8]
Q7) a) Compare raster Data & vector data. [8]

b) Compare all elements of GIS moduling. [10]
OR

Q8) a) Explain different type of operation in raster data analysis. [6]
b) Write a note on distance measurement & pattern analysis. [12]

Q9) a) Explain components & architecture of ITS. [8]
b) Explain integration of GPS & GIS. [8]

OR
Q10)a) Write a note on GIS. Project planning. [8]

b) Explain the rate of software engineering for GIS project management.[8]
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Q1) a) Explain any three levels of natural language understanding with example.
[8]

b) Explain top down parsing with example. [8]

c) How is natural language processing system evaluated? [4]

OR

Q2) a) Explain bottom-up chart parser with an example. [8]

b) Explain with an diagram flow of information in natural language
understanding system. [8]

c) Explain with example any one feature used in English for natural language
processing. [4]

Q3) a) Explain Viterbi algorithm with example. [8]

b) Describe a simple context dependent best first parser. [8]

OR

Q4) a) Explain the process of obtaining lexical probabilities with an example.
[8]

b) Explain human preferences in encoding uncertainty during parsing. [8]

P.T.O.



2[5561]-312

Q5) a) Explain with examples how word sense disambiguation is a challenging
problem in natural language processing. [8]

b) Explain the role of logical form in semantic processing with example.
[8]

OR

Q6) a) Describe use of lexical resource wordnet for natural language processing
applications. [8]

b) Explain semantic web ontology with an example. [8]

Q7) Write short note on [18]
a) Automatic text summarization

b) Machine Translation

c) Semantic Web Search

OR

Q8) a) What is Semantic Search? How does it improve the accuracy of the
search contents? [9]

b) Describe automatic machine translation and metric used for its evaluation.
[9]
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Q1) a) Explain in brief, the key techniques used for indirect communication in
Distributed system. [5]

b) What are various forms of transparency in distributed system? Illustrate
network transparency with an example. [5]

OR

Q2) a) What is CORBA CDR? Explain marshalling in CORBA along with data
structure description in the message using IDL. [5]

b) What is Group Communication? Discuss IP multicast with respect to
following : [5]
i) Multicast Routers
ii) Multicast address allocation

Q3) a) Describe how connectionless communication between a client and a server
proceeds when using sockets. Explain why are sockets insufficient for
high performance communication?  [5]

b) Describe Skype overlay architecture with neat diagram. [5]
OR

Q4) a) What is Java Object Serialization and Deserialization? Can sockets and
file descriptors be serialized? Explain marshalling a proxy in Java RMI.

[5]
b) Explain the RPC exchange protocols used for implementing various types

of RPC. [5]
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Q5) a) Two processes P and Q are connected in a ring using two channels, and
they constanly rotate a message m. At any one time, there is only one
copy of m in the system. Each process’s state consists of the number of
times it has received m and P sends m first. At a certain point, P has the
message and its state is 101. Immediately, after sending m, P initiates the
snapshot algorithm. Explain the operation of the algorithm in this case,
giving the possible global state (s) reported by it. [8]

b) Explain the central server algorithm and evaluate the performance of this
algorithm for mutual exclusion. [8]

OR

Q6) a) What is Lamport’s definition of concurrent events using : [8]

i) Happened before relation and

ii) The concept of causality?

What are the limitations of Lamport’s Logical clock?

b) Illustrate with suitable example, a ‘snapshot’ algorithm for determining
global states of distributed systems. [8]

Q7) a) Discuss Domain Name System with its components like DNS queries,
DNS name server. [8]

b) Discuss how resource scheduling differs in multimedia applications
compared to traditional CPU schedulers. Explain in brief, fair scheduling
and real time scheduling methods used for resource scheduling. [8]

OR

Q8) a) Explain the principal design feature of BitTorrent file sharing application,
its terminology and explain in detail how BitTorrent protocol operates.

[8]

b) Outline the architecture of X.500 application level directory service
standard. Discuss the reasons behind the popularity of LDAP
specification over X.500? [8]
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Q9) a) What is Protection Domain? Explain the two alternative implementations
which are commonly used in distributed systems.

[10]

b) Explain in brief, the use of Cryptography in the implementation of : [8]

i) Secrecy and integrity

ii) Authentication

iii) Digital Signature

OR

Q10)a) Explain in detail the process architecture of KERBEROS with diagram.
[10]

b) Discuss the concept of GRID. Explain in brief, the requirements of Grid
Applications. Distinguish between Grid and Cloud Computing. [8]
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Q1) a) Differentiate between strict two phase locking protocol and rigorous
two phase locking protocol. [6]

b) What are the performance measures of parallel database system? [4]

OR

Q2) a) Explain some partitioning techniques in distributed system.  [6]

b) What is skew? What are classifications of skew? [4]

Q3) a) Explain Cassandra architecture in detail. [5]

b) Explain Types of NoSQL databases, explain with example. [5]

OR

Q4) a) What are the two components of object? Write formal structure of object.
[5]

b) How to improve data access with secondary indexes in dynamodb. [5]

Q5) a) What is a stream data management system explain its issue and solutions.
[10]

b) Explain Social Network Analysis. [6]

OR
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Q6) a) Explain the algorithm for apriori-based frequent substructure mining?[8]

b) What is a graph database? Why it is important? State the application of
graph mining? [8]

Q7) a) What is web mining? Explain taxonomy of web mining? [8]

b) Explain Text categorization methods in detail. [8]

OR

Q8) a) Describe collaborative filtering: Matrix Factorization in detail. [8]

b) Describe K-nearest neighbor (KNN) method in detail. [8]

Q9) a) Explain cloud database in detail? Also explain advantage and limitations
of cloud databases? [8]

b) Write a short note on: [10]

i) Temporal query language

ii) Multimedia database

OR

Q10)a) What are the types of multimedia data? Also, Explain the requirements
of multimedia database. [8]

b) What is a deductive database system? What is spatial database system?
Explain both in detail. [10]
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Q1) a) Discuss forward and backward handoff mechanisms. [4]

b) List and explain strategies of mobile handoff detection. [5]

OR

Q2) a) Explain mobility management doing. Define Handoff and Roaming.  [4]

b) Explain Personal Communications Systems. Draw and explain basic PCS
architecture. [5]

Q3) a) Draw neatly GSM SMS architecture and explain role of SM-SC. [5]

b) What are the HLR and VLR? Describe HLR and VLR in Call Routing
Roaming? [5]

OR

Q4) a) Write a Short Note on: VLR Database Overflow. [4]

b) Explain different cases of handovers. Draw the signal and response
diagram for all the cases and show their differences clearly. [6]

Q5) a) List and explain benefits of GPRS. What is the role of SGSN and GGSN
in GPRS network? [9]

b) Draw and explain WAP architecture. [8]

OR
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Q6) a) Discuss design guidelines for WAP. What are disadvantages of
implementing TCP/IP directly over mobile network? [9]

b) How much of original GSM network does GPRS need? Which elements
of the network perform the data transfer? Explain. [8]

Q7) a) Specify advantages, disadvantages of application to application messaging
architecture. [9]

b) Draw and explain implementation and design phase of mobile application
development. [8]

OR

Q8) a) What is major difference between wireless internet, smart client, and
messaging mobile application architectures? [9]

b) What do we mean smart client? What is the defining factor of smart
client applications versus thin client applications? On which devices can
we deploy smart client applications?

[8]

Q9) a) Discuss core and additional features of Android OS [9]

b) Discuss role of Application framework and Dalvik Virtual Machine in
Android OS architecture. [8]

OR

Q10)a) List and explain application components of android. [9]

b) Draw flowchart for application life cycle of android. [8]
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Q1) a) Explain following quadric surfaces with the mathematical treatment. [5]

i) The elliptic paraboloid

ii) Hyperboloid of two sheets.

b) Explain parametric representation of a Curve and its intrinsic properties.
[5]

OR

Q2) a) What is meshes in 3D modeling? Demonstrate using dolphin example.[5]

b) Explain Boundary representation of solids using suitable example. [5]

Q3) a) Explain common uses of Quadtrees and Octrees. [5]

b) Explain Basic Ray Tracing Algorithm. [5]

OR

Q4) a) Explain Phong’s illumination model in detail. [5]

b) Discuss texture mapping with suitable example. [5]

Q5) a) Explain pBuffer rendering with respect to OpenGL. [8]

b) Which are the shadowing Techniques  with respect to OpenGL? Explain
in brief. [8]

OR
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Q6) a) Explain Phong lightning  with suitable example with respect to OpenGL.
[8]

b) Does OpenGL support shadows implementation directly? Explain how
it is implemented? [8]

Q7) a) What are the methods of controlling animation? Explain with suitable
example. [8]

b) Compare conventional and Computer assisted animation. [8]

OR

Q8) a) What is meant by key-framing, tweening and morphing? Explain with
suitable example. [8]

b) Explain various devices that are used for producing animation. [8]

Q9) a) What is virtual reality? Explain froms of virtual reality. [8]

b) Explain Clinical Therapy application and different virtual reality devices
used in it. [10]

OR

Q10)a) Write a short note on: [8]

i) Biological input sensors

ii) Haptic feedback.

b) Explain Digital Marketing application of virtual reality with sample case
study. [10]
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Q1) a) Explain Luhn’s idea in detail. [5]

b) Write a short note on matching coefficients. [5]

OR

Q2) a) Explain the working of Single pass and Single link algorithm with example.
Justify the advantages and disadvantages of Single Link over Single Pass.

[10]

Q3) a) Compare Suffix Arrays and suffix Trees. [5]

b) Explain concept of hash addressing with suitable example. [5]

OR

Q4) a) Write a note on User Oriented measures used for evaluating the
performance of any retrieval system. Also explain their significance. [5]

b) Explain the ontology life cycle. [5]

Q5) a) Describe the architecture of distributed IR. [8]

b) Write a note on MULTOS. [8]

OR
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Q6) a) How queries are processed in distributed IR? [8]

b) What are the challenges in multimedia IR? [8]

Q7) a) Explain role of crawlers in indexing with suitable architecture. [8]

b) Compare centralized and distributed architecture of search engine. [10]

OR

Q8) a) What are the challenges in searching the web? [8]

b) Explain the role of page ranking algorithm in IR with various parameters
considered for page ranking. [10]

Q9) a) Explain content based recommender system with suitable example. [8]

b) Explain concept of semantic web in detail. [8]

OR

Q10)a) What is the role of collaborative filtering in recommendation? [8]

b) Discuss trends and research issues involved in IR [8]
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Q1) a) Explain how IT is gaining importance in formulating and implementing
business strategy. Explain this importance with one example of real life
case study. [6]

b) Enlist the five steps of a typical Scenario Planning.  [2]

OR

Q2) a) What is IT Strategy? Describe reasons for formulation of IT Strategy?[4]

b) Enumerate and explain some of the prominent best practices for achieving
good SITP. [4]

Q3) a) What is Work Breakdown Structure? Describe in brief different ways to
develop it. [6]

b) What are the different parameters to check quality of project? Explain.[6]

OR

Q4) a) Explain in brief ‘How will you measure PMO performance’. [6]

b) Describe project management organization at various stages of maturity.[6]

Q5) a) Describe IT Service Continuity Management considering ITSCM process
steps, measures for quick restoration. [8]

b) Define following terms with reference to Service level management. [5]
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i) Service catalog

ii) Service level agreement

iii) Operation level agreement

iv) Underpinning contract

v) Service level requirement.

c) Describe three Critical Success Factors for Service level management
success. [3]

OR

Q6) a) Describe in brief Availability Management. [8]

b) Enlist ITIL Service Support Processes and explain any one in brief. [8]

Q7) a) Write a PHP program to create multidimensional array consisting of marks
of two students in different subjects and display using looping
statement/s . [10]

b) Describe methods to send information to PHP file through HTML form.
[6]

OR

Q8) a) Explain Web Service Components and their relationship with each other.
[8]

b) Write a program for validating a given email address in PHP. [8]

Q9) a) Write short note on ERP. [9]

b) What are the roles of International bodies in facilitating Trend in ITES?
[9]

OR

Q10)a) Write a case study on Internet banking. [9]

b) Discuss current employment in IT/ITES industry. [9]
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Q1) a) Explain the logical layers of ISO/OSI model. [6]

b) Describe architecture of network. [4]

OR

Q2) a) Explain ISDN services.  [6]

b) What is the need of detection of errors at various layers of OSI? [4]

Q3) a) Explain IGRP in detail. [6]

b) Describe VPN in brief. [4]

OR

Q4) a) Explain inter-domain routing Protocol as BGP? [6]

b) Differentiate IPv4 and IPv6. [4]

Q5) a) State various issues in resource allocation. [8]

b) Explain any one queuing discipline in detail. [10]

OR
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Q6) a) What are the techniques of TCP congestion control? Explain Fast
retransmit and Fast recovery. [10]

b) How to transmit MPEG over network? Explain. [8]

Q7) a) Describe Traffic Engineering with IP/MPLS. [8]

b) Explain any one routing protocol for QoS routing. [8]

OR

Q8) a) State and explain various attributes of Qos. [8]

b) Explain Traffic Engineering with VPN. [8]

Q9) a) Explain Qos in wireless networks. [8]

b) What are the research trends in wireless networks? [8]

OR

Q10)a) List the differents between various 802.11 standards. [10]

b) Explain basic architectural stack of IEEE 802.16. [6]
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Q1) a) Explain any two rendering tools used in visualization. [4]

b) What is scope of Bioinformatics? Explain protein structure databases.[6]

OR

Q2) a) Explain sources of variability in microarray preparation & reading. [4]

b) Define Bioinformatics. Explain Bioinformatics application related to the
following areas. [6]

i) Phylogenetic Analysis.

ii) Genome Annotation.

Q3) a) Difference between clustering & classification. [2]

b) Explain major steps in pattern recognition & discovery process with
diagram. [8]

OR

Q4) a) What is meant by sensitivity & specificity of statistical analysis tool. [2]

b) Explain knowledge discovery process or data mining methods with neat
diagram. [8]

Q5) a) Write short note on: [8]

i) Heuristic methods for sequence alignment.

ii) Prediction algorithm for phylogenetic.

b) Explain similarities & differences between BLAST & FASTA tools for
sequence elignment. [8]

OR
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Q6) a) Explain different prediction algorithm for genes. [8]

b) Explain FASTA algorithm with recommended steps for similarity searching
in detail. [8]

Q7) a) Explain process of drug discovery in detail. [8]

b) Explain comparative modelling process with neat diagram. [8]

OR

Q8) a) Write short note on: [8]

i) Methods for protein modelling.

ii) Model refinement & evaluation.

b) Discuss the components of modelling & simulation system along with
process. [8]

Q9) a) Explain recent trends in Bioinformatics. [8]

b) Write short note on: [10]

i) Tools for modelling & simulation.

ii) Hidden Markov model.

OR

Q10)a) Write short note on: [10]

i) Structural Bioinformatics in drug discovered.

ii) System Biology in human health & disease.

b) What are Future trends in Bioinformatics? [8]
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Q1) a) What are the typical characteristics of embedded system and challenges
in embedded system design? Discuss in brief. [6]

b) List any two Networking buses in embedded system & comment on
them. [4]

OR

Q2) a) What is embedded system? How it is different from other systems?
Explain with examples. [6]

b) Explain Architecture of CAN controller. [4]

Q3) a) List the key features of SHARC processor and discuss the targeted
application areas for this processor. [6]

b) Explain 12C bus architecture and its operation in detail. How many devices
can be connected on 12C bus? [4]

OR

Q4) a) Discuss various modes of operation of ARM processor with respect to
their operational usability. [6]

b) Explain following with respect to CAN bus [4]

i) ID Filtering

ii) Error handling

iii) Overload frames

iv)  Wired AND logic.
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Q5) a) Use RMS scheduler for scheduling a periodic task set of T1 (4,8) & T2
(2,4). Perform schedulability check & comment on whether given task
set is schedulable & schedule produced is feasible. [10]

b) What are the assumptions for priority driven scheduling of periodic tasks?
Explain weighted round robin scheduling algorithm. What are the
advantages over simple round robin scheduler? [8]

OR

Q6) a) Use EDF scheduler For scheduling a periodic task set of T1 (1, 3, 3) &
T2 (4, 6, 6). Perform schedulability check & comment on whether given
task set is schedulable & schedule produced is feasible. [10]

b) Give the structure of cyclic scheduler. Discuss the advantages and
disadvantages of cyclic scheduler. [8]

Q7) a) State & explain priority inversion problem with appropriate example &
name protocols used to remove this problem. [8]

b) What is resource reclaiming? State needs of resource reclaiming algorithm.
[8]

OR

Q8) a) With appropriate example prove that priority ceiling protocol avoids
deadlock. [8]

b) State & explain algorithm for scheduling aperiodic tasks. [8]

Q9) a) How Real Time Operating System is different than Operating System,
explain with respect to features & characteristics. [8]

b) Explain in detail any one commercial RTOS. [8]

OR

Q10)a) What is Real Time Database? Explain features & characteristics of Real
Time Databases. [8]

b) Write note on commercial Real Time Database. [8]
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Q1) a) What is mean by Green Washing? Explain with an example. [5]

b) How storage virtualization applicable for reducing power consumption?[5]

OR

Q2) a) What are the impacts of hazardous materials are used in the manufacturing
of a product? Suggest safer alternatives for each of those materials. [6]

b) What do you understand by Green IT? Explain the holistic approach to
Green IT in detail. [4]

Q3) a) Explain the different operational states and their power characteristics in
hard disks. [5]

b) Why do you think that there an increasing need for green data storage?[5]

OR

Q4) a) Explain with neat diagram life cycle of hardware device. [6]

b) What do you understand by green and sustainable? [4]

Q5) a) What are the different Business drivers considered for green IT strategy
with their Importance? [9]

b) What do you mean by sustainable information? To make it manageable
what are the different levels required? [9]

OR

P.T.O.
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Q6) a) What business dimensions necessary for road map of green IT? Explain
in brief. [9]

b) What is SICT capability maturity? Explain four key actions increasing
SICT’s business value. [9]

Q7) a) What are the driving factors for the development of green and sustainable
IT? [10]

b) What are the major categories of information systems within an
organization? Provide examples of greening enterprise activities at each
level. [8]

OR

Q8) a) How are organizations implementing sustainable IT services practices?
Discuss with real-world examples. [10]

b) What will motivate industry to adopt IT greening practices? How to
achieve greening enterprise? [8]

Q9) a) How you strategizing green initiatives for your organization as a Manager?
[6]

b) Give the regulatory and non regulatory government initiatives for green
IT? [8]

OR

Q10)a) Write note on [6]

i) Green Building standards

ii) Role of social media in Green IT

b) Explain the potential risks in the implementation of a green IT technical
project? [8]





Total No. of Questions : 10]

[5561]-323
B.E. (Information Technology)

INTERNET OF THINGS
(2012 Course) (End Semester - II) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

P3689 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain in detail loT Architecture with neat diagram. [6]

b) What is need of lOT? Explain how lOT plays important role in detail.[4]

OR

Q2) a) What are key technologies of Internet of Things? [6]

b) Explain in detail Overview and motivation of Internet of Things. [4]

Q3) a) Explain various components of RFID system. [6]

b) Write a short note on : Challenges for WSN. [4]

OR

Q4) a) What are the chanllenges and issues in RFID system? [6]

b) Explain structural aspects of the IoT. [4]

Q5) a) Explain in detail clustering principal of Internet of Things. [9]

b) Explain in detail design paramets of IoT. Explain in detiail any 3 design
parameter. [9]

OR

Q6) a) Explain in detail user-centric identity management , device centric identity
management. [10]

b) Explain in deatil data syncronization techniques in Internet of Things.[8]

P.T.O.
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Q7) a) What is access control and message integrity in Internet of Things? [8]

b) Explain in detail Security Requried in loT and its various models. [10]

OR

Q8) a) Explain in detail therat analysis , use cases and misuse cases in IoT.[10]

b) Write a short note on: [8]

i) security tomograpphy

ii) layered attacker model

Q9) a) Explain business model and business model inovation in detail. [8]

b) Write application in Internet of Things for smart cards? [6]

OR

Q10)a) Write application of Internet of Things smart metering advanced metering
infrastructure. [8]

b) Explain in detail business model scenaria for Internet of Things. [6]





Total No. of Questions : 10]

[5561]-325
B.E. (Chemical)

PROCESS DYNAMICS & CONTROL
(2012 Course) (409341)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P3690 [Total No. of Pages : 2

SEAT No. :

Q1) a) A thermometer is given an impulse change of magnitude of 10. The time
constant of the thermometer is 6 seconds. Sketch the response of the
thermometer assuming it to be a first order system. [5]

b) Derive dynamic response of first order system. [5]

OR

Q2) Discuss in detail about the various forcing functions. [10]

Q3) Using the Routh criterion, explain for stability of [10]

 
 

  
K S 2

G H
S S 3 S 4




 

OR

Q4) Derive transfer function for non-interacting capacities. [10]

Q5) a) Draw asymptotic Bode diagram for 
 

  
1 S

G H
0.1S 1 10S 1




   Explain

for stability. [10]

b) Explain and draw the Nyquist plots for Pure dead time and Pure Capacitive
process. [6]

OR

P.T.O.
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Q6) Draw Bode diagram for [16]

a) First Order system

b) Second Order system

c) P1 controller

d) Pure Dead System

Q7) Explain the need of Cascade Control System with suitable example and
explanation. [18]

OR

Q8) a) Explain Override Control systems. [8]

b) Explain the logic behind feed forward control system. [10]

Q9) Explain the reconstruction of continuous signals from their discrete time values.
Explain with proper diagrams. [16]

OR

Q10)a) Explain about the centralized control system to control a process. [8]

b) Explain working of Distributed Control System. [8]





Total No. of Questions : 10]

[5561]-328
B.E.(Chemical)

ENVIRONMENTAL ENGINEERING
(2012 Course) (Semester - I) (End Sem.) (Elective - I) (409344A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Q. No.1 or Q. No.2, Q. No.3 or Q. No.4, Q. No.5 or Q. No.6, Q. No.7 or Q. No.8,
Q. No.9 or Q. No.10.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P3692 [Total No. of Pages : 1

SEAT No. :

Q1) What is the impact of coal mining on environment? [10]

OR

Q2) What is chemical pollution? [10]

Q3) Why is the affinity of Carbon monoxide to hemoglobin so much than that of
oxygen? [10]

OR

Q4) Explain the limits to Gaussian Plume Model. [10]

Q5) Explain the types of water pollutants and discuss their effects. [16]

OR

Q6) Explain the DO sag curve in detail. [16]

Q7) Explain the process of determination of COD in detail. [18]

OR

Q8) Explain the process of determination of in organic substances. [18]

Q9) Discuss how you would run sanitary land filling operation in your city. [16]

OR

Q10)Explain composting in detail. [16]





Total No. of Questions : 10]

[5561]-329

B.E.(Chemical Engg.)

MEMBRANE TECHNOLOGY

(2012 Pattern) (Semester - I) (End Sem.) (Elective - I) (409344B)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherevr necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data if necessary.

P3693 [Total No. of Pages : 2

SEAT No. :

Q1) a) Define membrane? And give types of membranes explain one type in

details. [6]

b) Define following terms.  [4]

i) molecular weight cut off

ii) permeability

iii) separation factor

iv) percentage rejection

OR

Q2) a) Explain in details interfacial polymerization membranes with suitable

examples.  [6]

b) Give short notes on inorganic membranes materials and its properties.[4]

Q3) a) Explain in details criteria for selection of membrane for industrial

separation.  [5]

b) Give short notes on casting solution modifiers.  [5]

OR

Q4) a) Explain in details solution diffusion theory for pervaporation of

membranes.  [6]

b) Give short notes on transport through micro porous and dense membrane.[4]

P.T.O.
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Q5) a) Explain in details with suitable sketches boundary layer film module. [8]

b) Explain in details about fouling of membrane and methods of reducing

the fouling.  [8]

OR

Q6) a) What is concentration polarization? And give the methods to reducing

concentration polarization.  [8]

b) Explain in details about osmatic pressure model.  [8]

Q7) a) Define reverse osmosis? And explain in details with suitable sketches

application of reverse osmosis for desalination of sea water.  [10]

b) Explain in details the application of microfiltration membranes for drinking

water  treatment.  [6]

OR

Q8) a) Describe in details application of ultrafiltration membranes in separation

of oil water emulsions.  [10]

b) Explain in details application of Nano filtration membranes for separation

of organic solvent.  [6]

Q9) a) Describe in details with suitable sketches and reactions application of

membrane for separation of hydrogen.  [10]

b) Explain in details application of membrane for brackish water desalination.[8]

OR

Q10)a) Distinguish between membrane reactor and membrane bioreactor with

suitable example.  [8]

b) Describe in details application membrane for recovery of metals from

dilute solution.  [10]

t t t



Total No. of Questions : 10]

[5561]-330

B.E.(Chemical)

CORROSION ENGINEERING

(2012 Course) (Semester - I) (Elective - I) (409344C)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables, slide ruler, Mollier charts, electronic pocket calculator

and steam tables is allowed.

5) Assume suitable data if necessary.

P3694 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write note on term corrosion and differentiate it from erosion. [5]

b) How much rust (Fe
2
O

3
,H

2
O)will be formed when 100 kg iron completely

rusted. [5]

OR

Q2) a) Discuss the different types of corrosion that we commonly come across.

[5]

b) Explain conditions required for electrochemical corrosion. [5]

Q3) a) Explain the two important factors that influence the corrosion of metals?[5]

b) Mention the theories of corrosion and explain any one of them. [5]

OR

Q4) a) Distinguish between wet and dry corrosion. [5]

b) What are the differences between EMF and Galvanic Series. [5]

Q5) a) How does the corrosion product influence further corrosion. [8]

b) What are the factors that influence corrosion. [8]

OR

Q6) a) Explain different theories of corrosion with suitable example. [8]

b) Explain the control of corrosion by the use of sacrificial anode. [8]

P.T.O.
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Q7) Write note on. [16]

a) galvanic corrosion

b) concentration cell corrosion

OR

Q8) Write note on. [16]

a) passivity

b) inter-granular corrosion

Q9) a) Discuss about the use of inhibitors in corrosion control. [9]

b) Explain the process of electroplating with a suitable example. Mention

the uses of electroplating. [9]

OR

Q10)a) Discuss various methods of corrosion control. [9]

b) Give difference between galvanizing and tinning. [9]

t t t



Total No. of Questions : 10]

[5561]-331
B.E.(Chemical)

PETROLEUM REFINING
(2012 Course) (Elective - I)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P3695 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are the various methods of production of crude oil from reservoirs?[5]

b) What does potential of crude reservoir mean? Explain briefly. [5]

OR

Q2) a) How is crude oil stored after production in a field? [5]

b) Why is crude oil conditioning required? [5]

Q3) a) With the help of diagram explain atmospheric crude oil distillation unit.[5]

b) Explain synthesis of petroleum coke and its chemical properties. [5]

OR

Q4) a) What are the various fuel products available from crude oil? [5]

b) How does the ASTM distillation test method differ from TBP distillation?[5]

Q5) a) Distinguish between a thermal cracking unit and a catalytic cracking unit.[10]

b) What is the operating procedure for an electric desalter? [7]

OR

Q6) a) Why is pretreatment of naphtha required before plat-forming? [10]

b) What is hydro-cracking? Explain with the help of flow diagram. [7]

P.T.O.
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Q7) a) With the help of flow sheet and predominant reactions. explain catalytic
reforming. [10]

b) Explain recovery of sulphur in the refinery with the help of diagram. [7]

OR

Q8) a) What are the pollution sources in refining operations? Discuss different
ways to reduce pollution in refineries. [10]

b) With the help of flow diagram, explain lube oil production process. [7]

Q9) a) How the petroleum products are stored? Explain with examples? [8]

b) What are the safety norms to for handling and storage of petroleum
products? [8]

OR

Q10)a) Describe various modes of transportation for crude oil and products of
refining. [8]

b) Discuss Marketing strategies of petroleum and petroleum products. [8]





Total No. of Questions : 10]

[5561]-332
B.E. (Chemical Engineering) (End Sem.)
CHEMICAL PROCESS SYNTHESIS

(2012 Course) (Semester - I) (Elective-II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Black figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.
4) Assume suitable data if necessary.

P3696 [Total No. of Pages : 2

SEAT No. :

Q1) a) Discuss hierarchy of chemical process design. [5]

b) What are the different steps involved in process design. [5]

OR

Q2) Discuss idealized reactor model. [10]

Q3) Benzene is to be produced from toluene according to following reaction:

C
6
H

5
CH

3
   +       H

2
           C

6
H

6
      +       CH

4

toluene      hydrogen benzene methane

Some of the benzene formed undergoes a number of secondary reactions in
series to unwanted by products that can be characterized by the reaction to
diphenyl, according to reaction:

6 6 12 10 22C H   C H   +   H

benzene   diphenyl   hydrogen

Table gives the compositions of the reactor feed and effluent streams.

 Component Inlet flow rate (kmol.h–1) Outlet flow rate (kmol.h–1)

 H
2

1858 1583

 CH
4

804 1083

 C
6
H

6
13 282

 C
6
H

5
CH

3
372 93

 C
12

H
10

0 4

Calculate the conversion, selectivity and reactor yield with respect to the:

a) Toluence feed

b) Hydrogene feed [10]

OR

P.T.O.
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Q4) a) Discuss the foremost cases where distillation is not well suited for the
separation. [5]

b) What are thermal dryers. Explain any one. [5]

Q5) Explain with sketches the concept of heat integration of sequences of simple
distillation column. [16]

OR

Q6) a) Explain distillation sequencing using optimization of a super structure.[8]

b) What is thermal coupling of the direct and indirect sequence. [8]

Q7) a) Explain composite curves with appropriate example. [8]

b) How a problem table algoritm is formed. [8]

OR

Q8) a) Explain graphically heat recovery pinch. [8]

b) Discuss integration of heat pump schematically. [8]

Q9) a) What are safety and health considerations during the synthesis of chemical
process. [9]

b) Explain attenuation of hazardous materials. [9]

OR

Q10)Write note on

a) Toxic release [9]

b) Explosion [9]





Total No. of Questions : 10]

[5561]-333
B. E. (Chemical)

INDUSTRIAL MANAGEMENT AND ENTREPRENEURSHIP
(2012 Pattern) (Semester - I) (Elective - II)

Time : 2½ Hours] [Max. Marks :70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10

P3697 [Total No. of Pages : 2
SEAT No. :

Q1) Write distinguishing points between. [10]

a) Entrepreneur Vs. Entrepreneurship.

b) Entrepreneur and Manager.

OR

Q2) Describe Role of En Entrepreneur in Indian Economy, Justify your answer
with current situation [10]

Q3) Define the following Concept [10]

a) Business Idea

b) Technical Support

c) Financial Support

d) Marketing

e) Funding Agencies

OR

Q4) Explain Reasons for Low / No Women Entrepreneurs. [10]

P.T.O.
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Q5) Why do Entrepreneurs fail, Describe with example. [16]

OR

Q6) Describe the Stages of team development (Tuckman). [16]

Q7) Write short note on [16]

Team role theory (Belbin),

Management roles (Henry Mintzberg)

OR

Q8) Describe in Brief about [16]

a) Handling multiple projects.

b) Uncertain activity times.

c) Tracking.

d) Baseline & reports

Q9) a) Discuss in Detail on computer based project management. [12]

b) Write short note on Target marketing. [6]

OR

Q10)Explain the role of [18]

a) Information in marketing decisions.

b) Research problem, formulation.

c) Research design methods.





Total No. of Questions : 10]

[5561]-334
B.E. (Chemical Engineering)

PIPING DESIGN AND ENGINEERING (Elective-II)
(2012 Course) (Semester - I) (End Sem.) (Theory) (409345 : 3)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer 1 or 2, 3 or 4 and 5 or 6, 7 or 8, 9 or 10.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data if necessary.
4) Figures to the right indicate full marks.

P3698 [Total No. of Pages : 1

SEAT No. :

Q1) Explain
a) Different types of Fluid and
b) Different types of Pipe fittings [10]

OR
Q2) Explain different types of Gasket and their selection criteria. [10]

Q3) Explain the different types of valves and their selections criteria. [10]
OR

Q4) Explain sizing procedure of relief Valves. [10]
Q5) a) Write note on pump characteristic and explain its significance also explain

guidelines for selection criteria. [9]
b) Explain in detail pressure loss in slurry piping with heterogeneous flow.[8]

OR
Q6) Explain design principle and line sizing of vacuum piping and pneumatic

conveying of solids.  [17]
Q7) a) Explain in brief the personal protection precaution considered for piping

insulation. [8]
b) What are service conditions considered for selection of insulating material.

[8]
OR

Q8) a) Explain thermal Insulation. [8]
b) Derive a relation for the critical radius of insulation for a circular cross-

section having radius R and length L. [8]
Q9) Explain PFD and P & ID. [17]

OR
Q10) Explain piping layout consideration for Reactors and Storage tank. [17]
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Total No. of Questions :10]

[5561]-336
B. E. (Chemical)

 PROCESS MODELING & SIMULATION
(2012 Course) (Semester - II) (409349)

Time : 2 ½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator

and steam tables is permitted.

P3699 [Total No. of Pages : 4
SEAT No. :

Q1) Explain the fundamental differences between stochastic, empirical and
mechanistic models. What are some of the factors which make it easier or
harder to develop such models? [10]

OR

Q2) What are some of the advantages and disadvantages in developing and using
empirical versus mechanistic models for process applications? [10]

Q3) A fluid of constant density   is pumped into a cone-shaped tank of total
volume HR2/3. The flow out of the bottom of the tank is proportional to the
square root of the height h of liquid  in the tank. Derive the equations describing
the system. [10]

OR

P.T.O.
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Q4) A perfect gas with molecular weight M flows at a mass flow rate W, into a
cylinder through a restriction. The flow rate is proportional to the square
root of the pressure drop over the restriction :

0 0 0W k P P 

Where P is the pressure in the cylinder and P0 is the constant upstream pressure.
The system is isothermal. Inside the cylinder, a piston is forced to the right as
the pressure P builds up. A spring resists the movement of the piston with a
force that is proportional to the axial displacement x of the piston. [10]

Fs = Ks x

Q5) A perfectly mixed, isothermal CSTR has an outlet weir. The flow rate over the
weir s proportional to the height of liquid over the weir, how,,, to the 1.5
power. The weir height is hw, The cross-sectional area of the tank is A. Assume
constant density. A first-order reaction takes place in the tank : [16]

OR
Q6) Develop the equations describing an “inverted” batch distillation column. This

system has a large reflux drum into which the feed is charged. This material is
fed to the top of the distillation column (Which acts like a stripper). Vapor is
generated in a reboiler in the base. Heavy material is withdrawn from the
bottom of the column. Derive a mathematical model of this batch distillation
system for the case where the tray holdups cannot be neglected. [16]
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Q7) An isothermal irreversible reaction                        takes place in the liquid phase
in a constant-volume reactor. The mixing is not perfect. Observation of flow
patterns indicates that a two-tank system with back mixing, as shown in the
sketch below, should approximate the imperfect mixing. Assuming F and FR
are constant, write the equations describing the system. [16]

OR

Q8) Benzene is nitrated in an isothermal CSTR in three sequential irreversible
reactions :

Benzene + HNO. 1k nitrobenzene + H2O

Nitrobenzene + HNO. 2kdinitrobenzene + H2O

Dinitrobenzene + HNO. 3k trinitrobenzene + H2O
Assuming each reaction is linearily dependent on the concentrations of each
reactant, derive a dynamic mathematical model of the system. There are two
feed streams, one pure benzene and one concentrated nitric acid (98 wt%).
Assume constant densities and complete miscibility. [16]

Q9) A chemical reaction takes place in a series of four continuous stirred tank
reactors arranged as shown in the figure. The chemical reaction is a
first -order irreversible reaction of the type.

A B

The conditions of temperature in each reactor are such that the value of the
rate constant k1 is different in each reactor. Also, the volume of each reactor
Vi is different. The values of the rate constants and reactor volumes are given
in the table below. The following assumptions can be made regarding this
system : The system operates at steady state, there are only reactions in the
liquid phase, there is no change in volume or density and the rate of
disappearance of component A in each reactor is given by :

,AR = V k Ci i i i
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Formulate the material balances and solve the resulting system using Gaussian
elimination method. Compare the two methods.

A small company is planning to produce a chemical (B) From a reactant (A)
in a continuous process. The conversion of A to B occurs via the following
main reaction : A  B + 2C. for which the rate of consumption is given as
(rA)main = K1 CA [18]

OR

Q10)What is Process Simulation? By taking any example, explain it with Chemcad
as software. [18]
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[5561]-337
B.E. (Chemical )

PROCESS ENGINEERING COSTING  AND PLANT DESIGN
(2012 Course) (Semester-II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Attempt Q.1 or  Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.
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SEAT No. :

Q1) Explain the significance of laboratory data in processes development. [10]

OR

Q2) Illustrate the concept of capitalized cost with suitable example. [10]

Q3) The annual direct production cost for a plant operating at 70% capacity is
Rs.2,80,000 while the sum of the annual fixed charges, overhead costs, and
general expenses is Rs.2,00,000. What are the  break even points  in units  of
production per year if total annual sales are Rs. 5,60,000 and the product sells
at Rs.40 per unit? What were the annual gross earnings and net profit for this
plant at 100% capacity when corporate income taxes required are 15% tax on
first Rs.50,000 of annual gross earnings, 25% on annual gross earning of
Rs.50,000 to Rs.75,000. Additionally, 34% on annual gross earnings above
Rs.75,000 and 5% on annual gross earnings from Rs. 1,00,000 to Rs.3,35,000.

[10]

OR

Q4) Draw and explain the tree diagram showing the cumulative cash position of
cash flow for an industrial operation. [10]

Q5) a) The following shows the effect of the variable x and y in the total cost
for a particular operation: C

T
=2.33x+(11900/xy)+1.86 y + 10

Determine the values of  x and y. [8]

P.T.O.
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b) Explain the optimum conditions in batch and cyclic operation. [8]

OR

Q6) a) Calculate the iterative solution of an LP Problem and solve for the
maximum using Simplex method. [8]

Maximize : f = x
1
+3x

2

Subject to   – x
1
+x

2
+x

3
 = 1

                    x
1
+x

3
+x

4
 = 2

                      x
1
>0 ; i = 1,........,4

Where x
3
, x

4
 are slack variables.

b) Explain breakeven chart for optimization with significances. [8]

Q7) a) Write the steps for determination of height and diameter of different
process equipment’s at the conditions of optimum cost. [8]

b) Derive the following equation for optimum insulation of a pipe for
maximum loss. [8]

D
opt

 = 2K
m
/(h

c
+h

r
)

c

OR

Q8) a) Write a detail note on the preparation of techno economic feasibility
report. [8]

b) Write a note on Pinch technology. [8]

Q9) a) Illustrate the importance of start up and shut downs procedures in a
large scale project. [9]
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b) Determine the expected time and variance for each activity of the diagram
shown below. [9]

OR

Q10)a) Explain the role of Project Engineering in any chemical plant. [9]

b) Explain organization of design report for any chemical plant. [9]





Total No. of Questions : 10]
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B.E. (Chemical)

ENERGY CONSERVATION IN CHEMICAL PROCESS INDUSTRIES
(2012 Course) (Semester - II) (Elective-III)

Time : 3 Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Black figures to the right indicate full marks.

4) Assume suitable data, if necessary.
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SEAT No. :

Q1) Describe the Classification of energy sources in detail with example. [10]

OR

Q2) Explain the Applications of renewable energy sources in process industry.[10]

Q3) Define energy audit. Explain the different energy audit instruments used. [10]

OR

Q4) Explain the role responsibilities and duties of energy manager. [10]

Q5) a) Discuss the selection of lighting systems and its effect on energy
Consumption. [10]

b) Define insulations and write down its in detail. [6]

OR

Q6) a) Enlist three basic types of steam traps. Explain thermo static trap in
detail. [10]

b) What is co-generation? Explain the importance co-generation in sugar
industries. [6]

P.T.O.
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Q7) a) Write in details waste heat utilization for energy conservation in Chemical
industries. Give suitable examples. [10]

b) Enlist activities for promoting energy conservation in present status. [8]

OR

Q8) a) Enlist the checklist for energy conservation in distillations process. [9]

b) How and where the energy losses can be minimized in housekeeping. [9]

Q9) a) Draw the sketch of boilers and explain its principle and working. [10]

b) Explain the model role of equipment manufacturer in the development
and future prospects for a process industries. [6]

OR

Q10)a) Explain waste minimization and its classification, hosekeeping, process
change, recycling, product modification, waste minimization methodology
steps, benefits of waste minimization in Dairy industry. [10]

b) Explain waste minimization in food industry during the production different
food products. [6]





Total No. of Questions : 10]

[5561]-339
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CHEMICAL PROCESS SAFETY
(2012 Pattern) (Semester - II) (Elective - III)
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Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat Diagrams must be drawn wherever necessary.
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Q1) a) Describe in short notes on relative toxicity. [3]

b) Discuss in detail safety culture and storage of dangerous materials. [7]

OR

Q2) a) Explain evaluation phase in industrial hygiene. [4]

b) Estimate in detail worker exposures to noise. [6]

Q3) a) Explain in detail flammability characteristics of liquids and vapours. [5]

b) Discuss in short minimum Oxygen Concentration (MOC) and inerting.[5]

OR

Q4) Explain in detail about Unconfined Vapour Cloud Explosion (UVCE) [10]

Q5) a) Explain pressure versus time curves for runaway reactions. [8]

b) Describe the ventilation and sprinkler systems to prevent fires and
explosions. [8]

OR

Q6) a) Describe in brief design to prevent fires and explosions. [8]

b) Explain in detail storage and handling of flammable and toxic chemicals.[8]

P.T.O.
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Q7) a) Describe hazards identification and state process hazards checklists.[10]

b) Describe in short about the review of probability theory for risk
assessment [8]

OR

Q8) a) Describe in details revealed and unrevealed failure. [9]

b) Discuss in detail hazard and operability studies (HAZOP). [9]

Q9) Write a short notes on: [16]

a) Tackling of Disaster

b) Plan for Emergency

c) Role of a Computer in safety

d) Hazard models and risk data

OR

Q10)a) Describe in detail Safety Vs Production. [8]

b) Describe the objective and benefits of safety audits. [8]





Q1) a) Explain the theory of extrusion cooking along with its equipment used in
food processing. Aslo explain how it affects on food. [5]

b) Explain how following technique is used in food preservation with suitable
examples. [5]

i) Canning

OR

Q2) a) What are sources and composition of milk.Also write short note on
distribution and transportation of milk. [5]

b) Write short note on  [5]

i) Dielectric heating of food

ii) Radiation Processing

Q3) a) Explain the process of Jams and Jelly making [7]

b) Explain Asceptic canning technology. [3]

OR

Q4) Explain in detail theory and process of cheese and Butter making. [10]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5561]-340
B.E. (Chemical Engineering)

Food Technology
(2012 Pattern) (Elective - III)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Assume suitable data, if necessary.
2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed.
4) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8 and Q.9 or 10.
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SEAT No. :

P.T.O.



[5561]-340 2

Q5) a) Define and explain in short following size reduction laws [10]
i) Bonds law
ii) Rittingers law

b) Write short note on [8]
i) Ball Mill
ii) Hammer Mill

OR
Q6) a) Explain effect of size reduction on quality of food grains. [5]

b) Write short note on. [5]
i) Unit operations used in processing of food grains

c) Write short note on. [8]
i) Baking
ii) Freeze concentration

Q7) a) What do you mean by packaging of food? Explain its importance in
food industries. Enlist various packaging materials used in food industries.

[6]
b) Differentiate between flexible and non flexible packaging. Give suitable

Examples. [5]
c) What are various advancements in food packaging? Enlist and explain

any two. [5]
OR

Q8) a) What are functions of packaging materials? Explain. [5]
b) What are various factors used in the design and development of protective

packaging? [5]
c) Explain what are deteriorative changes takes place in food materials during

its storage and explain how packaging prevents it. [6]

Q9) a) Write short note on assessment of quality of following food materials.[12]
i) Fruits and vegetables
ii) Dairy products
iii) Cereals

b) Explain food regulations in India. [4]
OR

Q10)a) Explain how concept of rheology is used in food quality assessment. [6]
b) Explain the following :

i) HACCP
ii) Objectives and importance of quality control in food technology.[10]





Total No. of Questions : 10]
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Instructions to the candidates:
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2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data, if necessary.
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Q1) Explain in detail ‘austempered ductile iron’. [10]

OR

Q2) Explain Kevlar and Nomex in detail. [10]

Q3) Explain the advanced powder synthesis techniques. [10]

OR

Q4) Explain the advanced processing methods. [10]

Q5) a) Explain in detail ‘composite materials’. [8]

b) Explain in detail ‘molding method’. [8]

OR

Q6) a) Explain the reinforcing mechanism. [8]

b) Explain fiber winding techniques. [8]

P.T.O.
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Q7) Explain the fabrication processes, mechanical behaviour and properties of
metal composite material. [16]

OR

Q8) Explain the crack propagation and mechanical behaviour of ceramic composite
material. [16]

Q9) Write shorts on. [18]

a) Carbon composite with properties and applications.

b)  Ablative polymers with applications.

OR

Q10)a) Explain the air craft materials. [9]

b) Explain the synthesis and characterization of nonmaterial. [9]





Q1) a) Explain any two synthesis methods used for synthesis of CNTs. [5]

b) Write a short note on Diamonded nanostructures. [5]

OR

Q2) a) Write a note on Feynman’s vision about Nanotechnology. [5]

b) Write a short note on different types of functionalization for carbon
nanotubes. [5]

Q3) a) State the merits & demerits of solution based nanomaterials fabrication
techniques. [5]

b) Differentiate between bottom-up and top-down approaches. [5]

OR

Q4) a) Explain scanning tunneling microscope (STM) in brief. [5]

b) Write down in detail about Interaction of electron beam with matter and
Principle of electron microscopes? [5]

Q5) a) Explain Heisenberg uncertainty principle? [7]
b) Write short note on Extrinsic semiconductors and intrinsic

semiconductors? [10]

Total No. of Questions : 10]

[Total No. of Pages : 2

[5561]-343
B.E. (Chemical Engineering)

NANOTECHNOLOGY (Elective - IV)
(2012 Pattern)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.
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OR
Q6) a) What is effective masses of charge carriers in semiconductor. Derive

expression for it. [10]
b) Write down the short note on Quantum Cryptography. [7]

Q7) a) Enlist and Explain colloidal properties of nanoparticles. [10]
b) Explain various methods for measuring surface tension. [7]

OR

Q8) a) Discuss the various nanostructured materials for Photocatalysis along
with their properties. [7]

b) What are the factors affecting micelle concentration? [10]

Q9) a) Discuss Nano-biotechnology and explain how nanostructure mediated
drug delivery helps for treatment of various diseases? [8]

b) Discuss different nanocoatings. Explain its applications and benefits.[8]
OR

Q10)Write short notes on : [16]
a) Environmental impacts of nanotechnology.
b) Hydrophobic nanoparticles.
c) Self cleaning materials.
d) Biological nanomaterials.





Total No. of Questions : 8]

[Total No. of Pages : 2

[5561] - 344
B.E. (Chemical)

FUEL CELL TECHNOLOGY
(2012 Pattern)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P5571

Q1) a) What is a half cell? With diagram, explain. [8]

b) Describe the functioning of Electrolytic cell. [6]

c) Write a short note on Molten carbonate fuel cell (MCFC). [6]

OR

Q2) a) Note the construction and working of Voltaic Cells. [8]

b) What are inert and active electrodes? [6]

c) Write a short note on Alkaline fuel cell (AFC). [6]

Q3) Illustrate a fuel cell with reactant/product gasses and the ion conduction flow
directions through the PEM cell. [16]

OR

Q4) a) Compare Fuel Cell with a Lithium Metal Battery. [8]

b) State how fuel cells are better than Heat Engines? [8]

SEAT No. :

P.T.O.
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Q5) With diagram, justify the statement : [16]

Solid oxide fuel cells (SOFCs) offer a clean, low-pollution technology to
electrochemically generate electricity at high efficiencies.

OR

Q6) With diagram, justify the statement : [16]

Solid oxide fuel cells (SOFCs) work at higher temperature and at about 60
percent efficiencies.

Q7) A Fuel Cell system uses multiple reactors and sorbents as Fuel Processor.
Discuss its nature and advantages over single processor system. [18]

OR

Q8) Note the components of a Fuel Cell System and explain the role of any three
components in details. [18]





Total No. of Questions : 10]
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PETROCHEMICAL ENGINEERING
(2012 Course) (Semester - II) (Elective - IV) (409352D)
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Instructions to the candidates:

1) Answer any five questions.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
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SEAT No. :

Q1) Describe the basic raw material for petrochemical synthesis and their sources.
[10]

OR

Q2) Explain the importance of Petrochemical materials used in industries and the
status of Petrochemical industries in India.  [10]

Q3) Discuss the various first generation raw materials in chemical industries with
example. [10]

OR

Q4) Write in details about the various separation and purification techniques used
in Petrochemical industry? [10]

Q5) a) With neat sketches explain in detail about production Methylene glycol
as a second generation intermediates. [8]

b) Write short note on different types of furnaces used in petrochemical
plants. [8]

OR

Q6) a) How the olefins and aromatics are used to produce second generation
intermediates? Explain with example. [10]

b) Write a note on Fluid Catalytic Cracking units. [6]

P.T.O.
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Q7) Describe in detail bulk, emulsion and suspension types of polymerization.[18]

OR

Q8) a) With neat sketches explain in detail about production of Nylons along
with its Engineering Problems. [9]

b) What is addition polymerization? Describe the steps and mechanisms of
addition Polymerization. [9]

Q9) Describe in detail with example the Integration of refinery and petrochemical
plants with power generation. [16]

OR

Q10)Write a note on following: [16]

a) Safety consideration in petrochemical plants

b) Major petrochemical plants in India as well as in world.




	5561-101
	5561-102
	5561-104
	5561-105
	5561-106
	5561-107
	5561-108
	5561-109
	5561-110
	5561-111
	5561-112
	5561-113
	5561-114
	5561-115
	5561-116
	5561-117
	5561-118
	5561-119
	5561-120
	5561-121
	5561-122
	5561-123
	5561-124
	5561-125
	5561-126
	5561-127
	5561-128
	5561-129
	5561-130
	5561-131
	5561-133
	5561-134
	5561-135
	5561-136
	5561-137
	5561-138
	5561-139
	5561-140
	5561-141
	5561-142
	5561-143
	5561-144
	5561-145
	5561-147
	5561-149
	5561-150
	5561-151
	5561-152
	5561-153
	5561-154
	5561-155
	5561-156
	5561-157
	5561-158
	5561-159
	5561-160
	5561-161
	5561-162
	5561-163
	5561-164
	5561-165
	5561-167
	5561-168
	5561-169
	5561-170
	5561-171
	5561-172
	5561-173
	5561-174
	5561-175
	5561-176
	5561-177
	5561-178
	5561-179
	5561-180
	5561-181
	5561-183
	5561-184
	5561-185
	5561-186
	5561-187
	5561-188
	5561-189
	5561-190
	5561-191
	5561-192
	5561-193
	5561-194
	5561-195
	5561-196
	5561-197
	5561-198
	5561-199
	5561-200
	5561-201
	5561-202
	5561-204
	5561-205
	5561-206
	5561-208
	5561-209
	5561-210
	5561-211
	5561-212
	5561-214
	5561-215
	5561-216
	5561-217
	5561-218
	5561-220
	5561-221
	5561-222
	5561-223
	5561-224
	5561-225
	5561-226
	5561-228
	5561-229
	5561-230
	5561-231
	5561-232
	5561-233
	5561-234
	5561-235
	5561-236
	5561-237
	5561-238
	5561-239
	5561-240
	5561-241
	5561-242
	5561-243
	5561-244
	5561-245
	5561-249
	5561-250
	5561-252
	5561-253
	5561-254
	5561-255
	5561-256
	5561-257
	5561-258
	5561-259
	5561-260
	5561-261
	5561-262
	5561-263
	5561-264
	5561-265
	5561-266
	5561-267
	5561-268
	5561-269
	5561-270
	5561-271
	5561-273
	5561-274
	5561-275
	5561-276
	5561-278
	5561-279
	5561-280
	5561-281
	5561-282
	5561-283
	5561-284
	5561-285
	5561-286
	5561-287
	5561-288
	5561-289
	5561-290
	5561-292
	5561-293
	5561-294
	5561-296
	5561-297
	5561-298
	5561-299
	5561-300
	5561-301
	5561-303
	5561-304
	5561-305
	5561-306
	5561-307
	5561-308
	5561-309
	5561-310
	5561-311
	5561-312
	5561-313
	5561-314
	5561-315
	5561-316
	5561-317
	5561-318
	5561-319
	5561-320
	5561-321
	5561-322
	5561-323
	5561-325
	5561-328
	5561-329
	5561-330
	5561-331
	5561-332
	5561-333
	5561-334
	5561-335
	5561-336
	5561-337
	5561-338
	5561-339
	5561-340
	5561-341
	5561-343
	5561-344
	5561-345


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


