
Q1) a) Define Probability and state its rules? [4]

b) What do you mean by sampling and what are the various types of
sampling. [5]

OR

Q2) a) In a bolt factory machines M1, M2, M3 manufactures respectively 25,35
and 40 per cent of the total. Of their output 5, 4 and 2 per cent respectively
are defective bolts. One bolt is drawn at random from the product and is
found to be defective. What is the probability that it is manufactured in
the machine M

2
? [5]

b) What is the use of standard deviation in Quality Control of concreting?[4]

Q3) a) A die was thrown 9000 times and of these 3220 yielded a 3 or 4. Is this
consistent with the hypothesis that the die was unbiased? [4]

b) Explain the regression analysis with suitable example with respect to
construction industry. [5]
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OR

Q4) a) Write note on Analysis of variance one way and Two way classification.[5]

b) If r12 = 0.98, r13 = 0.94, r23 = 0.92, find the partial correlation coefficient
between x

2
 and x

3
, when x

1
 is held constant. [4]

Q5) a) What is simulation explain with suitable example and what is significance
of random numbers? [8]

b) Explain with example : [8]

i) Nunally model

ii) Failure cost Profile

OR

Q6) a) Explain Griffi’s model with example from construction industry. Also
explain the concept of Downtime cost of equipment. [8]

b) What is Simulation and explain any two in detail with software used for
it. [8]

Q7) a) Explain [8]

i) Sensitivity analysis

ii) Role of mathematical model in construction management.

b) What is Use of Simulation in risk identification and mitigation explain
with suitable example. [8]

OR
Q8) a) What is EOQ? Derive the formula for EOQ. [8]

b) Explain ABC analysis with suitable example. [8]



Q1) a) Write a short note on : Fayol’s 14 principles of management. [4]

b) What is Precedence network analysis? [5]

OR

Q2) a) Explain project life cycle phases in construction of tunnels. [5]

b) Write a brief note on ‘Repetitive Project Modelling’. [4]
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Q3) a) The table below gives activities and their duration. [4]

Activity Duration (days)

1-2 7

1-3 5

2-4 11

3-4 4

3-5 5

4-5 7

4-6 2

5-6 9

i) Draw network, Calculate project duration and highlight critical path.

ii) Calculate EST, EFT, LST and LFT for the activities.

b) What are the work - study applications in civil engineering. [5]

OR

Q4) a) Write a short note on : Site mobilisation techniques. [5]

b) What is method study? Explain various symbols used in it. [4]

Q5) a) Explain in detail safety measures and safety policies to be adopted in
construction industry. [8]

b) Write a short note on :

i) Causes of accidents on various sites. [4]

ii) Minimum wages act. [4]

OR

Q6) a) Explain in brief : Workman Compensation Act. [8]

b) Write a short note on :

i) Hazard identification and control techniques. [4]

ii) Personal protective equipments. [4]
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Q7) a) Explain importance of incentives in enhancing workers performance in
construction industry. [8]

b) Write a short note on :

i) Applications of fuzzy logic in Civil Engineering. [4]

ii) BIM in construction [4]

OR

Q8) a) Explain artificial intelligence technique in brief and their application in
construction. [8]

b) Write a short note on :

i) Applications of genetic algorithms in Civil Engineering [4]

ii) Methods of job evaluation (any two) [4]



Q1) a) What is vibro - compaction method of soil compaction? Explain any
one in detail. [4]

b) List out the types of grouting. Explain permeation grouting in details with
soil suitability. [5]

OR
Q2) a) Explain the NATM method of tunneling in detail. Focus on suitability of

NATM. [5]

b) State objectives of the dewatering system. Explain Electroosmosis
dewatering method. [4]

Q3) a) Explain Table - formwork system, states its advantages over conventional
shuttering system. [4]

b) What is Precast - Pre stressed pile? Explain a typical square pile section
with diagram and its construction. [5]

OR

Q4) a) What are the qualities of ingredients in self compacting concrete? How
does it affect on quality of self compacting concrete? [5]

b) Explain the methods of support during pile driving with diagram. [4]
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Q5) a) Explain method of construction of diaphragm wall. [4]

b) State advantages of sheet piles and construction of sheet pile. [4]

c) Suggest the suitable type of cofferdam with reasons, explain its sequence
of construction for following condition : [8]

• Construction of pier in sea shore land

• Excavation depth : 12 m

• Water level : 4 m from bed

• Soil condition : saturated

OR

Q6) a) Draw a neat & clean diagram of coffer dam showing load imposed on it.
Explain any two loads in detail. [8]

b) Explain components of coffer dam with diagram. [4]

c) Explain types of coffer dam & state its advantages. [4]

Q7) a) List out types of caissons, explain floating caissons in detail. [4]

b) Explain pneumatic caissons in details. [4]

c) Focus on constructional sequence of caissons in details. [8]

OR

Q8) a) What is caisson? State its functions & applications. Explain factors
considered in design of caissons. [8]

b) What is founding & sealing in caissons? Explain in detail with advantages.
[4]

c) Which factors are considered in geotechnical investigation of caisson
construction? State importance of each factor. [4]



Q1) a) Elaborate - Juran’s Triology for implementation of TQM. [4]

b) With neat sketch, explain in detail - Fishbone Diagram. [5]

OR

Q2) a) Differentiate between : [5]

i) QA & QC

ii) TQM & TQC

b) Explain the following quality control tools with neat sketch : [4]

i) Pareto diagram

ii) Histogram

Q3) a) Design checklist required for carrying out column concreting activity.[4]

b) Detailed out the different secrets to establishing a successful quality circle
programme. [5]

OR
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Q4) a) Briefly explain with neat sketch, Project Rework Reduction Tool (PRRT)[5]

b) What are the different Managerial competencies necessary for achieving
quality in High Rise Building Construction. [4]

Q5) a) Discuss in detail the different principles of ISO 9001. [8]

b) Elaborate the certification process for ISO 9001 in detail. [8]

OR

Q6) a) Briefly illustrate the Eight clauses of ISO 9001. [8]

b) Define - ISO. What are the benefits of ISO in quality management. Explain
the different ISO 9000 series. [8]

Q7) a) Detailed out the different barriers that are encountering while TQM
Implementation. [8]

b) Describe Any 8 common Construction defects & remedial measures to
avoid it. [8]

OR

Q8) a) Write a self explanatory note on - Quality Audit in Infrastructural projects.
[8]

b) What do you mean by QFD. Explain the benefits of QFD. Explain in
detail the QFD process. [8]
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Q1) a) Explain with a neat sketch ‘Middle third Rule’ in Granila dam safety
analysis. [5]

b) Derive the equation for principal slicts at toe & heel for gravity dam for
full condition. [5]

Q2) a) Explain 2 dimensional method for analysis of gravity dam. [5]

b) Write advantages of colgrout masonry dam over other techniques. Give
two examples of dams constructed by colgrout. [5]

Q3) a) Explain with a neat sketch ‘classification of arch dams’. [5]

b) Derive minimum thickness of rib of arch dam. [5]

Q4) a) Explain rock fill dam components with a neat sketch. [5]

b) State advantages and disadvantages of Buttress dam. [5]

Q5) a) Explain ‘slip cricle method’ for stability analysis of slope in earthen dam.
[5]

b) Explain with a examples causes of failures of easthen dam. [5]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5255] -1012
M.E. (Civil - Hydraulics)
DAM ENGINEERING
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Time : 3 Hours] [Max. Marks :50
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Q6) a) Explain design steps of Ogee spillway. [5]

b) Explain with a neat sketch suit ability of radial gates over spillway. [5]

Q7) a) Write a function of following : [5]

i) Pneumatic piezometer.

ii) Inclinometer

iii) Pendulum

iv) Vibrating nire settlement cell

v) Embedmust strain guage

b) Explain objective of dam safely and instrumentation. [5]



Q1) a) Write short note on atomic bonds in clays. [4]

b) Explain granular stabilisation. [5]

OR
Q2) a) Explain characteristics of any clay mineral. [5]

b) Describe chemical stabilisation. [4]

Q3) a) What are the factors influencing cement stabilisation? [4]

b) Describe vibro compaction technique. [5]

OR

Q4) a) Explain effectiveness of lime treatment. [5]

b) Write short note on electro - osmosis. [4]

Q5) a) How is bearing capacity of lime group determined. [8]

b) Describe quality control and applications for lime columns. [8]

OR

Total No. of Questions : 8]

[Total No. of Pages : 2
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Q6) a) Discuss design criteria of lime column foundations. [8]

b) Explain the steps involved in design of sand drains. [8]

Q7) a) Describe hydrofracture and compaction grouting. [8]

b) How is testing and quality control excercised for grouting as per IS
code? [8]

OR

Q8) a) How is soil grouting program designed? [8]

b) Write short notes on permeation grouting and jet grouting. [8]
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Q1) a) State the different characteristics of solid waste and describe any one.[4]

b) Discuss “Laboratory and field evolution of permeability”. [5]

OR

Q2) a) What are the different sources and effect of sub - surface contamination?
Explain them. [5]

b) What is de - watering? Explain the design aspects of de - watering. [4]

Q3) a) What is Leachate? Explain how it is collected. [4]

b) Describe different types of barrier materials used in land fill. [5]

OR

Q4) a) Explain any five methods of composting used in India. [5]

b) State the design aspects which are considered in waste disposal in landfill.[4]

Q5) a) Write detail note on “Geotechnical reuse of solid waste”. [8]

b) What is “Demolition of waste”? Explain. [8]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5255] -1016
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4) Assume suitable data, if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.

P4281

P.T.O.

SEAT No. :



[5255] - 1016 2

OR

Q6) a) Explain the different engineering properties of solid waste. [8]

b) Write detail note on “Re - clamation of old solid waste dumps”. [8]

Q7) a) With the help of sketches, explain the “Single and Double lined landfill”.
[8]

b) Write the application of Geo - synthetics in waste disposal design. [8]

OR

Q8) a) Explain the different steps considered in land fill construction. [8]

b) Discuss “Construction quality control and performance monitoring” in
land fill. [8]
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Q1) a) Briefly explain oxidation - reduction equations. [4]

b) State the effects of temperature & solar radiation on the air pollutants.[5]

OR

Q2) a) Give classification of detergents and explain each in detail. [5]

b) Enumerate the chemical properties of air pollutants. [4]

Q3) a) Discuss the general effects of carcinogenic compounds. [4]

b) What do you understand by microbial decomposition. [5]

OR

Q4) a) Discuss the problems due to pesticides. [5]

b) State the effects of human exposure to Lead and its compounds. [4]

Q5) a) Explain microbial cell structure with sketch. [8]

b) Explain difference between Gas and liquid Chromatography. [8]

Total No. of Questions : 8]
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6) Use of electronic pocket calculator is allowed.
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OR

Q6) a) With suitable examples explain enzymes and their metabolic reactions.[8]

b) Discuss principles flame photometry & fluorometry with neat sketches.[8]

Q7) a) Explain the measurements and isolation of microorganism. [8]

b) What do you understand by industrial Microbiology? [8]

OR

Q8) a) What are the biological processes of wastewater treatment? [8]

b) Discuss the techniques of enumeration of microorganism. [8]
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Q1) Discuss the role of Micro - organisms in communicable diseases. [6]

Q2) Discuss the role and effects of insecticides used in Insects and Rodent control.
[6]

Q3) Give short note on [3 + 3 = 6]

a) Industrial sanitation.

b) Industrial Hygiene

Q4) Differentiate between the followings. [3 + 3 = 6]

a) Emergency Sanitation

b) Rural Sanitation

Q5) Enlist and Discuss the Systems of Plumbing. [6]

Q6) Discuss in details the Principles of Plumbing. [6]

Q7) Define the following terminology used in building drainage (Any Two)[2 × 4 = 8]
a) Bedding

b) Benching

c) Trade Effluent

Q8) Discuss the Preliminary Data required for Design drainage system for a building.[6]

Total No. of Questions : 8]

[Total No. of Pages : 1
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Q1) a) State the stability of atmosphere for the following data.
Temp. of air at ground = 30°C, Temp of air at 200 m height = 20°C
If a balloon is release from a ground after 1 hour reach to height of 100
m at that time temperature of 22°C. [5]

b) A high volume sampler is run for 30 min @ 20 m3/min air. Initial weight
of filter paper is 5 gm after 30 min weight of filter paper is 10 gm what is
concentration of dust particle in microgram/m3. [5]

Q2) a) Design multi cyclone chamber for flue gas of 10 m3/sec. Assume all the
necessary data. [5]

b) A fabric filter must process 3 m3/s of fluegas. Design the bag house filter
with air to cloth ratio of 5 m3/min/m2. Determine no. of bags and physical
arrangement. Take dia of each bag as 210 mm. [5]

Q3) a) Explain working of adsorption process in details. [5]

Total No. of Questions : 8]

[Total No. of Pages : 3
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b) A gas has density of 1.9 kg/m3 at a pressure of 1 bar and with temperature
of 35°C. A mass of 0.95 kg of the gas requires a heat transfer of 305 KJ
to raise the temperature from 20°C to 305°C while pressure remain
constant.

Determine [5]

i) Characteristic gas constant.

ii) Cp of gas and Cv of gas.

Q4) a) Two cum sample of air was found to contain 70 μg/cm of SO
2
. The

temperature and pressure were 25 degree celsius and 101.193 kPa when
the air sample was taken. What was the SO

2
 concentration in ppm. [4]

b) Explain the following : [6]

i) AAS

ii) Gas chromatograph (GC)

Q5) a) Explain the principal and working of trickling filter. [4]

b) Design a septic tank for a hostel housing IBO persons. Also design soil
absorbing system for the disposal of septic tank  efficiency. Assuming
percolation rate as 15 min/cm. [6]

Q6) a) Explain Gaussian plume model and plume behaviour. [4]

b) Air flow with velocity 30 m/s passes through cyclone separator. The
diameter of cyclone is 4 m and air temperator 105 degree celsius.
Determine particle removal efficiency. Given : density of PM is 1.4 g/
cum and diameter of PM is 12 μm. [6]
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Q7) a) What is Bio - kinetic coefficient? How to determine it in lab? [6]

b) Explain MPN (Moond’s expression), plate count and membrane filter
techniques. [4]

Q8) Explain the following [10]

a) Ion exchange process

b) Flame photometer
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ADVANCED MATHEMATICS
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[5255]-1028
M. E. (Mechanical Engineering) (Semester - I)

(Heat Power/Design/CAD CAM/Energy/Automotive/Mechatronics)
RESEARCH METHODOLOGY

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat Diagrams should be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of pocket calculator is allowed.
5) Assume suitable data if necessary.
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Q1) a) Explain Significance of  Research. [5]

b) Explain Criteria of Good Research. [5]

Q2) a) Explain Feasibility studies of research problem. [5]

b) What is Hypothesis development and Characteristics of Hypothesis?[5]

Q3) a) Write a note on : [5]

i) Qualitative research

ii) Quantitative research

b) Explain ANOVA with suitable example. [5]

Q4) a) Explain the Meaning of variable, Selection of variables. [5]

b) Explain Steps in Setting up a computer model to predict performance of
experimental system. [5]
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Q5) a) Explain the role of DSP in data collection in noisy environment. [5]

b) Explain Regression analysis, Curve fitting and Developing Correlation.[5]

Q6) a) Describe error analysis and methods to reduce errors in research process.[5]

b) Describe the outline and structure of research report. [5]

Q7) a) Explain dissemination of research findings and different steps and
precautions while writing research report. [5]

b) Explain selection of suitable journal for publishing research work. [5]

Q8) a) Explain importance of literature survey during research works. [5]

b) Explain Ethics and check for Plagiarism of the research article. [5]
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M.E. (Mech. - Energy & Heat Power Engg.)

ADVANCED MATHEMATICS & NUMERICAL METHODS
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1) Answer any five questions.
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.
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Q1) a) Using Regula Falsi method find the real root of f(x) = ex – 4x = 0 correct
to three decimal places. [5]

b) Fit a second degree parabola to the following equation. [5]

X 0 1 2 3 4

Y 1 1.8 1.3 2.5 6.3

Q2) a) Solve the following equations using the LU decomposition : [5]

2x + 3y + z = 9

x + 2y + 3z = 6

3x + y + 2z = 8

b) Find Y at X = 9 from the following data using Newton Divided Difference
formula. [5]

X 5 7 11 13 17

Y 150 392 1452 2366 5202
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Q3) a) Obtain the cubic spline of the following data : [5]

X 0 1 2 3

Y 2 -6 -8 2

b) Evaluate the integral 
0.5

0 sin

x
dx

x
⎛ ⎞
⎜ ⎟
⎝ ⎠∫ using Romberg’s method, correct to 3

decimal places. [5]

Q4) a) Find integration of ex cos(x)-2x in limits 0 to 1 by using 3 point Gauss-
Legendre method. [5]

b) Determine the largest eigen value and the corresponding eigen vector of
the following matrix using Power method. [5]

  2 –1   0

–1   2 –1

  0 –1   2

Q5) a) Use the Given’s method to reduce the symmetric matrix. [5]

   8 – 6    2

– 6   7 – 4

   2 – 4    3

to tri-diagonal form

b) Use Range-Kutta method to solve y'=x+y, y(0)=1, for x=0.1, Take h=0.1.
[5]

Q6) a) Use Adam-Bashforth formula to find y(0.4) for the equation [5]

1

2

dy
xy

dx
=  using the data

x 0 0.1 0.2 0.3

y 1 1.0025 1.0101 1.0228
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b) Solve the Laplace Equation [5]

Solve 
2 2

2 2
0

T u

x y

∂ ∂+ =
∂ ∂  for the grid shown in figure. Find the temperatures

T1, T2, T3 and T4

     0°C     10°C     20°C            30°C

      20°C
    T3      T4

       40°C

     40°C
     T1      T2

      50°C

60°C        60°C      60°C            60°C

In the process use Jacobi method to solve linear simultaneous solution
and carry out 3 iterations.

Q7) a) Solve 
2

2

u u

t x

∂ ∂=
∂ ∂

 for the following condition [5]

At t = 0,u = sin(πx) where 0 < x < 1.

u = 0 for x = 0 and x = 1 for 0 < t < 0.006

Take increment in x as 0.2 and increment in t as 0.002

Find all values of u for t = 0 to t = 0.006 and for x = 0 to x = 1

b) Solve the following simultaneous equations by Guass – Seidel method.
Carryout four iterations. [5]

x + 20y + 9z = –23

2x – 7y – 20z = –57

20x + 2y + 6z = 28
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Q8) a) Use Heun’s method to solve the initial value problem. [5]

( ) ,
2

x y
y x

−′ =

 y(0) = 1 over [0,2] using step size of 0.5

b) Solve 
2 2

2 2
16

u u

t x

∂ ∂=
∂ ∂

 for the following condition [5]

Given that u(0,t) = u(5,t) = 0

u(x, 0) = x2 (5 – x) and 

( ) 0
,0

u

t x

∂ =
∂

Find u for 0 <=t <= 1.25
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Total No. of Questions : 7]

[5255]-1033

M. E. (Mechanical) (Automotive Engineering) (Semester - I)

AUTOMOTIVE SAFETY AND REGULATIONS

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

P4289

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) What do you understand by vehicle safety? What are the objectives of it?
List out various provisions of safety aspects incorporated in a modern
car? [5]

b) Define crashworthiness and explain with neat sketch how a vehicle structure
is designed for crashworthiness. [5]

Q2) a) Explain role for ergonomics in vehicle safety. [5]

b) Explain with example what do you understand by occupant restraint
system? Describe it with neat sketch. [5]

Q3) a) Explain under run protection devices used in automobiles. [5]

b) Explain the types of safety glasses? What are the requirements of it? [5]
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Q4) a) What is the role of proper lighting and reflecting devices in automobile
safety? Name different types of lighting and signaling devices used in
modern automobiles? [5]

b) Explain briefly construction and working principle of head lamp, its testing
procedure as per CMVR rule. [5]

Q5) a) Write a detail note on various automotive standard giving procedure for
type approval and conforming safety of critical components. [5]

b) Sketch any five road signs specifying dimensions and color code as per
CMVR rule. [5]

Q6) a) Explain role of automobile seat anchorage. [5]

b) Describe head lamp low beam measuring screen test point grid. [5]

Q7) Write short notes on the following (Any two) [10]

a) Anthropometry data for automobile occupancy.

b) Door locks and retention system.

c) Adoptive front lighting system.

d) Testing tracks for vehicles.



Total No. of Questions : 5]

[5255]-1034
M. E. (Mechanical) (CADME)

ADVANCED MACHINE DESIGN

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any two question from Q1,Q2 &Q3
2) Q4 and Q5 are compulsory
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P4290

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) The creep data at a certain temperature is obtained as

S1=15 MPa ∈1 = 0.022 percent per 1000 hrs

S2=17 MPa ∈2 = 0.035 percent per 1000 hrs

Determine the constants of hyperbolic sine law and calculate the creep
rates of stress 45 MPa and 48 MPa [8]

b) Derive the expression for Airy’s stress function in Cartesian coordinate.[7]

Q2) a) Describe Rheological models and its application [7]

b) Determine strain energy release rate for a double cantilever beam with
a>> 3h and 1>>3h as shown in figure. The P is a applied load and B is
the width of beam [8]
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Q3) a) Explain the concept of energy balance during crack growth. [7]

b) Describe the elasto-plastic analysis for torsion of bars. [8]

Q4) Solve any two :

a) Derive the expression for octahedral shearing stress theory. [6]

b) Explain stress concentration around cut outs in composite laminates.[4]

c) Write short notes on relations between elastic constants. [4]

Q5) Solve any two:

a) A continuous and aligned glass fiber reinforced composites consist of
40%volume of glass fiber having modulus of elasticity 69 GPa and 60%
volume of fiber polyster resin having modulus of elasticity of 3.4 GPa.[6]

i) Calculate modulus of elasticity of composite in longitudinal direction

ii) If c/s area is 250 mm2 and stress of 50 MPa is applied in longitudinal
direction, determine the magnitude of load carried by each of fiber
and matrix phase

b) Explain of Castigliano’s theorems with its application. [4]

c) Describe the Influence of super imposed static stresses in fatigue. [4]
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Total No. of Questions : 8]

[5255]-1039

M. E. (Mechanical - Energy Engineering)

ADVANCED THERMODYNAMICS

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions.

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 are allowed.

5) Assume suitable data if necessary.

P4291

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) Write down the van der Waals equation of state. How does it differ from
the ideal gas equation of state? What is the force of cohesion? What is
co-volume? [5]

b) The specific heats of a gas are given by Cp=a+kT and Cv=b+kT, Where
a, b, and k are constants and T is in K. Show that for an isentropic
expansion of this gas Tbva-bekT=constant. [3]

c) What is compressibility factor? What is its significance? [2]

Q2) a) Describe the phase change process for water at constant pressure. Show
the various stages on P-V, T-V, and T-S diagrams. [5]

b) A Steam boiler initially contains 5 m3 of steam and 5 m3 of water at
1 MPa. Steam is taken out at constant pressure until 4 m3 of water is left.
What is the heat transferred during the process? [5]
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Q3) a) Explain increase in entropy principle and entropy generation. [5]

b) A system has a heat capacity at constant volume C
V
=AT2 where A=0.042

J/K3. The system is originally at 200 K, and a thermal reservoir at 100 K is
available. What is the maximum amount of work that can be recovered as
the system is cooled down to the temperature of the reservoir? [5]

Q4) a) Derive an equation for exergy balance for a closed system. [5]

b) Calculate the decrease in exergy when 25 kg of water at 95°C mix with 35
kg of water at 35°C, the pressure being taken as constant and the temperature
of the surrounding being 15°C (C

p
 of water is 4.2 kJ/kg K). [5]

Q5) a) Write short note on Clausius-Clapeyron  equation [4]

b) Prove that P V
P C V C

dh du
C and C

dT dT= =

⎛ ⎞ ⎛ ⎞= =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

[6]

Q6) a) explain enthalpy of formation and enthalpy of combustion. [5]

b) Pentane (C5H12) is burned with 150% theoretical air. Determine the
composition of products when burned with 150% air and stoichiometric
air fuel ratio. [5]

Q7) a) Define Boyle temperature? How it is computed? [5]

b) Explain Inversion Curve and Joule-Thompson Coefficient. [5]

Q8) a) Derive the first and second TdS equations using Maxwell relations. [5]

b) What is the adiabatic flame temperature? [5]
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[5255]-1040

M. E. (Mechanical - Energy Engineering)

NON-CONVENTIONAL ENERGY SOURCES

(2017 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of non programmable calculator is allowed.

5) Assume Suitable data if necessary.

P4292

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) What are the Renewable and non-renewable energy sources? Describe
briefly [5]

b) What are the prospects of non-conventional energy sources? [5]

Q2) a) What is the principle of solar photovoltaic power generation and what
are the main elements of it? [5]

b) Write a note on: [5]

i) Solar pumping

ii) Solar cell arrays

Q3) a) “Sun is major source of all types of energy”. Justify. [5]

b) Describe the factors while selecting a site for wind power stations. [3]

c) What is the basic principle of wind energy conversion? [2]
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Q4) a) Explain in detail the microhydel power plant. [4]

b) Explain biomass conversion in brief [3]

c) What is meant by anaerobic digestion? Explain factors affecting it? [3]

Q5) a) What are the advantages and disadvantages of Geothermal energy forms?[4]

b) What are the main types of OTEC power plants? Describe their working in
brief? [6]

Q6) a) Write a short note on wave energy conversion? [5]

b) Explain with sketches the various methods of tidal power generations.
What are the limitations of each method? [5]

Q7) a) Describe in detail hydrogen fuel cell energy storage system [4]

b) How are Gasifiers classified? What is Pyrolysis? [3]

c) What are the main applications of Biogas? [3]

Q8) Write a short note on any two : [10]

a) Diesel PV system

b) Wind PV system

c) Microhydel-PV system

d) Solar wind system
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M. E. (Electronics) (Digital Systems)

MULTIRATE SIGNAL PROCESSING

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Solve any five questions.

2) Assume suitable data if necessary.

3) Figures to the right indicate marks.

P4293

P.T.O.

[Total No. of Pages : 3

SEAT No. :

Q1) a) Design a 2-stage decimator which is used to reduce sampling rate from[5]

240 KHz to 8 KHz

PB ripple : 0.07

SB ripple : 0.02

Freq. band of interest : 0-3.4 KHz

Also calculate storage required

and multiplication per seconds

b) Explain steepest descent algorithm of adaptive filter. What are limitations
of this algorithm. [5]

Q2) a) Design a 2-stage interpolator which is used to increase sampling rate
from 64 KHz to 2048 KHz. [5]

PB ripple : 0.02

SB ripple : 70 dB

Freq. band of interest : 0-30 KHz

b) What is need of wavelet packet? Explain wavelet packet decomposition.[5]
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Q3) a) Derive the expression for output spectrum of decimator in terms of input
spectrum. [4]

b) What is characteristics of QMF’s frequency response? How to design
these filters. [4]

c) Compare short time fourier transform and wavelet transform. [2]

Q4) a) Explain how to use wavelet transform for filtering. [4]

b) Find the pade approximation of second order to a signal x(n) that is given
by x(n) = { 2,1, 0,-1, 01,1,-1,0, ....}T with two pole and two zero. [4]

c) Determine the output y(n) in terms of input x(n) for the multirate system[2]

Q5) a) Explain use of adaptive filter for echo cancellation. [4]

b) Explain the concepts of image resizing. [4]

c) Is decimation is time variant?. Justify. [2]

Q6) a) Transfer function is H(z)=(1+ 0.85 Z–1) / (1-0.65Z–1). perform polyphaser
decomposition of H(Z) into 4 section. [4]

b) What are the standard wavelets ? explain any two [4]

c) Calculate time bandwidth product for wavelet decomposition. [2]

Q7) a) Explain the concept of decimation for image resizing. [4]

b) Derive the expression for output spectrum of decimator in terms of input
spectrum. [4]

c) What are the properties of DCT [2]



[5255]-1042 3

Q8) a) Write a note on sampling rate conversion by a rational factor. Also
comment on sequence of multirate. [4]

b) Explain application of multirate DSP in ADC/DAC [3]

c) Calculate 2-level decomposition using Haar wavelet of h(n) h(n) = { 1 2 3
7 8 2 1 }, Comment on its energy compaction. [3]



Total No. of Questions : 8]

[5255]-1043
M. E. (Electronics - Digital Systems)

EMBEDDED SYSTEM DESIGN

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

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

P4294

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) Explain design metrics for embedded systems. [4]

b) Explain integrated development environment (IDE) used for Arduino,
Beaglebone, Rasberry Pi, intel Galileo Gen 2. Also describe their
applications. [4]

c) Describe features of ARM-CORTEX series. [2]

Q2) a) Draw and explain architecture of LPC-1768. [6]

b) Describe CMSIS standard. [4]

Q3) a) Compare VXWorks and Micro-C/OS-II. [4]

b) Write features of Micro-C/OS-II. [4]

c) Explain use of watch dog for task execution and monitoring. [2]

Q4) a) Describe the structure of Android. [4]

b) Describe the process of Android application development. [2]

c) Explain task creation and management in RTOS. [4]
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Q5) a) What are the steps to implement device driver for blinking of LED. [4]

b) Explain Linux Kernel construction. [4]

c) What are the advantages of Embedded Linux. [2]

Q6) a) Explain device driver and its types. [4]

b) Explain Linux Kernel initialization. [6]

Q7) a) Explain design of Digital Camera. [6]

b) Explain importance of EMI/RFI certification in embedded product. [4]

Q8) a) Explain automatic metering system in detail. [8]

b) Explain types of documents to be prepared for embedded real time
product. [2]
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Total No. of Questions : 8]

[5255]-1045
M. E. (E&TC) (Microwave)

ELECTROMAGNETICS AND ANTENNA THEORY

(2017 Pattern) (Revised) (Semester - I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions
2) Neat diagrams 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.

P4295

P.T.O.

[Total No. of Pages : 3

SEAT No. :

Q1) a) Explain the Principle of Pattern Multiplication with reference to the antenna
array with the help of mathematical derivation. [5]

b) Derive the array factor for a linear antenna array with uniform spacing
and non uniform amplitude taking the centre as reference for the number
of elements to be even and odd. [5]

Q2) a) Sketch the radiation pattern of a linear array with uniform spacing and
amplitude and the number of elements to be 6. Assume the distance
between the elements to be half wave length. [5]

b) Design the antenna array using Dolph - Tschebyshceff’s procedure for
N=6 elements and the side lobe level to be below 26dB. Assume the
antenna elements are equi-spaced and half wave length spacing between
the elements. [5]

Q3) a) A plane in free space (z<0)is incident normally on a large block of material
with ε

r
=16,/μ

r
=4, σ=0 which occupies (z > 0). If the incident electric field

isE =10sin(4π×106 t–z)â
y
 V/m Find: (i) ω (ii) the standing wave ratio

(iii) the reflected magnetic field (iv) the average power density of
transmitted wave [8]

b) State the field equivalence principle and Uniqueness theorem [2]
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Q4) a) In a region 1 (z>0), 

B

1
=1.2â

x
 + 0.8â

y
 + 0.4â

x
 (T) Find - 

H

2
 in region 2

and the angles between the field vectors and a tangent to the
interference(z=0).(Assume μ

r1
=1, μ

r2
=15). [6]

b) Define the following terms with the help of mathematical expressions and
illustrative diagrams with reference to an antenna [4]

i) Polarization

ii) Directivity

iii) Gain

iv) Radiation Pattern

Q5) Derive the far field equations for a linear antenna with a length (l < λ/50) starting
from the current distribution. Determine its radiated power and radiation resistance.
Also sketch its radiation pattern. [10]

Q6) a) Write a short note on Helical antennas discussing structural details,
significant parameters, design equations, applications and also sketch the
radiation pattern of each antenna. [5]

b) A pyramidal Horn of mouth length 10λ cm is fed by a rectangular wave
guide in TE

10
 mode. Determine the design parameters of the antenna at

operating frequency 2.5GHz. [5]

Q7) a) Draw the geometrical diagrams of E-plane, H-plane, Pyramidal, compare
them in terms of radiation pattern, gain, directivity. [5]

b) Design a rectangular microstrip antenna using substrate with dielectric
constant of 3, h=0.15 cm, so as to resonate ate 12 GHz. Also discuss the
design procedure. [5]
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Q8) a) Why is the spiral antenna a broadband antenna? [2]

b) Compare the Cassegrain and offset feeding methods for reflector antennas.[3]

c) Specify the dimensions of each element of Yagi-Uda antenna in terms of
wave length. [3]

d) Explain the Babinet’s principle and its applications in antenna theory. [2]



Total No. of Questions : 8]

[5255]-1046
M. E. (E&TC) (Microwave)

RF AND MICROWAVE CIRCUITS

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve any five questions.
2) Figures on the right indicate full marks.
3) Assume suitable data, wherever necessary.
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P.T.O.

[Total No. of Pages : 3

SEAT No. :

Q1) a) For an arbitrary N port microwave device, derive the relationship between
Transmission (ABCD) matrix and impedance matrix. [5]

b) Derive the expressions for Propagation Constant, Impedance, and Power
Flow for the Lossless Coaxial Line. [5]

Q2) a) A transmission line with a characteristic impedance of Z0=50Ω is terminated
into the following load impedances : [5]

i) Z
L
= 0Ω (short circuit)

ii) ZL = ∞ (open circuit)

iii) Z
L
= 50Ω

iv) ZL = (16.67-j16.67)Ω

v) Z
L
 = (50+j 150)Ω

b) Consider a load resistance RL=100Ω to be matched to a 50Ω line with a
quarter-wave transformer. Find the characteristic impedance of the
matching section and plot the magnitude of the reflection coefficient versus
normalized frequency, f/fo, where fo is the frequency at which the line is
λ/4 long. [5]
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Q3) a) Explain with working of following microwave components using proper
diagrams : [5]

i) Wilkinson Power divider

ii) Two hole Coupler

b) Find the scattering parameters of the 3 dB attenuator circuit shown in
following figure [5]

Q4) a) Write a note on dynamic range and sources of noise in microwave circuits.[5]

b) Explain the concept of Intersymbol Interference. How ISI affects the
wireless communication? Derive expression for Roll of Factor. [5]

Q5) a) How RF diode differs from conventional semiconductor diode? Explain
construction and working of Schottky diode with related parametric
derivation. [5]

b) Describe in detail construction and operating principal of PIN diode.[5]

Q6) a) A schottky diode is created as an interface between gold contact material
and n-type silicon semiconductor. The semiconductor is doped to
N

D
=1016cm–3 and the work function V

M
 for gold is 5.1 V.The affinity for Si

is x = 4.05V. Find the schottky barrier voltage Vd, space charge width ds
and capacitance C

J
 if the dielectric constant of silicon is ε

r
 = 11.9. Assume

cross-sectional diode area to be A = 10–4 cm2 and temperature = 300° K.
[5]

b) Explain MESFET in terms of Construction, Working & frequency
response. [5]
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Q7) Using signal flow graph of single stage amplifier, derive the following
relationships: Incident power to the amplifier P

inc
 available power P

A
, Transducer

gain G
T
 and Unilateral transducer gain G

TU
. [10]

Q8) a) Write a note on RF filters [5]

b) Design a BJT Colpitts oscillator for 200 MHz in common emitter
configuration having bias point of V

ce
 = 3V, I

c 
= 3mA. Following circuit

parameters are given at room temperature of 25°C. C
BC

= 0.1fF, r
B
=2 KΩ,

r
CE

=10KΩ, C
BE

=10fF. If the inductance should not exceed L
3
=L =5nH,

Find the values for capacitances in the feedback loop. [5]



Total No. of Questions : 8]

[5255]-1047

M. E. (E & TC)

MICROWAVE MEASUREMENT

(2017 Pattern)

Time : 3Hours] [Max. Marks : 50

Instructions to the candidates:

1) Attempt any one Question from Q.1 and Q.2.

2) Attempt any two Question from Q.3, Q.4 and Q.5.

3) Attempt any two Question from Q.6, Q.7 and Q.8.
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P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) Derive the expression for impedance and reflection coefficient for lossless
two conductor transmission line. [5]

b) Explain with necessary diagram the cross-section of Microstrip
transmission line. [5]

Q2) a) Explain the sources of uncertainty in RF and Microwave measurements.[5]

b) Write the Equations for phase-velocity and phase constant for sinusoidal
waves of a transmission line. [5]

Q3) Explain the working of a co-axial connectors with diagram. Write the output
Equation for co-axial connector. [10]

Q4) What are the different methods to reduce noise. Which factors are considered
to calculate signal to Noise ratio. [10]
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Q5) Explain the different parameters to be considered for attenuation measurement.
Draw a practical circuit to measure attenuation, with graph. [10]

Q6) Explain the method of calibration and verification of Automatic Network
analyzers. [10]

Q7) State the different types of power splitter used in RF power measurement,
Explain any one. [10]

Q8) Write short note on : [10]

a) Networks Analyzers

b) Spectrum2 Analyzers
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Total No. of Questions : 6]

[5255]-1053
M. E. (E & TC - Communication Networks) (Semester - I)

NETWORK SECURITY

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve any three question from Q1, Q2, Q3 and Q4.
2) Question no.5 and 6 are compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

P4298

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) Explain Hash Message Authentication Code(HMAC) in detail [5]

b) Explain requirements of Web Security. [5]

Q2) a) Compare Public key and private key algorithm with example. [5]

b) Why there is a need of cyber security for wired and wireless networks?[5]

Q3) a) Explain the properties of digital signature. [5]

b) Explain Diffie - Hellman algorithm in detail and compare with RSA
algorithm. [5]

Q4) a) Elaborate on the types of Intrusion Detection Systems. [5]

b) What are the different key management approaches and explain anyone
in brief. [5]

Q5) a) Explain Cyber Security for Voice Over Internet Protocol [5]

OR

a) Explain Secure/Multipurpose Internet Mail Extensions (S/MIME) IP
security [5]
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Q6) Write short notes on any three : [15]

a) Secure Hash Function

b) SSL/TSL

c) Secure Electronic Transaction.

d) Security Technology and Protocols

e) Cyber Physical System



Total No. of Questions : 8]

[5255]-1054
M. E. (E & TC) (VLSI & Embedded Systems)

DIGITAL CMOS DESIGN

(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Assume suitable data if necessary.
3) Neat diagrams must be drawn wherever necessary.
4) Use of nonprogrammable calculator is allowed.

P4299

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) What is technology scaling? Explain the types & effects in detail. [5]
b) Explain any one type of CMOS fabrication process in detail. [5]

Q2) a) Derive the expressions for static & dynamic power dissipations in CMOS
logic. Compare these dissipations. [5]

b) Explore delay estimation techniques in detail. [5]

Q3) a) Draw ac equivalent ckt of MOSFET & explain various performance
parameters. [4]

b) Explain various resistances & capacitances pertaining to MOSFET &
wire interconnect that are involved in layout. [4]

c) Draw layout cross section diagram of CMOS Inverter and mention the
dimensions. [2]

Q4) a) Certain logic has load of 10 pF, supply voltage of 1 Volt & operates at
1GHz. Calculate total dissipation if number of MOSFETs is 100 & leakage
current per MOSFET is 1 pA. Calculate power delay product for this
logic if propagation delay is 10ps. [4]

b) What is cross talk? What are the sources & solutions? [4]
c) Write note on fan in & fan out. [2]
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Q5) a) Design CMOS logic for Y=ABC + D + EF. Calculate active area. Assume
technology of 90 nm. [4]

b) Draw a flip flop using Transmission Gates (TG) & its timing diagram.[4]

c) Explain the concept of tristate logic? [2]

Q6) a) Draw FSM diagram & write HDL code for 1110 Moore sequence detector.[4]

b) What are the sources of metastability? What are the solutions? Explore
with example. [4]

c) What are the merits & demerits of Transmission Gates? [2]

Q7) a) With the help of schematic, explain the concept of ratioed ckts. [4]

b) Explore domino logic in detail. [4]

c) Write note on materials for performance improvement. [2]

Q8) a) Explain dynamic ckts. [4]

b) What are the methodologies for high speed design? Explain any one of
them. [4]

c) What is need of BiCMOS? Explain in brief. [2]
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Total No. of Questions : 8]

[5255]-1056
M. E. (E & TC) (VLSI & Embedded System)

EMBEDDED SYSTEM DESIGN

(2017 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions from total eight questions.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.

P4300

P.T.O.

[Total No. of Pages : 2

SEAT No. :

Q1) a) How the Design metrics of embedded systems are tightly constrained?
Justify it. [5]

b) List the different types of life cycle models in embedded system Design
and explain any one in detail. [5]

Q2) a) Draw and explain the Software architecture Embedded System. [5]
b) Compare the different types of development Platform Trends in terms of

IDE, board details and applications. [5]

Q3) a) Draw and explain the Cortex Microcontroller Software Interface Standard
(CMSIS) structure of Cortex series. [5]

b) Draw and explain the Architecture of LPC 1768 ARM Cortex-M3 based
microcontroller. [5]

Q4) a) Explain the different features of LPC 1768 ARM Cortex. [5]
b) Compare the CORTEX based controllers from various manufacturers

with respect to different features. [5]

Q5) a) What is Linux-Kernel configuration? Give steps for Linux Kernel
configuration. [5]

b) Compare the BIOS v/s Boot loader. [5]
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Q6) a) Explain how kernel initialization and space initialization is carried out in
Embedded Linux. [5]

b) Explain file structure and its uses in Embedded Linux. [5]

Q7) a) Discuss Digital camera as Embedded system case study with respect to
following points: [7]

i) Block diagram

ii) Design considerations

iii) Algorithm/flowchart

iv) O.S.

b) Explain reliability and failure analysis of embedded systems. [3]

Q8) a) Discuss an automated meter reading (AMR) as case study with respect to
following points : [7]

i) Block diagram

ii) Design considerations

iii) Algorithm/flowchart

iv) O.S.

b) Explain testing and documentation for embedded system? [3]
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Q1) a) Find out the value of quartile deviation and its coefficient from folloiwng
data : [5]
Roll No. 1 2 3 4 5 6 7
Marks 20 28 40 12 30 15 50

b) Distinguish between mean deviation and standard deviation. [5]

Q2) a) Discuss the procedure for calculating the mean from ungrouped data.[5]
b) Explain coefficient of variance. [5]

Q3) a) Two laboratories carry out independent estimates of a particular chemicals
in a medicine produced by a certain firm. A sample is taken from each
batch, halved and the separate halves sent to the two laboratories. [5]
The following data is obtained :
No. of samples = 10
Mean value of the difference of estimates = 0.6
Sum of the square of difference = 20
Is the difference significant ?
Data : value of t at 5% level for g d.f. is 2.262.

b) Explain Chebyshev's theorem to demonstrate how σ or σ2 is indicative
of the speed or dispersion. [5]

Total No. of Questions : 8]

[5255]-1089
M.E. (Environmental Engineering) (Chemical)
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ENGINEERS
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Instructions to the candidates:

1) Answer any five questions.

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.
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Q4) a) What types of errors are associated in testing of hypothesis. [5]
b) Explain the tests of significance for attributes. [5]

Q5) a) Elaborate model equation for lotin square design. [5]
b) Explain correlation and Regression analysis. [5]

Q6) a) What is multiple regression. [5]
b) Explain stepping stone method. [5]

Q7) a) Explain stratified sampling and systematic sampling. [5]
b) Write note on  Degeneracy in transportation problem. [5]

Q8) a) What is the function of minimum ratio vule in the Simplex method. [5]
b) Explain the degenracy in Simplex method. [5]



��� �� ������	
 ��

�����	��
 �	�
 �	�
�	����	��
 
	����	�
	���
��	��
�
	�
���	�����
���
��
�����
�	������
�� ���

�� �������
�������

	����	�
	���
��	��
�
	�
�����
��
�
����� ���

��� �� �������
����

�	�

	����	�
	���
��	��
�
	�� ���

�� ������	
���

��������	
�	
�	���� ���

��� �� ������	

	����	�
	���
������	�
���
����
�
�	�
���
����
� ���

��  ���
��

��

�
����
�
��
��

���
����

���	����
�
��
����

�����!" ���

��� �� �������
��

���

��
��

#������
	���!
�������

�$
%�
	
�
����
��
����
�
�	
#������
	�
��
�
���

�	
���� ���

�� ������	
�����	�
�	�
��	����
�
�������	�� ���

��  ���
��

��

����
�
	�

	����	�
	���
����� ���

��� �� �������
���
�!
�
���
�
���
�� ���

�� ������	
�
�
	
���
����
���

���
&��'
���
���
	�� ���

Total No. of Questions : 8]

[Total No. of Pages : 2

[5255] - 1090
M.E. (Chemical) (Environmental Engineering)

����������	
�� �
�

����	
������ ��������

��������	
��
� ����������
����

��
������
�
��
��	�����������
�
�� �����	
���

���
����������

�� ����
 ����	���
����
 ��
 �	���
���	���	
�������	��

�� ����	��
 ��
 ���
 	����
 ����
 ��������
 
���
��	 ��

!� "��
�

 ���������	
 ��
��������

#� ������
 ��������
 ����$
 �

 �������	��

P4439
�������	�


������



2�������	
�


�	� �� �	����
����
�
	�
������!
���
����
�
�!
�	���	
�������
	�� ���

�� (��

��

����
�
	�

�
�%

	
�
�������	�
�	�
��%�� ���

�� ������	
��

��
��
�	
���

	����������	� ���

�
� �� ������	
��

���

��
�
	����
#�������	
��	����
)����
���
������	���

���%���
���

�� �������
�����	
�����	�� ���

��� �� ������	
��

���

��
*�	����!
��
���
��
���
��	�
������	
��

	����	�
	�����

�� �������
��

�
	
���
�
����
�
��
�		���
�
����
��
*�	����!
��
�	����	�
	��
���

�������



��� ��������	�
����
�
������������������
�
�
�������
��
�������
�����������
�����
����

��� �������
���
�����
������
���������������
�
����������������
����
��
����
�����������
� ����

��� ����
��
�
��
��������
�
��
��������
����������

��
��
����
�� ����

��� ����������
�����
�
���� ��������
���
������������
���
������������
��
���� ����

�
���� ����

��� ��������!��
����
��������������������
���������
��
����������

����� ����

�	� ���������"
�
�������
��
�������� ����

�
� �������
�����
�
���#���$������������
�
����������������
����� ����

��� ������������
��
������
�����������%
&��
��
�
����
���� ����

�������

Total No. of Questions : 8]

[Total No. of Pages : 1

[5255] - 1091
M.E. Chemical (Environmental Engineering)

����������	
�� 
�����	��
������ ��������

��������	
��
� ����������
����

��
������
�
��
��	�����������
�
�� �����	
���

���
����������

�� ����
 ����	���
����
 ��
 �	���
���	���	
�������	��

�� ����	��
 ��
 ���
 	����
 ��������
 
���
��	 ��

!� "��
 �

 ����	������
 ������
 �����
 	���#
$�����	
 ���	��#
 ���
 �����	����
%�� ��
 ���������	
 ���
 �����
 �����
 ��
 ��������

&� ������
 ��������
 ����#
 �

 �������	��

P4440
�������	�




��� �� �������	
��	
����
����	���	
����	��	��������� ���

�� �������	��	��
���	��
�	�������	��������
	�
���	��	� �������	!�
����������
���

��� �� "��
	��	�����
���	��
���	���	�����
���	��
���	��	��������#	�������
��
�	����	����
� ���

�� �������	
��	���
����	���	������	��	
����	��	��������� ���

��� �� $��	
�	������
	��
�	���	��������
	�
	��	��������
	������	"����	��	���

���
��	���	�����������	��������� ���

�� $��	��	���	��
���
�	����	�����
���#	%��	��	�&�����	��
����	�������
���	���	��	�&�����	��
���	������� ���

��� �� �������	 ���	 
�	 �����	 ��
	 ������	 ����������	 ��������	 �����	 �����
��
��������	"��
	��	
��	������������	��	 �	�����# ���

�� �������	
��	'�������
���	��	�
�
��
����	��������	���	���������� ���

��� �������	
��	'��
�����	���������
��	������	���	�������	����
	
��	���������
�����������	���������
�� ����

Total No. of Questions : 8]

[Total No. of Pages : 2

[5255] - 1092
M.E. (Chemical Environmental Engineering)

��������� 	�
����
���
������ ��������

��������	
��
� ����������
����

��
������
�
��
��	�����������
�
�� �������	
��	
	����������

�� ��
�	 ��
��
��	����	 ��	 ��
��	��������	������
���

�� �������	 ��	 ���	 �����	 �����
��	  �!!	�
�"��

#� ������	 ����
�!�	 �
�
$	 � 	 ������
���

P4441
�������	�


������



2���������	�

�	� �������	
��	��������
	�����
�	��	�	������
	���������	�������	����
	
��	��
���
���
��	�����
	���	
��	��������	������
#	�����
	
��	�������	�������	�������������

�
� �������	 
��	����������	 ��	 �������	�������
����(	����������	�����	���	����

���������
����	�������	����
	
��	)����
	'��
��	��	�	�������� ����

��� �������	 
��	 
���	 )* �	"����	���	��������
	 ��
�������	��	 )* �	�������	 
��
��������
	�
���	��������	��	��
������	��
��
� ����

�������



��� �� ����� 	��	��� 
� ��� �� ����� 
�� �� ������
�� ����	
���� �
��� 
	�� ������
�
�������	������	�������������
��������	
������	
���
��	���������� ���

 � !"����	�#�
2 1

( 1)
C

z z
dz

z

� �
��� �������$�
��	������	��� ���


� 1 1z� �



�
1

2
z �

��� �� ������#������������	�	�������������
��	����
�����"
������
�������	��	�%#�
�
��	�
�	��"��	
������	
����&���'�������(���)��	
��#�	���
���	����)��	
�����
��	
������	�������� ���

 � �
���	����*	����������	�������	
���� ���

2
2

1

3( / )
x

x

y x dx��

��������	��
���
�����������

���������	��
����
�����

���������	

��
������������������������������������� ������������
�!!��

��"#
��"$�%���%"�"$%"$�%
����&�� ��'���� �%'�'(�'�� �� $�

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� �����	
���


���������
���
��
�
����������

�� ����
 ����	���
 ������
��
�	���
���	���	
�� ����	��

!� "���	��
 ��
 ���
 	����
 ���� ���
 ����
��	#��

$� ���
%��������
 �		�
�%���
��	#��


� &��
 ��
 '���	����� 
 ������
 �����
 	���(
)�����	
  ��	��(
 ��� �	��� 
 *� #��
 �� �����	
 ���
 �����
 ������
 ��
 ��������

+� ������
,�������
 ����(
 ��
 �� ����	��

�����

�������	��

������



���������	
 �

��� �� ���"��	������	
����
������	
����)��	
��

����
��+,-���.����.�+,���"���	����)������
	���
������
�,�
��#���
���
��
�
	����
�,����	��� ������������	������������	��
�+� ���

 � ���"�

2

2

u u

t x

� �
�

� �
��� ���	�	��	�������
	
�����-�#�,��
��
���#�,�/���/�+0��-,#����
��-+#����
�,�

��������	������	�	
��������	�����"����	�%
���
1 1

,
3 36

h k� � � ���

��� �� 1����
������
����*�����
���������-������
"� ���

� � � �1 1( )
2n n n

x
J x J x J x

n � �
� �� �� 	

 � �����	��	�2���
����3����������
���
"��� � ���

� �21
( ) 1

!2

n
n

n n n

d
p x x

n dx
� �

��� �� ������
�
�	�
����%
������
������	���
	���*����
���	������,�4�
������
�����������������+,����	�� �������������
���	���,�456� 
�����
	���
�	���������"
�	
������,�,5�
�����7��	��� ��
�����	�
��������#����������
����	��	�	������%�
��
����
��8�9
"���	��	�	��	�:;���"�������
��
�
����������<
�������������������
���

����
�
�6�6=6�� ���

 � ����	�����
"���
�
������
���
��	�������6,�	
��������	��������	��
� ���

>������������? , + 6 � 5 :

���)������? = 64 46 ++6 4+ �6

@��	�	�������	���
��	��	�	�����	�����������1
���
����
�	�
 �	
��

9
"�������:��������������������
����

��
�++�,4

�	� �� A
������	���	���������	
���w z� � ���

 � @������ � 
�
	��	��	��������������	����� �������������
��� �������	
"�

��+B+,��C��+6����������������������	����#��
���	������ � 
�
	��	��	 ���


� !*��	���	����
��� �������	
"�



� �	�����	�	����
��� �������	
"�



���������	
 


�
� �� �
	���D�
������
�	�
 �	
���	��	�����	����� ���"�	
����? ���

*�? , + 6 � 5

��? 5= �E 66 < +

 � �
���	��� 
�
�����	���������	
�����
��������	�����
�	� ���

��
�+#�
#��+���	��	�����
�	����
�,#�+#��

��� �� �����	
�������������"��
� ���������� � 
�
	������
	������	
�� ���

��-�� 
 	
�����#���F�,


 ,������������������#

�
���	���"��������%�

 � �
���	�������������������	
�������������	�	�����	���������
���G��%�"
$��
� ���

0.5 0.3 0.2

0.2 0.4 0.4

0.1 0.5 0.4

P

� �
� �
� �� � �
� �
� �

���



Q1) a) Briefly describe the different steps involved in a research process. [4]
b) “Empirical research in India in particular creates so many problems for

the researchers”. State the problems that are usually faced by such
researchers. [4]

c) Short note on criteria of good research. [2]

Q2) a) Explain in brief basic principles of experimental designs. [4]
b) What is research design? Explain research design in case of exploratory

research studies. [4]
c) What are the features of good design? [2]

Q3) a) Explain the difference between collection of data through questionnaires
and schedules. [6]

b) Explain any two method of collecting primary data particularly in
descriptive research. [4]

Q4) a) Short note on neural network. [5]
b) For the data given below, find the equation to the best fitting exponential

curve of the form y = aebx. [5]
 X  1  2   3   4   5   6
 Y 1.6 4.5 13.8 40.2 125 300

Total No. of Questions : 8]

[Total No. of Pages : 2
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2) Neat diagrams 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
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Q5) a) Determine the size of the sample for estimating the true weight of the
castings having population size of 5000. The variance of the weight is 4
Kg and the estimate should be within 0.6 Kg of the true average weight
with 96% probability.

The areas under standard normal curve are as shown in Table below.[6]

              z   1.5       1.6  1.7        1.8    1.9           2     2.1

Area under curve 0.4332   0.4452    0.4554   0.4641     0.4713    0.4772   0.4821

Assume linear interpolation for values in between.

b) Find the value of χχχχχ2 for the following information. [4]

Class A B C D E

Observed frequency 8 29 44 15 4

Theoretica frequency 7 24 38 24 7

Q6) a) Explain steps of TOPSIS method for decision making. [6]

b) Determine the weights of four criteria (C
1
 to C

4
) for the following relative

importance matrix also check the consistency of the data. [4]

1 2 3 4

1

2

3

4

1 1/ 3 4 2 / 3

3 1 1/ 4 1/ 3

1/ 4 4 1 1/ 5

3 / 2 3 5 1

C C C C

C

C

C

C

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

Q7) a) Briefly explain types of reports. [4]

b) Short note on Genetic Algorithm. [4]

c) State manufacturing applications of artificial neural network. [2]

Q8) a) “Interpretation is a fundamental component of research process”, explain.[5]

b) Describe different steps in writing report. [5]
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Q1) a) Explain various features of CNC systems. [5]
b) Explain various types of CNC machine tools. [5]

OR

Q2) Write NC program for the following job and also explain the meaning of each
step (block). [10]

Q3) Write short note on (any two) : [10]
a) CNC-Molding machine.

b) Automated guided vehicle system.

c) CNC-EDM.

OR

Total No. of Questions : 6]

[Total No. of Pages : 2

[5255]-1096
M.E. (Production) (CAD/CAM)

COMPUTER AIDED MANUFACTURING
(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer Q1 OR Q2; Q3 OR Q4; and Q5 & Q6 are compulsory.
2) Assume suitable data if necessary.

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.
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Q4) a) Explain working principle of automatic press with block diagram. [5]
b) With the help of neat block diagram explain various elements of ASRS.

[5]

Q5) a) Write short note on machine vision. [8]
b) Write short note on automatic identification. [7]

OR

Q6) a) Explain use of bar code system for shop floor data collection. [7]
b) Explain the need Human workers in future automated factory and What

is impact of it on society? [8]
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Q1) a) Compare the efficiencies of meter in and meter out circuit to carry a load
of 10 KN at 5m/min. Neglect flow losses across various components.
Assume piston area of actuator to be 0.005 m2 and piston rod area to be
0.0022 m2. [6]

b) With neat sketch explain the application of variable displacement pump
to maintain constant flow irrespective of variation in speed of prime
mover. [4]

Q2) a) Draw a neat sketch of pneumatic circuit showing application of twin
pressure valve and explain functions of all elements used in the circuit.[6]

b) A compressor delivers air at 3 m3/min through a 25 mm inside diameter
pipe at a receiver pressure of 1000 kPa gage. Find the pressure loss for a
l00m length of pipe. [4]

Q3) a) Write the program (Mnemonics) to perform following functions : [6]
• Load the number C5 H in register C

• Load the number 2E H in register D

• Subtract the content of register C from register D and display the
sum at port 1.

b) Explain performance criteria for selection of P, PI, or PID controller.[4]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5255]-1098
M.E. Production (Manufacturing & Automation)

INDUSTRIAL AUTOMATION
(2017 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams 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
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Q4) Write short notes on :

a) Electro-pneumatic circuit design. [5]

b) Proportional control valves. [5]

Q5) a) Explain various principles of material handling systems. [6]

b) Design for automated assembly. [4]

Q6) a) The linear joint of the industrial robot is actuated by the piston mechanism.
The length of the joint when fully retracted is 600 mm, and when fully
extended is 975 mm. If the robot controller has 8 bit storage capacity,
determine the control resolution of this robot. [4]

b) Discuss various approaches for collision free motion planning of multi-
arm robots. [6]

Q7) a) Explain need of simulation in manufacturing. [5]

b) Explain the role of artificial intelligence in industrial automation. [5]

Q8) Write short notes on :

a) Industrial applications of expert systems. [5]

b) Maskable and non- Maskable interrupts. [5]
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