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Q1) a) Explain problems faced during tunneling in soft soil. [5]

b) Explain the sequence of construction of R.C. diaphgram wall using
bentonite slurry used for basement wall. [5]

Q2) a) Explain the operation of TBM in hard rock with suitable sketches. [5]

b) Explain well point system of dewatering basement foundation in
cohesionless soil with high water table. [5]

Q3) a) List out various activities associated with concrete pump used for more
than 40 storied buildings using RMC with transit mixer and pump.[5]

b) Explain with neat sketches single and double wall sheet pile coffer
dam. [5]

Q4) a) Describe procedure adopted for dam construction using roller compacted
concrete. [5]

b) List the factors affecting choice of coffer dams. [5]

Q5) a) Explain construction of bored cast-in-place piles with neat sketches.[5]

b) Write note on “Methods adopted for correction of tilting of well
foundations”. [5]

SEAT No. :
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Q6) a) Explain how you will calculate the load carrying capacity for group of
piles. [5]

b) Write note on “Pneumatic Caisson”. [5]

Q7) a) Explain “Log book for construction equipment - necessity and use”.[5]

b) Draw neat sketch for “Grouting equipment”. Explain the procedure of
cement grouting. [5]

Q8) a) Write the factors affecting the choice of construction equipment used
for construction of earth and rock fill dam. [5]

b) Write note on “Material handling equipments”. [5]
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Q1) a) Explain Bishop's method of stability analysis for finite slopes. [6]

b) In order to find the factor of safety of d/s slope of an earth dam,
during steady seepage, the section of the dam was drawn to a scale of
1cm= 4cm, and the following results obtained on a critical slip circle.

Area of N- rectangle = 14.4 sq.cm

Area of T- rectangle = 6.4 sq.cm

Area of U- rectangle = 6.9 sq.cm

Length of arc = 12.6 cm.

Laboratory tests have furnished values of 26° for effective  angle of
shear resistance and 19.5 kN/m2 for cohesion. Determine the factor of
safety of the slope. Take unit wt. of soil = 19kN/m3 [6]

Q2) a) Explain the analytical method for determination of pheratic line of an
earth dam. Also derive equation to calculate discharge through the body
of the dam. [5]

b) What are the various causes of failurers of earth dams, and explain safety
measures to avoid such failurers. [5]

SEAT No. :
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�
�

��� What are the desirable features of good instrumentation in an earth dam.
Explain the various vertical movement devices and their tentative locations.[8]

Q4) a) Draw a typical layout of road embankment and explain the functions of
each component parts. [5]

b) Why steep slope embankments are reinforced? What are the methods of
reinforcing of steep slope embankments. [5]

Q5) a) What is land slide?  What are the causes and remedial measures to protect
land slides. [5]

b) Write a short note on. [5]

i) Gabions.

ii) Soil nailing.
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Q1) a) Explain ‘Size of Earthquake’. [5]

b) Explain ‘Ground motion Parameters’ & its estimation. [5]

Q2) a) Discuss the term ‘Size of Earthquake’. [5]

b) Explain the steps for measurement of strong motion with the help of
Seismographs. [5]

��� a) Discuss one Field Test & Two lab. Tests conducted for measurement of
Dynamic soil properties. [5]

b) Explain the developments of design parameters for. [5]

i) Site specific.

ii) Code Based.

Q4) a) Explain ‘Seismic Reflection Test’. [5]

b) Explain ‘Green’s Function Techniques’ [5]
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Q5) a) Discuss ‘Initiation & Effects of Liquefaction’ [5]

b) Explain ‘Goodman & Seed Approach’. [5]

Q6) a) Discuss the different types of EQ induced land slides. [5]

b) Discuss Dynamic Analysis for Earthdam. [5]

Q7) a) Explain ‘seismic Design of Retaining wall’. [5]

b) Discuss ‘EQ induced settlement’. [5]

Q8) a) Discuss various soil improvement techniques as a remedial measures for
Earthquake. [5]

b) Discuss the methods utilised for mitigation of EQ effects. [5]
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Q1) a) Write the identification of domestics waste, commercial waste and
hazardous waste. [5]

b) Enlist the different sources of Hazardous waste. [5]

Q2) a) What are the different types of solid waste and explain them in detail.[5]

b) Write physical, chemical and biological characteristics of solid waste.[5]

��� a) Write detail note on the effect on solid waste pollutant on soil properties.[5]

b) Explain composting and incineration in detail. [5]

Q4) a) Explain the design principles of the dewatering of solid waste. [5]

b) Explain the different methods used to dispose solid waste. [5]

Q5) a) Write in detail different types of land fills. [5]

b) Write detail note on "Tailing ponds". [5]
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Q6) a) Write notes on [5]

i) Barrier materials.

ii) Waste containment

b) Explain environmental monitoring around land fills. [5]

Q7) a) Explain engineering properties of waste and reuse of waste. [5]

b) Write note on single liner and double liner land fills. [5]

Q8) a) Write note on [5]

i) Application of Geo-synthetics in waste disposal.

ii) Land fill construction.

b) Explain in detail. [5]

i) Reclamation of old waste dumps.

ii) Demolition of waste.
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Q1) a) Derive Bernoulli's equation along a stream line. [5]

b) Derive continuity equation in Cylindrical polar coordinates. [5]

Q2) a) Explain the term acceleration in the flow and indicate its components.
Under what circumstances is a flow non-accelerating. [5]

b) Write short note relaxation technique. [5]

��� a) Derive equation for stream function and potential function of doublet.[4]

b) Glycerin of sp gravity 1.28 and viscosity 0.07 poise flows between two
large flat parallel plates kept stationary 1.5cm apart. The rate of flow is
4.4 m3 per hour per meter width of plates. Determine the maximum
velocity, maximum shear stress, pressure gradient and Reynolds number.

[6]

Q4) a) Evaluate the stream function and velocity potential for source at Z= a. [4]

b) Derive equation for velocity distribution of  laminar flow for oscillating
plate. [6]
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Q5) a) Dicuss hydraulically smooth and rough boundaris. [4]

b) Derive Karman integral momentum equation. [6]

Q6) a) Discuss development of boundary layer over flat plate. [4]

b) Discuss karman- Pohlhausen approach for solving the karman integral
momentum equation. [6]

Q7) a) Discuss factors affecting transition from laminar to turbulent flow. [4]

b) Derive equation for velocity of sound when an elastic wave propagates
through compressible fluid flow for adiabatic process. [6]

Q8) a) Derive Reynolds equation of motion. [6]

b) Derive energy equation for isothermal compressible flow. [4]
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P3205

Q1) Write a note on : [10]

a) Polluter Pays Principle

b) Montreal Protocol

Q2) a) Explain penalties for violation of consent conditions under Water Act
1974. [5]

b) Write provisions for closure or directions in apprehended pollution
situation. [5]

Q3) a) Write penalties for violation of consent conditions under Air Act 1981.
[5]

b) Explain the provision relating to prevention and control in Air Act
1981. [5]

Q4) a) Write objectives of Environmental Protection Agency (EPA) and
explain its applications. [5]

b) Explain citing criteria for industries. [5]

SEAT No. :
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Q5) a) Explain background and development of ISO 14000. [5]

b) Write objectives and application of ISO 14000. [5]

Q6) a) Write a note on Environmental Management Systems (EMS). [5]

b) Explain the role of NGO in environmental issues. [5]

Q7) a) Write a note on Hazardous waste (Management and Handling) Rules,
1989. [5]

b) Write powers and functions of the MPCB board under air act. [5]

Q8) a) Write the responsibilities of waste generators and the role of Pollution
Control Boards under Hazardous Waste rules. [5]

b) Explain the provisions related to environmental issues in Indian Forest
Act. [5]
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Q1) a) Explain the effect of SOX and CO on human beings with specific
concentration of gases. [5]

b) Write and explain NAAQS. [5]

Q2) a) Explain different instruments used for the measurement of meteorological
parameters. [5]

b) Write and explain the formulas to determine the stack height. [5]

Q3) a) Explain Gaussian equation to determine pollutant concentration. [5]

b) Explain the plume rise and how it is estimated? [5]

Q4) a) Explain with sketches [5]

i) Reverse jet filter

ii) Envelope type fabric filter.

b) With reference to ESP, explain the following [5]

i) Particle resistivity

ii) Particle re-entrainment.

SEAT No. :

������



������� �� 	�
� �

Q5) a) Write short note on NOX control technology. [5]

b) Explain methods of automobile air pollution control. [5]

Q6) a) Write short note on stack emission standards. [5]

b) Explain EMP for any industry. [5]

Q7) a) Explain sources and measurement of odour. [5]

b) Explain the motor fuel combustion process. [5]

Q8) a) Explain indoor air cleaning system. [5]

b) Explain effects of indoor air pollution with respect to gases and their
concentration. [5]
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Q1) Explain in detail the principle and working of electro dialysis and ion
exchange for water and waste water treatment. [10]

Q2) Discuss the principle, concept and necessity of aeration. Explain various
methods of aeration with neat sketches. [10]

Q3) What is the theory of disinfection? State the factors affecting disinfection.
Explain break point chlorination. [10]

Q4) Design an aerated grit chamber for the treatment of municipal wastewater.
The average flow rate is 0.5 m3/s. Take peak factor as 2.75. [10]

Q5) Design an activated sludge process for municipal wastewater flow rate of
8000m3/day, BOD of settled effluent = 180 mg/l, expected BOD of treated
effluent 10 mg/l, yield coefficient =0.5 kg/kg, K

d
 = 0.05/day, MLSS =3000

mg/l, return sludge solids concentration = 10,000 mg/l, and mean cell
residence time is 10 days. [10]
Determine :
a) Volume of reactor, b) F/M ratio,
c) VLR, d) Oxygen requirement,
e) Recycle ratio & f) BOD removal efficiency.
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Q6) Design a high rate trickling filter using NRC equations for : [10]

a) Sewage flow = 5MLD,

b) Recirculation ratio = 1.5,

c) BOD of raw sewage = 300 mg/l,

d) BOB removal in PST = 35%,

e) Final effluent BOD desired = 30 MG/L.

Q7) State the design parameters, principle, advantages and disadvantages of
UASBR. Draw a neat sketch of the reactor. [10]

Q8) State the sources of waste water from manufacturing process, characteristics
of effluent for dairy and automobile industry. Draw the treatment flow
charts. [10]
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Q1) A laboratory has the following heat gains : [10]
Sensible heat = 35 kW, Latent heat = 20 kW

The design conditions are as follows:

Outside: 40 °C DBT and 27 °C WBT

Inside: 22 °C DBT and 50 % RH

The ventilation air requirement is 80 cmm. A cooling coil with a bypass
factor of 0.05 must be used. An apparatus dew point of 10 °C must be
maintained. Determine :

a) Amount of reheat required,

b) Supply air quantity,

c) DBT and WBT of air entering and leaving the apparatus,

d) Supply air temperature.

Q2) An air conditioned room that stands on a well-ventilated basement measures
3 m wide, 3 m high and 6 m deep. One of the two 3 m walls faces west and
contains a double glazed glass window of size 1.5 m x 1.5 m, mounted
flush with the wall withno external shading. There are no heat gains through
the walls other than the one facing west. Calculate the sensible, latent and
total heat gains on the room, room sensible heat factor from the following
information. What is the required cooling capacity? [10]
Inside conditions: 25 °C DBT, 50 % RH

SEAT No. :
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Outside conditions: 43 °C DBT, 24 °C WBT

U-value for wall : 1.78 W/m2K

U-value for roof: 1.316 W/m2K

U-value for floor: 1.2 W/m2K

Effective Temp. Difference (ETD) for wall: 25°C

Effective Temp. Difference (ETD) for roof: 30°C

U-value for glass : 3.12 W/m2K

Solar Heat Gain (SHG) of glass: 300 W/m2

Internal Shading Coefficient (SC) of glass: 0.86

Occupancy : 4 (90 W sensible heat/person)(40 W latent heat/person)

Lighting load: 33 W/m2 of floor area

Appliance load: 600 W (Sensible) + 300 W(latent)

Infiltration : 0.5 Air Changes per Hour

Barometric pressure : 101 kPa

Q3) Explain the following points : [10]
Effective Temperature, PMV, PPD, ASHRAE Comfort chart and Infiltration

Q4) Compare: [10]
a) Solid desiccant Vs Liquid desiccant dehumidification.

b) Single stage Vs Two stage evaporative cooling.

Q5) a) Explain with a suitable example Static Regain Method of duct design.
List its advantages and disadvantages. [6]

b) Write a note on Selection and location of supply and return grills,
diffusers. [4]

Q6) Explain Closed loop and open loop control system for air conditioning
application. [10]

Q7) The room air leaves an air conditioned space at 25 °C, 50 % RH. The
bypass factor of the cooling coil is zero. The outdoor air is at 45 °C and
30 % RH. The outdoor air quantity is 100 cmm. RSH and RLH are 200
kW and 50 kW respectively. Determine the supply air state, mass flow rate
of supply air, state at inlet to cooling coil, Ventilation load in TR and Total
cooling load. [10]
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Q1) a) Explain the term ‘Mobility of a mechanism’. Find the mobility of the
linkages shown in Fig. 1 (a). Based on this, state whether the linkages
shown are mechanisms with 1 DOF. If not, make suitable changes.
The number of links should not be varied by more than 1. [5]

b) Explain the term ‘Kinematically complex’ mechanism. Discuss the terms
with suitable examples : [5]
i) low degree of complexity &
ii) high degree of complexity.
In the mechanism shown in the Fig. 1 (b) below, ω2 = 10 rad/sec (CW)
(constant). Determine ω6 & α6. (Use method of Normal Accelerations.)
Given: O

2
A = 7.5 cm, AB = 5 cm, BC = 7.5 cm, O

5
C = 6.25 cm

(and is vertical), CD = 10 cm, BD = 5 cm, O
6
D = 5 cm, Angle O

2
AB = 110°,

Angle ABC = 115°, Angle = O
6
DB = 117°.

SEAT No. :
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Q2) a) State the ‘Principle of Superposition’. Derive the equation of motion
of a mechanism based on energy considerations. [5]

b) What are ‘Elastic mechanisms’? Discuss the dynamic analysis of elastic
mechanism. [5]

Q3) a) What is ‘Inflection Circle? Discuss in details the method/construction
to locate ‘inflection circle’. [5]

b) Explain in brief following : [5]

i) Bobilliar Construction

ii) Hartmann Construction

iii) Forms of Euler - Savary equation

Q4) a) Define the term ‘Cubic of Stationary curvature’. Determine the cubic
of stationary curvature for plane motion equivalent to the rolling of a
circle along a fixed straight line. [5]

b) Discuss 3-position graphical synthesis of a 4-bar mechanism for body
guidance. Synthesize a 4-bar mechanism to guide a rod AB through
the three consecutive positions A1B1, A2B2 & A3B3 as shown in Fig.4(b)

[5]
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Q5) a) Explain with suitable example : [5]
i) Motion generation
ii) Function generation
iii) Path generation

b) Discuss the term ‘mechanical error’. Explain the analysis of ‘mechanical
error’ & prove that the total mechanical error (ε

m
) in the linkage is the

sum of the individual errors due to each of the parameters considered
separately. [5]

Q6) a) Derive ‘Freudenstein’s equation for planar 4-bar linkage. Explain the
algebraic synthesis of slider crank with 4- accuracy points using this
equation. [5]

b) Explain the method of algebraic synthesis using complex numbers for
4-bar mechanism with 3- accuracy points. Using this method, determine
the link lengths of a 4-bar linkage that will in one of its position satisfy
the following specifications of angular velocity & angular acceleration.
Length of input link is to be unity. The subscript 1, 2, & 3 represent
the input link, the coupler & the output link respectively. Draw the
mechanism & comment on the resulting mechanism. (Use Complex
number method.) [5]

Angular velocity Angular acceleration

ω
1 

= 10.00 rad/sec α
1
 = 0 rad/sec2

ω
2 
= 5 rad/sec α

2
 = 0 rad/sec2

ω
2 
= 0 rad/sec α

2
 = 86.6 rad/sec2

Q7) a) Discuss Denavit-Hartenberg (D-H) parameters with their importance in
analysis of spatial mechanisms. Use D-H parameters to write a symbolic
equation for the following mechanisms. [5]
i) Planar 4R Mechanism
ii) Spherical 4R mechanism

b) Derive displacement equations for the 4R Spherical mechanism
(Hooke’s Joint) using matrix method. [5]
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Total No. of Questions : 7]

[4660] - 1098
M.E.  (Mechanical)  (Mechatronics)

SENSORS, TRANSDUCERS AND INTERFACING TECHNIQUES
  (2013 Credit Pattern)  (Semester - I) (502803)

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

1) Attempt any 5 questions.
2) Figures to the right indicate full marks.
3) Draw neat figures, diagrams wherever necessary.
4) Use of electronic pocket Calculator is allowed.
5) Assume suitable data  if necessary.

P3213 [Total No. of Pages : 2

SEAT No. :

Q1) a) Give the significance of uncertainty analysis in primary stages of
experiment planning. [5]

b) Following measurements of viscosity of certain oil is carried out in
laboratory-0.041, 0.040, 0.042, 0.041, 0.039, 0.040, 0.043, 0.042, 0.041,
0.042.
Calculate the mean, variance and standard deviation. [5]

Q2) Define Transducer. With the help of neat schematic explain the operation,
advantages, disadvantages and applications of following transducers- [10]

a) Photoconductive.

b) Hall Effect.

Q3) a) Draw and explain the schematic of knudsen gage. State its advantages,
drawbacks and applications. [5]

b) Explain Laser Doppler Anemometer (LDA) in detail. [5]

Q4) a) What are the different methods of temperature measurement? Explain
any one method in detail with their significance, advantage and limitations.

[5]

P.T.O.



b) Explain the significance of following terms- [5]

i) Specific humidity,

ii) Dry-bulb temperature

iii) Wet-bulb temperature

iv) Dew point.

Q5) a) Explain the working of strain-gage rosette. [5]

b) What is Poisson’s ratio? Give the significance of it. [5]

Q6) a) Draw the generalized block diagram of data acquisition system and explain
each block in detail. [5]

b) State the important parameters of digital to analog convertor and explain
any one D/A convertor in detail. [5]

Q7) a) Explain any one method for the measurement of strain. [5]

b) Explain the following terms- [5]

i) Regression analysis.

ii) Level of significance and confidence.

5 5 5

[4660]-1098     2
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Total No. of Questions : 7]

[4660] - 1138
M.E.  (Mechanical) (CADM & E)

INDUSTRIAL  PRODUCT  DESIGN  AND  PRODUCT  LIFE
CYCLE  MANAGEMENT

  (2013 Credit Pattern) (502408)

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

1) Answer any 5 questions from the following.
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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Q1) Explain the role of Technology Forecasting and S-Curve in New Product
Development. [10]

Q2) Discuss 6-3-5 method for Concept Generation with Suitable example. [10]

Q3) Discuss any two types of Product Portfolios in detail with case studies. [10]

Q4) Discuss various PLM characteristics in detail. [10]

Q5) What is PLM Strategy? Elaborate the importance. [10]

Q6) What are Change Management and Configuration Management in PLM?
Discuss. [10]

Q7) Elaborate systematic procedure of Benchmarking. [10]
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[4660] - 1166
M.E. (Electrical) (Power Systems)

POWER QUALITY ASSESSMENT AND MITIGATION
(2013 Pattern) (Semester - III)
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0 1 0

0 1 1

x x
u

x x
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Total No. of Questions : 6]

[4660] - 1178
M.E.  (Power Electronics & Drives)

POWER  ELECTRONICS  IN  SMART  GRID
  (2013 Credit pattern)  (Semester - III)  (603302)

Time :3 Hours] [Max. Marks : 50
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) Your are advised to attempt not more than 3 questions.
5) Your answers will be valued as a whole.

P3221 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the CDM (Clean Development Mechanism in smart grid). [4]

b) Describe testing of Electromagnetic capability. [4]

c) Discuss reliability issues in high frequency devices used in space
applications. [4]

d) Write down integration and interconnection concerns of distributed energy
resources. [6]

OR

Q2) a) Explain the barriers of implementation of smart grids. [4]

b) Explain the 12 switch HFAC AC-link converter for an induction motor.[6]

c) Write down legal and organizational regulations related to Power quality.
[4]

d) Write a short  note on distributed energy resources past and future. [4]

Q3) a) Describe Home Area Network (HAN) in detail. [8]

b) Explain ZigBee network and its applications. [8]

OR
P.T.O.



Q4) a) What is GPS? What are its applications? [8]

b) Write down a note on CLOUD computing. [8]

Q5) a) Explain DVR and control strategies of DVR arrangements. [8]

b) Explain operation of D-STATCOM along with decoupled current control
method. [8]

OR

Q6) a) Explain use of AC/AC voltage regulator for compensation of voltage
sag and swell. [8]

b) Explain voltage control scheme used with D-STATCOM. [8]

5 5 5
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Total No. of Questions : 8]

[4660] - 1194
M.E.  (E & TC -VLSI and Embedded System)

RECONFIGURABLE COMPUTING
  (2013 Credit Pattern)  (Semester - I) (504203)

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

1) Attempt any 5 questions out of 8.
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, and electronic pocket calculator

and steam table are allowed.
5) Assume suitable data,  if necessary.

P3223 [Total No. of Pages : 2

SEAT No. :

Q1) a) State and explain reconfigurable device characteristics. [4]

b) Explain delta delay, intrinsic delay, interconnect delay pertaining to RD.[3]

c) Compare various processor architectures with reconfigurable architecture
in brief. [3]

Q2) a) How would you modify the present multicontext FPGA to convert into
RFPGA? Explain in brief. [4]

b) How to calculate instruction bandwidth of LUT based structure? How
does that BW make a decision of on/off chip memory? [3]

c) How to compute area on chip per bit PE? Give the expression and
Explain. [3]

Q3) a) Discuss various reconfigurable devices developed yet. [4]

b) Give the issues in Reconfigurable Network Design. [3]

c) Write short note on Configurable, Programmable, and fixed-Function
devices. [3]

P.T.O.



Q4) a) Draw and explain architecture of DPGA? [4]

b) What are the research challenges in the design and development of
Reconfigurable devices? [3]

c) What are the problems with simple networks? Explain in details with
example. [3]

Q5) a) Explain RP space area model mathematically. [4]

b) Explain the terms functional density, functional diversity and data density
with reference to reconfigurable devices. [3]

c) What is need of instruction compression? What are its techniques? Which
is best suitable for RD? [3]

Q6) a) Explain hierarchical interconnects in detail. What are its effects on the
performance of the reconfigurable device? [4]

b) What is Rent Rule? Explain its importance. [3]

c) Find area required for interconnect a 2500 4-LUT device. Assume
minimum wire pitch is 8λ  and the crossbar is implemented with two
layers of dense metal routed at this minimum wire-pitch. [3]

Q7) a) Give the first order comparison of area occupied by different blocks on
chip of FPGA. What is conclusion? [5]

b) Give mathematical analysis of switch, channel and wire growth. [5]

Q8) a) What are working RC examples? What tasks are being performed by
them? [5]

b) What is partially reconfigurable? Is it supported in any present device?
How do you decide that the task needs fully reconfigurable device? [5]

5 5 5
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Q1) A cylindrical shell of heat exchanger is  required to accommodate a total of
100 m length of standard diameter copper tubes. One meter square cross
sectional area inside the shell can accommodate 200 copper tubes. cost of
copper tubes is Rs 20000, cost of heat exchanger shell Rs. 60000 D2.5L.
Cost of floor space occupied by heat exchanger is Rs. 10000 DL Where, D is
diameter of  heat exchanger shell (m), L is length of heat exchanger (m).

a) Formulate objective function to minimize cost and functional constraints.[4]
b) Formulate Langrange expression. [2]
c) Determine the optimum diameter and length of heat exchanger shell.[4]

Q2) a) Minimize the function 
2

3

3
( ) 2f x x

x
= +  using golden section method

within the bounds of 0 to 3. Assume initial solution as 0. [4]

b) Draw folwchart for Fibonacci search method. [4]

c) Define: Interval of uncertainty. [2]

��� a) Perform two iterations of evolutionary optimization method to

minimize: 2 2

1 2 1 2( 2 7) (2 5)x x x x+ − + + −  with 1 20 , 6.x x≤ ≤  Assume

initial solution as (3,3). [4]
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b) Perform one iteration to minimize 2 2

1 2 1 2 14 3 5 8x x x x x+ − −  using pattern

search method. Assume initial solution as (0,0). [4]

c) What is steepest ascent direction? [2]

Q4) a) Explain various gradient based methods for single variable optimization. [5]

b) Write note on; Pareto optimal solutions. [5]

Q5) a) Discuss algorithm for interior penalty function method. [4]

b) Write short note on: Artificial neural network. [4]

c) What is parametric constraint. [2]

Q6) a) What is the function value corresponding to the coded value of substring
x

1
 as  11010 and substring x

2
 as 1110 in genetic algorithm to minimize

the function 2

1 2 1 23 10 with 0 3 and 2 6x x x x− + ≤ ≤ ≤ ≤ [4]

b) Explain any two methods of reproduction in used genetic in genetic
algorithm. [4]

c) What is termination criterion in simulated annealing method? [2]

Q7) a) Explain the drum buffer rope concept as applied to theory of constraints.[4]

b) Explain with suitable example five focusing steps of theory of constraints.
[4]

c) Define capacity constraint resource. [2]

Q8) a) What do you mean by supervised and unsupervised learning in artificial
neural network? Mention any two applications of each. [5]

b) What is elitism concept in genetic algorithm? How it affect the performance
of algorithm. [5]
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Total No. of Questions : 6]

[4660] - 1270
M.E. (Computer Engineering)

SOFTWARE  DESIGN  AND  ARCHITECTURE
  (2013 Credit Pattern)  (Semester -II) (510108)

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

1) Solve question number 1 or 2, 3 or 4 and 5 or 6.
2) Neat diagram must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3075 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write in short the applicability, structure and implementation of:- [8]

i) Abstract factory

ii) Singleton

b) Describe design solution. What are the two major components of a
software design method? [8]

OR

Q2) a) What are design patterns? How they are documented using a template?
Explain the way they are documented with examples to illustrate from
Facade pattern. [8]

b) What is design notation? Explain with example. [8]

Q3) a) What is software architecture? Why it is important? What are the different
Quality Attribute scenarios? [8]

b) Explain the styles of module view-type and execution Architecture View
type. [8]

OR

P.T.O.



Q4) a) Explain styles of Component-and-connector view-type. [8]

b) List Quality Attribute and Explain testability with its scenario. [8]

Q5) a) What are the concepts of Data-Centered Software Architecture. Evaluate
the benefits and limitations of data-centered software architecture and
examine data-centered architecture when incorporated with other
architectures. [9]

b) Write short notes on:- [9]
i) Model Driven Architecture (MDA)
ii) Customer Relationship Management (CRM)

OR

Q6) a) Describe a complete object-oriented analysis and design process and
discuss general design principles in the context of object-oriented design.

[9]
b) Explain the concepts of any three archetype patterns. [9]

5 5 5
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Total No. of Questions : 6]

[4660] - 1273
M.E. (Computer Engineering)

ADVANCED  STORAGE  SYSTEMS AND INFRASTRUCTURE
MANAGEMENT

  (2013 Credit Course)  (Semester -III) (610101)

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

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

P3077 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain why [5]

i) RAID 1 is not a substitute for a backup?

ii) RAID 0 is not an option for data protection and high availability?

b) Consider an application that generates 8,400 IOPS, with 70 percent of
them are reads. Calculate the disk load in RAID 1 and RAID 5. Also
determine the number of disks required to  meet the workload for the
RAID 1 and RAID 5 configuration. [5]

Q2) a) What are the  mechanisms for configuration of storage virtualization?
What are the important challenges in storage virtualization? Explain in
detail different types of storage virtualization. [5]

b) What are the components of NAS? What are the mechanisms for
implementation of NAS? Explain in detail how connectivity is established
for the different mechanisms. [5]

Q3) a) Explain in detail storage array based Remote replication? [5]

b) What is the importance of recoverability and consistency in local
replication? [5]

P.T.O.



Q4) a) What are the current business demands and IT systems issues? [6]

b) Discuss on complexityof today’s computing environment. [4]

Q5) a) Explain with neat diagram Information Technology Infrastructure Library.
[5]

b) What are the Factors to be considered in designing IT organizations and
IT infrastructure? [5]

Q6) a) Write short note on IT services continuity Management and availability
management. [5]

b) What are the important factors that should be managed in Service support
process? [5]

5 5 5
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Total No. of Questions : 6]

[4660] - 1278
M.E. (Computer Network)

ADVANCED  DATABASES
  (2013 Credit Pattern)  (Semester - I)  (510203)

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

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data  if necessary.

P3081 [Total No. of Pages : 3

SEAT No. :

Q1) Consider the following BCNF relation, which lists the ids, types (e.g., nuts or
bolts), and costs of various parts, along with the number available or in stock:[8]

Parts (pid, pname, cost, num _ avail)

You are told that the following two queries are extremely important:

• Find the total number available by part type, for all types. (That is, the
sum of the num _ avail value of all nuts, the sum of the num _ avail value
of all bolts, and so forth).

• List the pids of parts with the highest cost.

a) Describe the physical design that you would choose for this relation.
That is, what kind of a file structure would you choose for the set of
Parts records, and what indexes would you create?

b) Suppose your customers subsequently complain that performance is
still not satisfactory (given the indexes and file organization you chose
for the Parts relation in response to the previous question). Since you
cannot afford to buy new hardware or software, you have to consider a
schema redesign. Explain how you would try to obtain better performance
by describing the schema for the relation(s) that you would use and your
choice of file organizations and indexes on these relations.

c) How would your answers to the two questions change, if at all, if your
system did not support indexes with multiple-attribute search keys?

P.T.O.



Q2) What is recovery process in distributed database? What are the different ways
of failure modes? [6]

Q3) a) Consider a multithreaded process that delivers messages from a durable
queue of persistent messages. Different threads may run concurrently,
attempting to deliver different messages. In case of a delivery failure, the
message must be restored in the queue. Model the actions that each
thread carries out as a multilevel transaction, so that locks on the queue
need not be held until a message is delivered. [4]

b) Explain how a TP monitor manages memory and processor resourses
more effectively than a typical operating system. [2]

Q4) Give the DTD or XML Schema for an XML representation of the following
nested-relational schema. [10]

Emp = (ename, ChildrenSet setof (Children), SkillsSet setof (Skills))

Children  = (name, Birthday)

Birthday = (day, month, year)

Skills  =(type, ExamsSet setof (Exams))

Exams  =(year, city)

Write the queries in XQuery:

a) Find the names of all employees who have a child who has a birthday in
November.

b) Find those employees who took an examination for the skill type ‘‘typing’’
in the city ‘‘Pune’’.

c) List all skill types in Emp.

Q5) a) Suppose you have a relation containing the x,y coordinates and names
of restaurants. Suppose also that the only queries that will be asked are
of the following form: The query specifies a point, and asks if there is a
restaurant exactly at that point. Which type of index would be preferable,
R-tree or B-tree? Justify your answer. [3]

[4660]-1278     2



b) Suppose you have a spatial database that supports region queries (with
circular regions) but not nearest-neighbor queries. Describe an algorithm
to find the nearest neighbor by making use of multiple region queries.[3]

c) Name several application that deal with spatial data & specify their
requirements on a database system. [4]

Q6) a) Many applications need to generate sequence numbers for each transaction:[6]
• If a sequence counter is locked in two-phase manner, it can become

a concurrency  bottleneck. Explain why this may be the case.
• Many database systems support built-in sequence counters that are

not locked in two-phase manner; when a transaction requests a
sequence number, the counter is locked, incremented and un-locked.

i) Explain how such counters can improve concurrency.
ii) Explain why there may be gaps in the sequence numbers be longing

to the final set of committed transactions.
b) What are the three broad levels at which a database system can be tuned

to improve performance? Give two examples of how tuning can be done
for each of the levels. [4]

5 5 5
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Total No. of Questions : 12]

[4660] - 1279
M.E. (Computer Network)

RESEARCH  METHODOLOGY
  (2013 Credit Pattern)  (Semester - I)  (510204)

Time :3 Hours] [Max. Marks : 50
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) Assume suitable data,  if necessary.

P3082 [Total No. of Pages : 2

SEAT No. :

Q1) Describe the different types of research, clearly pointing out the difference
between an experiment and a survey. [9]

OR

Q2) ‘‘Research has gained importance in all the functional areas of Management.’’
Discuss. [9]

Q3) What is research problem? Define the main issues which should receive the
attention of the researcher in formulating the research problem. Give suitable
examples. [8]

OR

Q4) What is hypothesis? Explain the procedure for hypothesis testing. Explain
different characteristics the hypothesis must process in order to be a good
research. [8]

Q5) What do you mean by research design? Differentiate between research
methodology and research design. Illustrate your answer with suitable example.

[8]
OR

P.T.O.



Q6) Explain the suitable examples of some of the important research design used
in experimental hypothesis testing research. [8]

Q7) Enumerate the different methods of collecting data. What is observation method
of data collection? Explain the terms: Structured observation, unstructured
observation, controlled observation and uncontrolled observation? [9]

OR

Q8) In a certain examination three papers were administered and following were
the results: 20%, 30% and 25% of the candidate failed in papers 1, 2 and 3
respectively. 10% failed in both papers 1 and 2, 8% failed in papers 2 and 3
and 6% failed in papers 1 and 3. 2% failed in all papers. If a candidate is
selected at random find: [9]
a) The probability that he has failed in either of the three papers.
b) Probability that the candidate has passed in all 3 papers.

Q9) What does a measure of central tendency indicate? Describe the important
measures of central tendency pointing out the situation when one measure is
considered relatively appropriate in comparison to other measures. [8]

OR

Q10)Describe the precautions that the researcher should take while interpreting his
findings. [8]

Q11)What do you mean by multivariate analysis? Explain how it differs from bivariate
analysis? [8]

OR

Q12)Explain the significance of a research report and narrate the various steps
involved in writing such a report. [8]

5 5 5
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Total No. of Questions : 12]

[4660] - 1281
M.E.  (Computer Networks)

NETWORK DESIGN, MODELING AND ANALYSIS
  (2013 Credit Pattern)  (Semester - II)  (510207)

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

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

P3083 [Total No. of Pages : 3

SEAT No. :

Q1) a) Explain probability distribution function with the help of mathematical
modeling. [4]

b) What is probability mass function for a random variable? What is its
significance in the network designs? [4]

OR

Q2) a) Explain continuous random variable, discrete random variable and
expectations of random variable. [4]

b) Give Mathematical model of cumulative distribution function. [4]

Q3) a) Explain with modeling a Little’s Theorem. What is probabilistic form of
Little’s theorem. [5]

b) Give various queueing models with probabilistic variables. [4]

OR

Q4) a) In a queueing model of M/M/1 type a network is with a capacity of
accomodating 10 messages. Assuming average arrival rate as 0.4 and
service rate as 0.5 find [6]

i) Utilization of network

ii) With same arrival rate and service rate an extra service capacity.

iii) Average no. of messages in waiting.

iv) Average no. of messages in network.
P.T.O.



b) Explain mathematical model of exponential distribution in queueing model.
[3]

Q5) a) What is basic philosophy of multipoint line layout Heuristics in the network
designs. [4]

b) Explain Esau-Williams Algorithm with its modeling. [4]

OR

Q6) a) What are Greedy algorithms and Exchange algorithms? Explain in brief.
[3]

b) Differentiate following concentrator algorithms based on their applicability
to the network designs. [5]

i) Center of Mass (COM)algorithm

ii) Add algorithm

iii) Drop algorithm

Q7) a) What is access network design? Give various issues in simple access
network design. [5]

b) What are line crossings in access design? Give details of line crossings.
[4]

OR

Q8) a) Give the model of multicenter local access design. What are main issues
in multicenter local access design? [5]

b) Describe one speed one center design in details. [4]

Q9) a) How network design can become good design? Explain with various
parameters. [4]

b) Give MENTOR algorithm for MUX and router design. [4]

OR

[4660]-1281     2



Q10)a) What are various parameters of network back bone designs? How these
parameters can influence the network design? [4]

b) Describe Augmented MENTOR design. [4]

Q11)a) What are reliability constraints of network design? Explain. [4]
b) Explain following. [4]

i) Hop-limited design

ii) Node-pair

OR

Q12)a) What is meaning of redesigning for new traffic? Explain in brief. [4]
b) Discuss the phenomenon of merging networks. [4]

5 5 5
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Total No. of Questions : 8]

[4660] - 1285
M.E. (Computer Engineering)  (Computer Networks)

ADVANCED  TCP/IP
  (2013 Credit Pattern)  (Semester - III)  (610201)

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

1) Solve any three questions from Q.1, 2, 3, 4 and any three questions from Q.5, 6, 7, 8.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data  if necessary.

P3086 [Total No. of Pages : 2

SEAT No. :

Q1) Write TCP connection establishment and termination process steps with state
transition diagram. [9]

Q2) a) Show the sequence of characters exchanged between the TELNET client
and the server to switch from line mode to default mode. [4]

B) Show the query message requesting the domain name for challenger.atc.
fhda.edu. What is the size of a query message? [4]

Q3) a) If a browser does not send an HTTP content-length header before a
request, how does server respond? [4]

b) User aaa@xxx. com sends a message to user bbb@yyy.com. The latter
replies. Show all SMTP commands and responses. [4]

Q4) a) The following is a dump of a SCTP DATA chunk in hexadecimal format.
00000015   00000005   0003000A    00000000     48656C6C     6F000000[4]
i) Is this an ordered or unordered chunk?
ii) Is this the first, the middle, or the only fragment?
iii) What is the TSN?
iv) What is the SI?

b) Why do HTTP, FTP, SMTP, and POP3 run on top of TCP rather than
on UDP? [4]

P.T.O.



Q5) Draw and explain FSM describing TCP congestion protocol. [8]

Q6) a) Differentiate between AODV and DSDV protocols in wireless
environment. [4]

b) Explain the given term: [4]

i) TCP Testwood

ii) TTCP

Q7) a) Draw a figure to show the position of ESP in IPv6. [4]

b) Explain the phases of key management in IPsec. [4]

Q8) Host A and B are directly connected with a 200Mbps link. There is one TCP
connection between the two hosts. Host A is sending to Host B an enormous
file over this connection. Host A can send application data into the link at
100Mbps but Host B can out of its TCP receive buffer at a maximum rate of
50Mbps. Describe the effect of TCP flow control. [9]

5 5 5
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Total No. of Questions : 6]

[4660] - 5
M.E. (Civil)  (Construction and Management)

b- DISASTER  MANAGEMENT
  (2008 Pattern)  (Semester - I) (Elective - I) (501104)

Time :4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) All questions are compulsory.
2) Answers to the two sections must be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.
6) Assume suitable data wherever necessary.

P2737 [Total No. of Pages : 2

SEAT No. :

SECTION  - I

Q1) a) Enlist various types of terrestrial disasters. Which of these disasters are
man made and natural disasters? Discuss about preventive measures
related to these disasters. [6]

b) Discuss about the physical, economic and environmental losses that occur
on account of forest fires and volcanoes. [6]

c) In event of a major natural disaster it is common phenomenon of outbreak
of epidemic diseases. Enlist the causes of this type of secondary disaster
and suggest suitable preventive measures. [6]

Q2) a) What do you mean by Contingency Planning in case of Natural Disasters?
Explain this concept with respect to cyclone disaster clearly detailing the
steps involved. [8]

b) Enlist and explain various terms and concepts with respect to earthquakes.
[4]

c) Explain the different methods for awareness creation in community with
respect to disaster preparedness. [4]

P.T.O.



Q3) a) Explain the role of Remote Sensing and GIS in Early Warning systems
and Disaster preparedness. [8]

b) Urbanization and modern technology ensures comfortable life. However
it is a major reason of disaster. Explain this statement with suitable
examples. [8]

SECTION - II

Q4) a) As a planning engineer being a part of Disaster response team, plan a
relief camp for a village with population of 10,000 people affected by
flood disaster. The planning and design thumb rules should be clearly
stated and in conformance with SPHERE GUIDELINES. Undertake the
design process for: [10]
i) Water supply and sanitation.
ii) Solid waste management.

b) What are the different sources of drinking water? Enlist and explain the
various technical criteria considered for short listing an appropriate source
in case of emergency response. [4]

c) Discuss importance of sanitation in emergencies. Explain in detail link of
Sanitation with water supply and hygiene promotion. [4]

Q5) a) Explain Disaster Response Mechanism in India. Discuss the organization
structure for Response mechanism from Central Government level to
District level administration clearly explaining the roles and responsibilities
of all concerned involved. [10]

b) Enlist various water treatment processes available in case of water supply
in emergency response. Explain in detail with appropriate sketches any
two methods. [6]

Q6) Write short notes on: [16]
a) Emergency Response process.
b) Civil Engineering interventions in Emergencies.
c) Ground water sources and their yield.
d) Water quality standards in Emergencies.

5 5 5
[4660]-5  2
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