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Total No. of Questions : 6]

[Total No. of Pages : 2

[5059]-125
B.E. (Production S/W)

MARKETING MANAGEMENT
(2008 Pattern) (Elective - III) (Semester - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from Section - I and any three questions from
Section - II.

2) Neat diagrams must be drawn wherever necessary.
3) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
4) Assumptions made should be clearly stated and justified.

P3756

SECTION - I
Q1) Explain marketing prospective strategy adopted by Automobile Industries.[16]

OR
Explain Understanding and monitoring the environment in marketing
management. [16]

Q2) Analyze impact of Consumer decision processes In dealing with any handmade
product. [16]

OR
Explain different marketing management tools for understanding consumer’s
decision processes. [16]

Q3) a) Explain how you will position products in defined market segment.[10]
b) Explain formulating marketing strategies. [8]

OR
a) Identify the impact planning marketing program in dealing with textile

industry. [10]
b) Explain in brief Managing Product. [8]

P.T.O.

SEAT No. :
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SECTION - II
Q4) a) Generate strategy chart used for developing of new product. [8]

b) Explain the concept Price Theory, And correlate with application. [8]
OR

a) Write in brief marketing intermediaries. [8]
b) Compare Establishing and managing prices. [8]

Q5) Explain managing sales force and sales territories with suitable example. [16]
OR

Identify the scope of technological innovations and impact of it on current
market scenario. [16]

Q6) a) Explain Marketing research and its importance. Also explain scope of
marketing research. [9]

b) Explain Structure of Marketing research with suitable example. [9]
OR

Analyze the role of quantitative techniques in marketing research, and explain
how tool in marketing research affecting these techniques. [18]
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Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-129
B.E.  (Electrical)

ROBOTICS AND AUTOMATION
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section I and three questions from Section II.
2) Answers to the two sections should be written in separate 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.

P1833

SECTION - I

Q1) a) Explain types of Automation. [9]

b) Explain Work envelop and Tip Speed with neat sketch. [9]

OR

Q2) a) Explain least three reason for using a robot than human being. [9]

b) Explain the robotic laws and definition given by international standards
organization. [9]

Q3) a) Explain various sensors and actuators used in robot with their selection
criteria. [8]

b) Explain different types of links and end effectors. [8]

OR

P.T.O.
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Q4) a) With the help of a neat diagram, explain : [8]

i) Cylindrical Robot

ii) Articulated Robot.

b) Write short note continuous path and point to point path trajectory. [8]

Q5) a) The coordinates of the point ‘P’ on the body are given by {2, -3, 1.5}T.
The point is rotated about x axis by 30º and then about y axis by 30º and
then z axis by 30º. Find the final coordinates of the point ‘P’ w.r.t. the
fixed frame. [8]

b) Explain the difficulties occurred in via point in trajectory planning. [8]

OR

Q6) a) The point P with co-ordinate {1, 2, 1}T is travel by 6 unit on x axis and
then by 4 unit on z axis. Find the final point. Also discuss on homogeneous
matrix. [8]

b) Explain Rotational translation in detail with example. [8]

SECTION - II

Q7) a) Explain D-H criteria used in robotic manipulator with example. [9]

b) Explain concept of geometric approach in inverse kinematics. [9]

OR

Q8) a) Explain : [9]
i) Geometric approach with co-ordinate transformation.
ii) Direct approach

b) Draw a neat diagram of ‘SCARA Robot’ in detail. [9]

Q9) a) Explain Newtons Method in detail. [8]

b) Explain Jacobean in terms of DH matrices. [8]
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OR
Q10) a) Explain resolved motion Position Control for robot motion. [8]

b) What do you mean by resolved motion rate Control. [8]

Q11) a) Write a note on online programming and offline programming. [8]

b) Explain how a robot can be used for underwater welding application.[8]

OR

Q12) a) Write a note on programming languages. [8]

b) Explain ‘Painting Robot’ with details of selection criteria and methods
of control. [8]



Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-13
B.E.  (Civil)

ADVANCED CONCRETE TECHNOLOGY (Theory)
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer 3 questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures in the bracket indicate full marks.
5) Electronic pocket calculator is permitted.

P1777

SECTION - I

Q1) a) What are the different grades of ordinary Portland cement? Name few
brands available in the market. [5]

b) Explain coning and quartering method of obtaining laboratory sample of
aggregates. [5]

c) Explain aggregate crushing value test in detail. [8]

OR

Q2) a) Explain completely the significance,importance of particle size analysis
of coarse and fine aggregates in connection with strength and durability
of concrete. [8]

b) Write any five types of cement with their suitability. [5]

c) Explain third point loading test on concrete beam. [5]

Q3) a) Write various ways for making light weight concrete. Write note on any
one. [6]

b) Write in detail note on No fines concrete. [5]

c) What do you mean by light weight concrete. [5]

P.T.O.
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OR

Q4) a) What is meant by long term performance? Explain how it differs from
compressive strength of concrete. [8]

b) Explain step by step procedure of concrete mix design. [8]

Q5) a) What is the difference between Non destructive and destructive tests on
materials? [8]

b) Enlist various non-destructive methods with their utility in brief. [8]

OR

Q6) Write notes on : [5 + 5 + 6 = 16]

a) Probe penetration

b) Pulse echo method

c) Infrared thermography

SECTION - II

Q7) a) What properties a high strength concrete should possess for long term
performance? How particle packing is effective in high strength concrete?

[8]

b) Write note on: Relative fibre matrix stiffness. [5]

c) Write note on: Fibre matrix interfacial bond. [5]

OR

Q8) a) Write a note on self compacting concrete. Name few properties of this
concrete. [8]

b) Explain the various properties of hardened SCC. [5]

c) Write a note on: SIFCON [5]
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Q9) a) Explain how behaviour of SFRC in tension differs from that in
compression. [8]

b) Explain: Quality control tests to ensure good performance of polymer
concrete. What are the applications of polymer concrete. [8]

OR

Q10)a) Explain Stress strain property and compressive strength Properties of
FRC. [8]

b) Explain in detail “Polymer impregnated concrete”. [8]

Q11)a) Explain skeletal armature method for ferrocement with merits and
demerits. [8]

b) Write a note on cement mortar mix and reinforcement as constituents of
ferrocement. [8]

OR

Q12)a) Explain how ferrocement differs than concrete. Write about tensile
property of ferrocement. [8]

b) Explain centrifuging and gunitting techniques for ferrocement with merits
and demerits. [8]
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B.E.  (Electrical)

POWER QUALITY
(2008 Course) (Elective - I) (Semester - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) In Section I, attempt Q1 or Q2, Q3 or Q4, Q5 or Q6. In section II, attempt
Q7 or Q8, Q9 or Q10, Q11 or Q12.

2) Answer to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of non-programmable electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

P1834

SECTION - I

Q1) a) Define and explain the following terms as per IEEE Std. 1159, such as
(i) Voltage interruption  (ii) Voltage Swell  (iii) Waveform Distortion
(iv) Notching  (v) Voltage flicker. [10]

b) What are the various problems  due to poor grounding? Explain. [8]

OR

Q2) a) Explain various grounding practices as per IEEE standard for better
operation of electronic equipments. [9]

b) Explain various definition of power quality with reference to each stake
holder. Why power quality is called voltage quality? [9]

Q3) a) State the principle of regulating the voltage. Explain various devices used
for voltage regulation. [8]

b) Define flicker and explain various means to reduce voltage flicker. [8]

P.T.O.
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OR

Q4) a) Explain : [8]
i) Short term(Pst) and
ii) Long term(Plt) voltage flicker.

b) Explain impact of reactive power management on voltage profile. What
are the causes of under-voltages? [8]

Q5) a) Explain the concept of an area of vulnerability. How fault location and
fault level influences on voltage sags. [8]

b) Explain economic impact of voltage sag and its consequences. [8]

OR

Q6) a) Define sag and interruptions and explain in detail following voltage sag
mitigation measures. DVR, SMES and CVT. [8]

b) Explain voltage sag characteristics such as magnitude, phase angle jump,
point on wave initiation and point on wave recovery. [8]

SECTION - II

Q7) a) Explain in brief impacts of harmonics on following power system
equipments : [8]
i) Transformers
ii) Energy and Demand metering

b) Explain in detail stepwise procedure as per IEE 519-1992 for harmonic
analysis. [10]

OR

Q8) a) Explain design of tuned passive filter for mitigation of harmonics. [8]

b) Explain harmonics series and parallel resonances. What are its
consequences? [10]



[5059]-130 3

Q9) a) Explain various computer tools used for transient’s analysis? [8]

b) Explain capacitor switching transient and magnification of capacitor
switching transient. [8]

OR
Q10) a) Explain transients, their sources and its effects on power system

operation. [10]

b) Explain impulsive transients due to lightening. [6]

Q11) a) What are the objectives of power quality monitoring? Also state selection
criteria of power quality assessment equipments. [8]

b) Explain procedure of selection of transducers for power quality
monitoring. [8]

OR

Q12) a) Explain the role of intelligent systems in power quality monitoring. [8]

b) Why analysis of data is required? Explain various data collection
techniques. [8]
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Total No. of Questions : 12]

[Total No. of Pages : 2

[5059]-136
B.E.  (Electrical Engineering)

SMART GRID
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Solve  Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, from Section I, and solve Q 7 or Q 8,

Q.9 or Q.10, Q.11 or Q.12 from Section II.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable additional data, if necessary.

P1838

SECTION - I

Q1) a) High light on evolution of electric Grid and the Concept of Smart Grid.[10]
b) Give CDM opportunities in Smart Grid. Also explain Carbon Credits.[8]

OR
Q2) a) High light on present development and International policies in Smart

Grid. [8]
b) Write a note on present development in Smart Grid considering any one

case study. [10]

Q3) a) Explain how Smart Meters can be play an important role to make a
system Smart. [8]

b) Explain how Smart Appliances can be the part of Smart Grid. [8]
OR

Q4) a) High light on Home & Building automation. [8]
b) Explain Phase Shifting Transformers. [8]

P.T.O.
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Q5) a) Write a note on Substation Automation. [8]
b) Explain the concept SMES. [8]

OR
Q6) a) Explain Wide Area Measurement System. [8]

b) Explain Phase Measurement Unit. [8]

SECTION - II

Q7) a) Describe the concept and formation of Micro Grid [10]
b) Discuss different issues of micro grid when interconnected. [8]

OR
Q8) a) Explain Plastic & Organic solar cells. [8]

b) High light on Variable speed wind generators. [10]

Q9) a) Why power quality is considered to be an important issue especially in
smart grid. [8]

b) Describe the EMC and how it is role in smart grid. [8]
OR

Q10) a) Explain Power Quality Conditioners for Smart Grid. [8]
b) High light on Web based Power Quality monitoring. [8]

Q11) a) Explain Concept of AMI. [8]
b) High light on Broadband over power line. [8]

OR
Q12) a) High light on Wi-Fi and Wi-Max based communication. [8]

b) Write short note on Broadband over Power line (BPL) [8]
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Total No. of Questions : 12]

[Total No. of Pages : 4

[5059]-138
B.E.  (Electrical)

INDUSTRIAL DRIVES AND CONTROL
(2008 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.

P1840

SECTION - I

Q1) a) A drive has the following parameters T = 100 – 0.1N, N-m where N is the
speed in rpm. Load torque Tl = 50, N-m. Initially the drive is operating in
steady-state. The characteristic of the torque are changed to – 100 – 0.1N,
N-m. Calculate initial and final equilibrium speeds. For given drive also
calculate the time from initial speed to final speed, if J = 10 kgm2. [8]

b) What are the advantages of electrical drives? Also explain the selection
of drive for a particular application. [8]

OR
Q2) a) Explain nature and classification of load torques. [8]

b) Explain multiquadrant operation of electrical drives with suitable
example. [8]

Q3) a) A 220V, 970 rpm, 100A DC separately excited motor has an armature
resistance of 0.05Ω. It brakes by plugging from an initial speed of
1000 rpm. Calculate [8]

P.T.O.
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i) Resistance to be placed in armature circuit to limit braking current
to twice the full load value.

ii) Braking torque
iii) Torque when the speed has fallen to zero

b) Explain dynamic method for braking operation with characteristic of
following drives. [10]
i) Three phase induction motor
ii) DC shunt motor

OR

Q4) a) A 400V, star connected 3-phase 6-pole, 50Hz, induction motor has
following parameters referred to stator: RS = R'r = 1Ω, XS = X'r = 2Ω
For regenerative braking operation of this motor determine : [8]
i) Maximum overhauling torque it can hold and range of speed for

safe operation.
ii) Speed at which it will hold an overhauling load with a torque of

100 N-m.
b) Explain regenerative braking operation of following drives. [10]

i) DC shunt motor
ii) Three phase induction motor

Q5) a) Explain operation of three-phase fully controlled converter fed separately
DC motor drive with suitable waveforms and derive relation between
speed and firing angle. [8]

b) A 230V, 1500 rpm, 50A separately excited DC motor has armature
resistance 0.5Ω and assumes that motor is operating in continuous
conduction mode. The motor is controlled by three phase fully controlled
converter with source voltage of 440V, 50Hz. A star delta connected
transformer is used to feed the armature so that motor terminal voltage
equals rated voltage when converter firing angle is zero. [8]
i) Calculate transformer turns ratio
ii) Determine when firing angle when a motor current is 1200 rpm and

rated torque.
OR
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Q6) a) Explain operation of chopper controlled DC series motor drive with
suitable waveforms. [8]

b) A 230V, 1000 rpm, 100A separately excited DC motor has armature
resistance 1Ω and assumes that motor is operating in continuous conduction
mode. The motor is controlled by single phase fully controlled converter
with source voltage of 230V, 50Hz. Calculate motor torque [8]
i) At α = 30º and speed 900 rpm
ii) At α = 120º and speed -900 rpm

SECTION - II

Q7) a) A delta-connected squirrel cage induction motor has following ratings
and parameters. [8]
400V, 50Hz, 4-pole, 1420 rpm,
RS = 0.35Ω, R'r = 0.4Ω, XS = 0.7Ω, X'r = 0.8Ω.
The motor is fed from a voltage source inverter. The drive is operated
with a constant v/f control up to 50Hz and at rated voltage above 50Hz.
Calculate
i) Frequency for motoring operation at 950 rpm and full load torque
ii) Torque for frequency 40Hz and speed of 1100 rpm.

b) With neat diagram, explain f
V

 constant speed control method for induction

motor. [8]

OR

Q8) a) A 400V, 50Hz, 4-pole, 1400 rpm star-connected squirrel cage induction
motor is fed from a voltage source inverter. The drive is operated with a
constant v/f control form 10 to 50Hz. By assuming speed-torque curve
for various frequencies to be parallel lines, calculate [8]
i) Speed for frequency of 40Hz and 80% of full load torque
ii) Frequency for a speed of 650 rpm and full load torque
iii) Torque for frequency of 40Hz and speed of 1000 rpm as percentage

of full load torque.
b) Explain regenerative braking of VSI fed induction motor drives. [8]
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Q9) a) How variable speed drives allows saving of energy in pump drives? [8]

b) Explain energy conservation using static rotor resistance control in
induction motor. [8]

OR

Q10) a) What are different losses in electrical drives? Enlist energy conservation
measures. [8]

b) Explain components used for obtaining signals for interlocking and
sequencing operations and protection. [8]

Q11) Write short note on : [18]

a) Flux oriented vector control of induction motor.

b) Electrical Drives in Traction.

c) Electrical Drives in Paper Mills.

OR

Q12) Write short note on : [18]

a) Commutatorless DC motor drive

b) Electrical Drives in Sugar Mills.

c) Electrical Drives in Cement Industry.
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B.E.  (Electrical)

ANN AND ITS APPLICATION
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section I and three questions from Section II.
2) Answers to the two sections should be written in separate 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.

P1843

SECTION - I

Q1) a) Explain Biological inspiration of artificial neural network with neat
sketch. [9]

b) Explain classification of intelligent tools. [9]
OR

Q2) a) Explain Single neuron model with neat sketch and its mathematical
formulation. [9]

b) Explain basic MC-Lock pitts model. [9]

Q3) a) Explain multilayer perceptron model with neat sketch. [8]
b) Explain learning and training methods for ANN. [8]

OR
Q4) a) Draw and explain Hebbian learning based neural network. Explain its

activation function. [8]
b) What is Error - correction learning for artificial neural network. [8]

P.T.O.
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Q5) a) Explain Perceptron architecture with neat sketch. [8]

b) What is LMS algorithm used in ANN. [8]
OR

Q6) a) What is Perceptron training algorithm? Explain with OR gate [8]

b) Explain linear separability. [8]

SECTION - II

Q7) a) Explain feed forward Neural Network with neat sketch. [9]
b) What is Back propagation algorithm and its error evaluation. [9]

OR

Q8) a) Give step by step procedure of Back propagation method. [9]
b) Explain momentum coefficient needed in neural network. [9]

Q9) a) What is Kohonen Organizing Maps? [8]

b) Explain Associative Resonance Theory. [8]

OR

Q10) a) Explain ART1 with neat sketch. [8]

b) Explain theory of Adaptive Response Theory. [8]

Q11) Explain reactive power management using ANN. [16]

OR

Q12) Use ANN to solve the risk assessment in power system network. [16]
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[5059]-143
B.E.  (Electrical)

MODELING OF ELECTRICAL SYSTEMS
(2008 pattern) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each Section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P1844

SECTION - I

Q1) a) Explain per unit system and normalization with reference to modeling of
synchronous machine. [8]

b) Write short note on Park’s transformation. [8]

OR

Q2) Enlist the following used in modeling of synchronous machine. [16]

a) Flux linkage equations.

b) Voltage and current equations.

c) Electrical and mechanical equations.

Q3) a) Explain the formulation of state space equations in modeling of
synchronous machine. [8]

b) Explain in brief determination of machine parameters from manufactures
data. [8]

P.T.O.
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OR
Q4) a) Explain in detail the simplified model of synchronous machine. [8]

b) Write short notes on following : [8]

i) Equivalent circuit of synchronous machine.

ii) Sub transient and transient inductances.

iii) Time constants.

Q5) Explain in detail modeling of excitation system components. [18]

OR

Q6) Explain in detail modeling of complete excitation system. [18]

SECTION - II

Q7) a) Describe the circuit model of a three phase induction motor. [8]

b) Explain in detail linear transformation and phase transformation used in
modelling of induction motor. [8]

OR

Q8) a) Write short notes on two axis models for induction motor. [8]

b) Explain the transformation to a reference frame in context with modeling
of induction motor. [8]

Q9) Describe the procedure of finding voltage and current equations in stator
reference frame and equation in rotor reference frame. [16]

OR

Q10) a) Explain the procedure of finding equations in synchronously rotating
frame used in modeling of induction motor. [8]

b) Derive the torque equation to be used in modeling of induction motor.[8]
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Q11) Write short notes on (Any 2) : [18]

a) Three Winding Transformer Model.

b) Load Modelling.

c) Transformer model.
OR

Q12) Write short notes on : [18]

a) Voltage dependence of equivalent loads.

b) Derivation of equivalent load powers.

c) Static load modelling for load flow studies.
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[5059]-144
B.E.  (Electrical) (Semester - II)

RENEWABLE ENERGY SYSTEM
(2008 Pattern) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, from Section -I, and solve Q.7 or Q.8,

Q.9 or Q.10, Q.11 or Q.12 from Section-II.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable additional data, if necessary.

P1845

SECTION - I

Q1) a) Write a note on, Energy Conservation Supply Curves and Combined
Heat and Power (CHP). [8]

b) Highlight on Integrated Resource Planning (IRP) and Demand Side
Management (DSM). [8]

OR
Q2) a) Describe Concentrating Solar Power Technologies. [8]

b) Write a note on, “Demand side Management”. [8]

Q3) a) Highlight on Wind Turbine Economics and Simple Estimates of Wind
Turbine Energy. [10]

b) Write a note on, Change in wind pattern and forecasting the power
generation based on the wind pattern. [8]

OR
Q4) a) Write a note on, Historical Development of Wind Power. [8]

b) Explain how variation in Tower Height varies the different parameters in
Wind Energy System. [10]

P.T.O.
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Q5) a) Write a note on, Solar Radiation Measurements and Average Monthly
Insolation. [8]

b) Explain Direct and diffused radiation and effect on power generation-
PV and Thermal. [8]

OR
Q6) a) Explain the concept, “Altitude Angle of the Sun at Solar Noon”. [8]

b) Explain the Solar Position at any Time of the Day. [8]

SECTION - II

Q7) a) Write a note on, Crystalline Silicon Technologies and Single-Crystal
Czochralski Silicon. [8]

b) How Shading impacts on I-V curves. [8]
OR

Q8) a) Explain the impacts of Temperature and Isolation on I-V curves. [8]
b) Write a note on, Ribbon Silicon Technologies and Cast Multicrystalline

Silicon. [8]

Q9) a) Explain the Grid-Connected PV System Economics. [8]
b) Write a note on, PV systems - off grid systems and scope for inclusive

growth of rural India. [10]
OR

Q10) a) High light the concept, Bi-directions metering. [8]
b) Write a note on Grid autonomy. [10]

Q11) a) Explain the Geo-Thermal energy harvesting, Biomechanical energy
harvesting. [8]

b) Write a note on, Carbon trading and concept of Carbon credits. [8]

OR

Q12) a) Explain Nulear energy power plant. [8]
b) Explain Biomechanical energy harvesting. [8]



Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-145
����������	
��	��

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

���������	
��� ����������������

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

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

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

�� '���
 (��)	���
����
 %�
 (	���
���	�*�	
�������	��

�� +�)�	��
 �
 ���
 	�)��
 ��(�
 ��(�����
 ��,,
��	&��

�� -��
�
.�,��,��	
 ��
�,,��(�

 � ������
 �����%,�
 (����
 ��
 �������	��

P1846

�������	
	�

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

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

��� ������	��	���	������

���� ����	������
	��	����	��������


��� ������	��	���	������

 � !"��	#	$"��	%	�	$"�	%	 �

&� !	"��	#	�$�	"��
'(

��� �� )����	���	
��	�
����	�����
�	��*�
	
��
	�������+	,-*����	
���	��
�
�������� ��

�� ,-*����	 
��	 ���*����	 ��	 ������
���
���	*������.	 �
�
�	 
��	 ���*����

������	��	����	�
�	��*��
����� ��

����	�

SEAT No. :



�����
��� �

�
� �� �
�
�	��	*����	��*��
��
	*��*��
���	��	/0
��������� ��

�� 1��	
��	/0
��������	��	
��	��2�����3
�� $"
�	#	����	���	ω

��� 1	"��		#	" 4&��.	���	�	#	5.	 .	&	���� ���

'(

��� �� ,-*���	�������
	��
���	��	��
������	6������	/0
��������� ��

�� ��
������	6������	/0
��������	��	
��	���������	3 ���

�� 22)(z1)(z

4z
X(z)

−−
−= 	��	*��
���	����
���	�-*�������

��� 2)5.0(z

z4
X(z)

+
= 	���	6/6	7	5�8

��� �� ����	��
�	*��*��	�������	��**���	��	���
	 ����	 ��	�0*����	 ��
�	/0
*����� ��

�� ,-�����	
��	�
�����
�	��	���
��	��	9���:�	
��
� ��
1";�	#	/�	%	</�	%	&/	=<	#	5

'(

�� �� ,-*����	
��	�����
	��	���*����	*����	��	
��	
�������
	���*����	��	��

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

�� ��������	
��	�������	�����	���	����
���
���	
��	(��
	����	��	��������
��6	�����
�	
���	���
���	���
��� ��

�������	
	��

��� �� ,-*����	�����
�;�
���	��	���
������0
���	�
�
�	�*���	�2��
���� ��
$>	#	?-	%	@�A			!	#	�-	%	��

�� '�
���	��B	��	
��	���������	���������	�2��
��� ��
$"�	%	 �	#	C$	"��	%	D�	"��

�����	 ⎥
⎦

⎤
⎢
⎣

⎡=⎥
⎦

⎤
⎢
⎣

⎡
−−

=
1

1
H;

10.2

10
G

'(



�����
��� �

��� �� ,-*����	 �������	��
�	���
	 �������.	 
��	�����
.	������	 ��	E�������
����*���
����	��	������
�	����	E����	��������	1���
���� ��

�� @�	�����	���	���	��
��.	�
������	
��	�����
�	
���	�
�
�	�*���	����
���	�	���
��	������	*����	
�������	����
��� ��

0.8)(Z1)(Z

0.1Z

R(Z)

Y(Z)

−−
+=

��� �� )��
	 ��	 
��	 *�����*��	 ��	 ����
�+	?���	 �-*����	 �����
	 ��	 *���	 ;���
��������
���	��	
��	���
��	��
�	���
����	�-��*��� ��

�� �������	�	���
��	��
�	��
����� ��

.
1

0
H;

10.16

10
G ⎥

⎦

⎤
⎢
⎣

⎡=⎥
⎦

⎤
⎢
⎣

⎡
−

=

��
������	�	���
����	�
�
�	�������	����	��
��-	F	����	
��
	�	���
��	����
����	�����	���*	*����	�
	/	#	5�8	%	G5�8	��	/	#	5�8	=	G5�8

'(
���� �� )��
	��	1���	����	��������+	)�
�	
��	���*	��	�	�����	������	�-*���	�
���

�� 1��	
��	���
��	$	"F	%	 �	#	C$	"��	%	D	H"F�	A		!	"��	#	�	$	"��	�����

0 20.6 1
G , H and C [1 0].

1 0 0

⎡ ⎤ ⎡ ⎤
= = =⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

��

������	�	����	����	�
�
�	��������	���	
��	�����	�����	������	��	��������
��
��-�

?� /
�
	#	=	 �I	%	G&�J	K	/

�
	#	=	 �I	=	G&�J

���� �� ����	���
	������	��	����
��	
��*���
���	���
���	������	��	�-*����	�
���
�� �������	
��	*����	
�������	����
���	��	�����
�	
���	���
��	�����	��

n n 1 n 2
0 1 2 n
n n 1 n 2

1 2 n

Y(Z) b Z b Z b Z ...... b

U(Z) Z a Z a Z ......... a

− −

− −

+ + + +=
+ + + +

��
������	�
�	���
��������	���������	����	K	'���������	���������	��������
'(

���� �� ,-*����	�
�**��	��
��	��
�	*��*��	�����	������� ��

�� �������	
��	���
��	�����	��	 .
)3()2()1(

8178
)(G

23

+++
+++=

zzz

zzz
z

'�
���	
��	�*���	��*�����
�
���	���	
���	���
��	��	9����	���������	��������

���





��������	��
���������������

���������	��
���������

���������
���������	�
�

�����������	��
���	����	��

		
�����
��������

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

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

�� �����	
�
�"�
��
�������
�"#$�
%�
�	�����
��
��&�	���
%'��
�� (�)#	��
 �
 �"�
 	�)"�
 ��������
 �#$$
��	'�
�� *��
 �
 $)�	��"���
 ��%$���
 �$���
 	#$��
+$$���
 �"�	���
 �$���	����
 &�'��

��$�#$��	
 ���
 �����
 ��%$��
 ��
 �$$����
�� ���#��
 �#���%$�
 ����
 ��
 �������	,�
�� -���
 ���)	���
�#��
 %�
 �	���
�"�	�.�	
�������	,�

����

�������	
	�

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

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

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

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

�� %���
�����	��	�������	�����	���������������'()'*'(+'�������������	��
	��
�	� ��	�	�	�	�

��� �� ����
���	���	������
����������	���		�����������,�������
��	�������
�
-./�������	������
����������	����
	������	������	���	���������������
/ '.��������	����
�	��	�	����������/ /0 ���

�� %	���	����	���	�������������
���������	�����������������������	 
��	�	�	�	�

�� 1������	������
�����	����������������
��	��
�	������������ �����������
��	���������������
��	��������� ��

��	�
�

�������	��



�����
�� �

!"
��� �� %������	����������������	����������	�2��������3�����������	����4�	��

����
������	� ��
�� ����	������������	����������
���������56����� ��
�� %	��	������	�� �$���	�����	������������
�����	���������	��� ���	�	�	�	�

��� �� $���	� ��	� �����
�� �	������	� ����	���	�� �� ����	���	�� 
�	�� ��� ����
������
����� ��������� ������	� ��	� ��	����	�����	�
�	����	�	�������
7��4��	���8��	����&���	���	������	����������� ��	�	�	�	�

�� $���	�������������	��		�������������	����	����	�	�� ��
�� ��������������	���	�7���������9 ��	�	�	�	�

�� #��4�����
��� $	�������

!"
�� �� ��������������	�1�����������5"�#	�� ��

�� ����	������������	�����:
����	���$����	���		��1��� ��
�� $���	�������������	��		��#�������5��
�	� ��	�	�	�	�

�������	
	��
��� �� ��������������	���	����������9 ����	�	�	�	�

�� ������	����
��� ;��
��� ��		�
���� &�����		�
��� "
����

�� ��
�	���	���	������
�����������������
���
���4		�������	������	��	�	�����
���
�����	����	�������������� ��	�	�	�	�

�� 3���"
��������	�����������
����	����	��%���
�� ��
!"

��� �� ��������5������
������	��������������������	���	������
������	���������
�	������	� ��	�	�	�	�

�� ����������	�����������	����9 ��	�	�	�	�
�� &����
��� #	�������5
������
���� 7���	������	�

�� %�������	������	�	���4	����������	������	 ��	�	�	�	�



�����
�� �

��� �� �� 1��	������	����

��� 2��
�������	����

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

�� %�	�	�����	��	��		����	����������9 ��	�	�	�	�

�� #	��������5����	�������	����	��������	�

��� #���
��������	�����%	�4������	

���� <���
�������&:
	�
��

�� �����������
���	�����3����������	��
�	� �$���	�����	���������	����
��
�������
������������
���	���������&��
��������	�����	��1��	������	����

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

!"

������ ���������	������&�
���3�����	����	�������
�	�����
�����
	��	���	
�	����� ��	�	�

�� &������	����������	������	�������
��	���������������
��������	�����������
����������	���-//���=�$	� ����
��������
	�����������������' '��	�	����	
��	������
�����
���	������	����	������	������������#�����������>/��
	��� ��

�� %	���	����	:
����������������������������������	 �$���	���	����
�������
��	���� ��	�	�	�	�

������ %	��	���
��	�� �$���	���	������
�����	����&�
��	��� �&����$���	����	
�	:
��	�	�����������&�
��	�� ��	�	�	�	�	�	�

�� ���������
�����	���������	����	��������������	�	�������$4	�����������
����	�����
�����	���������	����	� ��	�	�	�	�	�	�

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

!"



�����
�� �

������ 3����������
�����
��������	���������������	��	�������3�������5����	

�� 1��	�1���

��� 5
������

���� 1�����
���������	 ��	�	�	�	�	�	�

�� %	��	�5����	��	����� �$���	���	����	�����	������ �����5	���������	
�	�	��������������	� ��	�	�	�	�	�	�

�� ����������	������������������	����4	���	��9 ��	�	�	�	�	�	�

�� &�
��	�����	�

��� 5���
�	�5����	

���� #��������	�������	

���



Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-151
����������	
���	��

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

���������	
��� ����������������

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

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

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

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

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

'� ������
 ��������
 ����(
 ��
 �������	$�

P1847

�������	
	�

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

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

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

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

��

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

�� ������	
�����	�
������
������	�
���������
&���
����
����	����
'
���������	�� ��

����	�

SEAT No. :



�����
��� �

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

�� ������	
�������	�
����
���
��(
'
��(� ��
��  �������	
��� "���
����
�)�
������
���� ��������
��� *�	�����

� 

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

�� ������	
��
	�
��
+��
�	
��(�
������	
��
�������
��
�
��	�����
����
�����	�
+���
�������
�	
����
�����
��	��	�
�	
+��
�	�
	��
��
������
����� ��

��� �� �����	
��
�������
����	
��	��������	�
���
�
����
����
�����	�
�����	
��
�������
�����,
���
�	�
����
�	��������	
�	
�������
����������

�� ����	
�	�
�����	
����
���		�
��������
���		�
���	�
��-./-
����
�	�
�������	������� ��

� 

�� �� 0���
��
 ��
 �������
������	�
�	
������	
��
����
�	�
���������
 �	
����
���
�����	��
�������� ��

�� ������	
��
������	
��
�������	������
��
����������
����������	
����
�	
1 ��
�� 2)�
��	�
��� (��	���
����  �#
'
 �#
��� ����������

�������	
	��

��� �� ������	
������
�����
'
���	�3��
���
�������
�	
������ ���

�� 0���
��
���
��
�������
�����
�����	
�	
�����
���
��������
����
��
���
���
�������
������	�� ��

� 



�����
��� �

��� �� 0���
��
��
�����	�
�������
������	�
�	
��
�����
���	
�������
'
4���
*��
��	����5 ���

�� 0���
�����
	���
�	
1 ��
�� &��������
6��������	�
���  ��
���
�������

��� �� ������	
�����	�
����	����	
�����
���
������	�
�������	�
�	
����
���
6(%
����	 ��

�� 0���
��
��
�����
��
�
��	�����
�	
	����	�
��
���	��
�	������
�	
����
���
��������5 ��

�� 0���
�
	��
�	
�#2
�	�
�#(� ��

� 

���� �� ���	
��������!5
0���
������
�
��
����
��
��	���7
��������!5��

�� 0���
��
��
���	��
�	������5
8������
��
���	�����	�
��
&2� ��

�� 0��
���
�����
����	�
��
6(%
��
�������	�� ��

���� �� 0���
��
��
������
'
���������	�
��
�	����
( �,
�&�,
*����
�	���7�
'
#���
���	��
������������
�	
��	��	�
�������)�������
������5 ���

�� 0��
	����	�	���
�����	�
��
	������5
4��
��
��
������
���5 ��

� 

���� �� ������	
�������	�
3����	�
���
�������
����	�
1 ���
�� �������
������
�����������
��� #���
���	��
�����������

�� ������	
$��	��	�
&	��������
'
#�	�
(����
������ ��

���



Total No. of Questions : 12]

[Total No. of Pages : 2

[5059]-152
����������	
���	�����������

���������	

������������ ���������� �� ��

���������	
��� ����������������

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

�� �
���
�	
��
�	��
����������!

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

�� )�#$	��
 ��
 �&�
 	�#&�
 ��������
 �$**
��	+�!

�� ���$��
 �$���%*�
 �����
 ��
 �������	(!

P1848

�������	
	�

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

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

�"

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

�� ������	
�"�
&�����	
"���
����'�
�	
������� ��

��� �� %���
��
"��!
(� 
��
��
�������	�
�	
)*+
�����	! ��

�� %���
���
���
����	�
�	�
�������
��������
�	
��������! ��

�"

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

�� %���
��
���
����
��
��������
�	
#*��!
������	
�	
������� ��

�	
	�	

SEAT No. :



�����
��� �

��� �� %����
�
)(�*
����
���
�*,� ��

�� %���
���
���'����!
������	
�� 
��
��
�������	���
�	
)(�*
����
���
�	$
�	�
�������� ��

�"

�� �� ������	
 ���
�������
�������	�
������	�
��$���
�	
)(�*
���������	����

�� %����
�
)(�*
����
���
-���
�����
�$
�����������
������	�� ��

�������	
	��

��� �� (� 
�+�
�������
����
#*�
�����	
��������� ��

�� �������
#*�.
#�*� ��

�"

��� �� (� 
�����
��
�����	�
�������	���
�	
�#*�!
������	
 ���
�������� ��

�� �������
�#*�
�	�
-#/�� ��

��� �� %����
�����
	���
�	
0��	���$
���	
����'� ��

�� %����
�����
	���
�	
0+1� ��

�"

���� �� ������	
1�#
��	�������
�	
������� ��

�� %����
�����
	���
�	
�����	
���
����������$! ��

���� �� �	����
�	�
������	
�	�����		���
�����	�
����	�2���� ��

�� /���
�������	�
�� ��
�����������	
����	�2���
�	
������� ��

�"

���� �� %���
���
 ���
����������! ��

�� %����
�����
	���
+3�
���
�����	� ��

���



Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-153
B.E.  (Electronics)

EMBEDDED SYSTEMS
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Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
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SECTION - I

Q1) a) Define embedded system. Explain various software architectures of
embedded systems. [9]

b) Explain recent trends in embedded system design. [9]

OR

Q2) a) Explain with example how design metrics compete with each other.
Suggest methods to trade off these competing design metrics. [9]

b) What is IDE? Explain it’s components. [9]

Q3) a) Why RISC architecture is considered as better choice for design of
embedded system? [8]

b) With suitable application explain necessity of RAM, ROM & EEPROM
memory in embedded system. [8]

OR

P.T.O.
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Q4) a) State and explain criterions for processor selection in Embedded
systems. [8]

b) Explain following processor technologies [8]

i) GPP

ii) SPP

iii) ASIP

Q5) a) With neat diagram explain register banking in ARM-7 processor. [8]

b) Explain data flow model of ARM-7 processor. [8]

OR

Q6) a) Explain CPSR and SPSR register in ARM-7 processor. Also state usage
of them. [8]

b) Explain operating modes in ARM-7 processor. [8]

SECTION - II

Q7) a) What is re-entrant function? What are rules for reentrant function? [8]

b) With neat interfacing diagram explain 16×2 LCD interfacing with
LPC-2148. [8]

OR

Q8) a) What is shared data problem? Explain solution to shared data problem
with an example. [8]

b) Explain with neat interfacing diagram UART communication with
LPC-2148. [8]

Q9) a) State and explain features of μcos-II. [8]

b) What is semaphore? Explain types of semaphores and any one usage of
it. [8]
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OR

Q10) a) Explain multitasking in μcos-II with the help of state diagram. [8]

b) Explain different scheduling algorithms? Which scheduling algorithm is
used in μcos-II. [8]

Q11) a) What is mailbox and message queue? How μcos-II uses them. [9]

b) Explain cruise control system in automotives. [9]

OR

Q12) Write short note (any three) : [18]

a) Priority inversion problem.

b) Memory management in μcos-II

c) Interrupt management in μcos-II

d) On chip ADC interfacing with LPC-2148.
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SECTION - I
Q1) a) Explain feng's classification of parallel computer Architecture. [8]

b) Why do we need high speed computing? Explain von-neuman computer
architecture [8]

c) State following terms w.r.t. pipeline processing. [2]
i) Clock period
ii) Speedup

OR
Q2) a) What are performance matrices and measures used for parallel computers?

Explain. [8]
b) Explain Amdahl's and Gustafason's speedup performance laws. [8]
c) Explain instruction level parallelsim. [2]

Q3) a) State the following terms w.r.t. pipeline processing. [8]
i) Hazards
ii) Efficiency
iii) Dynamic pipeline
iv) Internal forwarding

P.T.O.
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b) What do you mean by EPIC? State and explain features of EPIC. [8]

OR

Q4) a) Compare between. [8]

i) Static and dynamic pipeline

ii) Unifunctional and multifunctional pipeline.

b) What are different pipeline hazards? How can these hazards be datected
and resolved? [8]

Q5) a) Explain pipeline chaining with example. [8]

b) How does vectorization works? Explain any two vector optimizing
functions. [8]

OR

Q6) a) What is Array processor? Explain parallel sorting on Array processor.[8]

b) Explain the terms. [8]

i) Vector loops

ii) Vector processing.

SECTION - II

Q7) a) Explain in detail static and dynamic toplogies used in inter connection
network. [8]

b) Explain mesh interconnection network for interconnection of processor
in parallel computer system. [8]

OR

Q8) a) Explain cube interconnection network and hypercube interconnection
network. [8]

b) Explain SIMD architecture. [8]

Q9) a) Differentiate between loosely coupled and tightly coupled multiprocessor
architecture. [8]

b) Give typical architecture for MPP. Explain in detail. [8]
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OR

Q10)a) What is chip multiprocessing? With block diagram explain the architecture
of IBM 4 processor. [8]

b) What is memory contention? What are the different techniques for
reducing memory contention? Explain. [8]

Q11)a) What is concept of shared memory programming? Explain [8]

b) Explain synchronous & asynchronous message passing in parallel
programming. [8]

c) What is latency? [2]

OR

Q12)a) What are issues involved in multithreaded architecture? [8]

b) Explain following primitives w.r.t. parallel programming [8]

i) Send ();

ii) Receive ();

iii) Fork ();

iv) Join ();

c) What is data parallel programming? [2]
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SECTION - I

Q1) a) What do you understand by persistance of vision & flicker. How is
flicker removed. [8]

b) Define the following. [4]
i) Kell factor
ii) Aspect ratio
iii) Hue
iv) Saturation

c) Explain the terms with suitable sketches. [6]
i) Chromativity diagram
ii) Frequency interleaving

OR
Q2) a) Explain with neat sketch colour TV camera. [8]

b) Explain why FM is used for sound & AM used for picture in television
system. [6]

c) What is colour burst signal? why and where it is added? [4]

Total No. of Questions : 12]
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Q3) a) Explain how television pattern generator and wobbuloscope are helpful
in TV alignment and fault findiry. [8]

b) Draw a neat block diagram of PAL encoder & explain function of each
block. [8]

OR

Q4) a) Draw a neat block diagram of colour TV receiver and explain function
of each block. [8]

b) Compare high level and low level tranusmitter. [4]
c) Compare PAL, NTSC and & SECAM colour TV system. [4]

Q5) a) Explain the formal of MAC signal used for transmission of colour TV
signal. State the various types of MAC signals. [8]

b) State the features of following video compression techniques. [8]
i) MPEG - 2
ii)  MPEG - 4

OR
Q6) a) State the advantages of digial TV. Draw a neat block diagram of digital

TV. receiver & briefly explain function of each block. [8]
b) Discuss the different digital TV recording techniques. [8]

SECTION - II

Q7) a) State the HDTV standards. Describe the compatibility problems in HDTV.
[8]

b) Explain with neat block diagram direct broadcasting satellite for TV
broadcasting. [10]

OR
Q8) a) Explain in short. [4]

i) Conditional access system (CAS)
ii) Digital broadcasting

b) Write a note on. [6]
i) CCTV
ii) CATV

c) Discuss a live TV coverage plan for a football match. Show the camera
placement at different locations & other equipment set - up for line
broadcast. [8]
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Q9) a) Draw and explain block diagram of MP3 player.  [8]
b) With the help of block diagram, Explain Blue Ray DVD player.  [8]

OR
Q10) a) Explain the different DVD formats. [8]

b) Explain and Enlist the audio compression ITU - T standards [8]

Q11) a) Define the following terms. [8]
i) Reverberation
ii) Absorption coefficient
iii) Accoustic chamber
iv) Sound reduction index

b) Write a short note on [8]
i) Special type of speakers
ii) Hi Fi system

Q12) a) Explain with neat block diagram how digital satellite radio (DSR) receiver
works. [8]

b) Explain the working of a typical chordless microphone PA system. State
the type of microphone used & their specifications. [8]
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SECTION - I

Q1) a) What are the different elements of visual perception ? Explain in detail.[8]
b) With the help of example explain uniform and non uniform image

quantization. [10]
OR

Q2) a) With the help of block diagram explain the fundamental steps in Digital
Image Processing. [8]

b) Discuss in detail basic methods of Image sensing and acquisition. [10]

Q3) a) Differentiate between contrast Stretching, Intensity - level slicing and bit
plane slicing. [8]

b) What is histogram equalization? Perform the equalization of the image.[8]

4 4 4 4 4
3 4 5 4 3

I 3 5 5 5 3
3 4 5 4 3
4 4 4 4 4

=
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OR

Q4) a) With help of the given image matrix justify the statement that median
filter is an effective tool to minimize salt and pepper noise. [8]

24 22 33 25 32 24
F(m,n) 34 255 24 0 26 23

23 21 32 31 28 26
=

b) With the help of examples explain sharpening filter. [8]

Q5) a) What is the drawback of laplacian operator? What is the advantage of
using LOG filter? Explain in detail. [8]

b) Compare Region Growing & Region Spliting and Merging algorithms.[8]

OR

Q6) a) Differentiate between local and global thresholding. Explain the utility of
Adaptive thresholding. [8]

b) Discuss Hough transform with algorithm and its application. [8]

SECTION - II

Q7) a) Give the block diagram of lossless predictive encoder and decoder.
Explain one application of this technique. [8]

b) With the help of block diagram explain Transform coding system. Explain
the terms forward and Inverse transformation kernels. [10]

OR

Q8) a) Give the 2D-equation for forward and Reverse DWT coefficient of Image
I (x,y) Also explain how Wavelet Transform helps in edge detection.[10]

b) Find the set of codewords and average word length using Huffman coding
scheme for a set of gray levels with probabilities given below. [8]

Input G1 G2 G3 G4 G5 G6

Probability 0.1 0.1 0.2 0.1 0.2 0.3
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Q9) a) Describe polygonal approximations using Minimum-perimeter polygons
(MPP.)  [8]

b) Define.  [8]
i) Eulers’s number
ii) Projection
iii) Eccentricity
iv) Elongatedness

OR
Q10) a) Define the terms area, perimeter, compactness and circularity ratio. What

are Topological Descriptors? [8]
b) What are moments? Where are they used? [8]

Q11) a) Explain in detail salient features of single perspective camera. [8]
b) What is Iso - morphism? Describe its classes? [8]

OR
Q12) a) Explain [8]

i) Foreshortening
ii)  Vanishing points in 3-D vision

b) What is the application of graph theory in image processing? [8]
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SECTION - I

Q1) a) Describe the following w.r.t. mobile environment.  [6]
i) Propagation loss
ii) Multipath fading

b) Discuss different propagation paths in Mobile transmission. [6]
c) Describe the operation of cellular system in detail. [6]

OR
Q2) a) With suitable example, explain various propagation paths in cellular  mobile

system. [6]
b) Explain various mechanisms to enhance spectral efficiency [6]
c) Explain Ground incident angle, elevation angle and reflection angle. [6]

Q3) a) Derive free space path loss formula for wireless communication. [8]
b) Describe the following w.r.t. mobile communication [8]

i) Underlay — overlay
ii) Handoffs & dropped calls
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OR

Q4) a) Classify the antennas based on the various situations occurred in mobile
wave propagation. [8]

b) Explain near end and far end interference occurred in mobile. [8]

Q5) a) Describe the architecture of GPRS. [8]

b) How security is achieved in Mobile network? Explain algorithms related
to Security. [8]

OR

Q6) a) With the help of suitable diagram, explain macro cells & microcell to
enhance the capacity. [8]

b) With neat block diagram, describe GSM architecture in detail. [8]

SECTION - II

Q7) a) What are Kepler’s three laws of planetary motion? Give the  mathematical
formulation of Kepler’s third law. [8]

b) Draw the block diagram and explain Attitude and Orbit Control  subsystem
of a Satellite. [8]

OR

Q8) a) Describe various types of antenna used on satellite. [8]

b) Define and explain the following terms with respect to the satellite
communication

i) Poles

ii) Latitude

iii) Hemispheres

iv) Greenwich Meridian [8]
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Q9) a) Describe QPSK modulator and demodulator for satellite  communication
[8]

b) Define and explain the following terms with reference to the FM
techniques.

i) Signal to Noise Ratio

ii) Pre-emphasis & De-emphasis [8]

OR
Q10) a) A Ku band satellite uplink has a carrier frequency of 14.125 MHz and

carries a symbol stream at Rs = l8Msps. The transmitter and receiver
have RRC filters with α= 0.30. What is the frequency range of the
transmitted RF signal? [8]

b) What are the various considerations and assumptions while designing
the uplink and downlink budget? [8]

Q11) Explain the terms with respect to VSAT [18]
a) Link budget
b) Free space path loss
c) Edge of coverage loss

OR
Q12) Write Short notes on the following [18]

a) TDMA frame structure
b) Network architectures in VSAT system
c) FDMA
d) Inter-modulation
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SECTION - I

Q1) a) With the help of schematic diagram, explain battery charging system and
its application in automotive system. [8]

b) Write a short note on
i) Electric motors used in automobiles
ii) Emission control in vehicles [10]

OR
Q2) a) Explain hybrid system designs used in automotives (like solar, electric/

gasoline, LPG etc). [8]
b) Draw and explain conventional automobile ignition system in brief. [10]

Q3) a) Describe various sensor characteristics through automotive perspective.
Also explain operation of engine coolant temperature sensor. [8]

b) With suitable block diagram explain various pressure control systems
used in automobiles. List sensors used in such system. [8]

OR
Q4) a) Explain the velocity sensors used in automotives with respect to their

working principle, characteristics, limitations and applications. [8]
b) Compare different types of actuators used in automotive applications.[8]
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Q5) a) Explain need of traction control? How is it implemented? [8]
b) Write short note on: Automatic Cruise Control. [8]

OR
Q6) a) Explain Antilock braking system in details. [8]

b) Explain how simulation helps to design the better automotive applications.
[8]

SECTION - II
Q7) a) Compare 8 bit and 16 bit microcontrollers through automotive

perspective. [8]
b) Explain the use of professional development system like Embedded C,

in the development of automotive control systems. [8]
OR

Q8) a) Comment on the role of watchdog timers and interrupts in 16-bit
microcontrollers used in automotive domain. [8]

b) Explain in brief use of PWM outputs available in microcontrollers in the
development of automotive applications. [4]

c) Explain software development tool chain used for development, testing
and debugging of various software for automotive applications. [4]

Q9) a) What are GPS & GPRS? State its use in automotive. [10]
b) Compare CAN and LIN protocol. [8]

OR
Q10) a) What is need of MOST? List devices that can be connected using MOST

and bandwidth requirement for each case. [10]
b) Enlist various applications of telematics in automotive. Explain any one

in detail. [8]

Q11) a) Explain the process to find faults in automotive system. Explain DTC
code in detail. [8]

b) Explain in brief: Safety aspects in automotive. [8]
OR

Q12) a) Explain future trends in automotive electronics. [8]
b) Compare on-board & off-board diagnostic system. [8]
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SECTION - I

Q1) a) Explain the term techno-commercial feasibility with suitable example.[8]
b) Explain the bath-tub curve. [6]
c) Discuss the importance of pilot production batch. [4]

OR
Q2) a) Explain the exponential law of reliability. With the help of suitable example

estimation the reliability of any one electronic product. [8]
b) Discss the importance of various environmental tests carried out on

electronic product. [6]
c) State the objectives of ergonomics. [4]

Q3) a) Explain the important parameters while selecting OP-AMP as signal
conditioner. [8]

b) Discuss the selection criterion of ADC with suitable example. [8]

OR

Q4) a) Explain step-by-step how error budget analysis is carried out for
instrumentation amplifier. [8]

b) Enlist different types of error associated with ADC/DAC. [8]

Total No. of Questions : 12]

[Total No. of Pages : 3

[5059] - 171
B.E. (E & TC)

ELECTRONIC PRODUCT DESIGN
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:
1) Attempt Q.No. 1 or Q.No.2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6, Q.No. 7 or

Q.No. 8, Q.No. 9 or Q.No. 10, Q.No. 11 or Q.No. 12.
2) Figures to the right side indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data if necessary.
5) Use of non - programmable calculator is allowed.

P1862

SEAT No. :

P.T.O.



[5059] - 171 2

Q5) a) With the help of suitable example justify the selection of microcontroller.
[8]

b) Write note on - [8]
i) RS 485
ii) SPI.

OR
Q6) a) Explain in detail the following interfaces - [8]

i) Microcontroller with high brightness LED.
ii) Microcontroller with LCD.

b) Discuss the various types of touch-screen indicating advantages & short-
coming of each. [8]

SECTION - II

Q7) a) With the help of neat block diagram explain the different approaches of
software development. [10]

b) State the goals of software design. Explain the four types of constructs
used in structured programming. [8]

OR
Q8) a) Explain in detail the phases of bugs introduction in the software & how

to debug these bugs. [10]
b) Write notes on - [8]

i) Emulator
ii) Documentation for software

Q9) a) Discuss the PCB design rules for high speed high frequency circuits. [8]
b) Estimate the parasitic value for the following geometries of a PCB track-

[8]
i) Resistance of 12 cm long cu track with 0.6 mm width on a std.

micron of 35 copper - clad laminate. (Take ρ = 1.72 ×  610− Ω- cm.)

ii) Capacitance of two 1.5 mm wide tracks on opposite side of a
double - sided PCB with length = 15cm, laminate thickness = 1.2mm
& ∈r = 4.2.
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OR
Q10) a) Discuss the need of EMI/EMC standards. Briefly  explain the steps of

radiation measurement using neat diagram. [8]
b) With respect to PCB design aspect explain following terms - [8]

i) Guarding
ii) Signal integrity
iii) Characteristic impedance (Zo)

Q11) a) Explain the parameters to be measured for link feasibility. [6]
b) Discuss the design considerations of following blocks in a communication

system - [10]
i) digital PLL
ii) equalizer
iii) interleaver

OR
Q12) a) State the different specifications of multimedia PC level 2. [8]

b) Explain the frequency selection criterion in detail. [8]
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SECTION - I

Q1) a) Explain current source and sink along with their limitations. [8]

b) Explain CMOS op - amp in detail.Brief the concepts of active load,
current mirror and constant current source output stage. [8]

OR

Q2) a) Explain device parasitic and their limitations on the performance of CMOS
circuits. [8]

b) With the help of schematic and necessary expression explain how
MOSFET acts as diode and resister. [8]

Q3) a) Design CMOS logic for y = (ABC + D).Calculate area on chip. [8]

b) Explain static and dynamic power dissipation. Derive an expression for
power delay product. [8]

OR

Q4) a) Prove that W/L ratio of PMOS to NMOS is approximately 2. [8]

b) Explain transmission gate and any one application of it in detail. [8]

Total No. of Questions : 12]

[Total No. of Pages : 3

[5059] - 172
B.E. (E & T/C)

VLSI  DESIGN & TECHNOLOGY
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Answer 3 questions from section I and 3 questions from section II.
2) Answers to the two sections should be written in separate 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 table is allowed.
6) Assume suitable data, if necessary.

P1863

SEAT No. :

P.T.O.



[5059] - 172 2

Q5) a) Explain the modeling styles used in VHDL with one example each. [9]

b) Write a note on: [9]

i) Function and procedure

ii) Packages

iii) Metastability

OR

Q6) a) Draw the diagram and write the VHDL code for Traffic Light Controller.[9]

b) Explain the process of synthesis and list the synthesizable and non
synthesizable statements. [9]

SECTION - II

Q7) a) List typical technical features and specifications of any FPGA family in
detail. [8]

b) With suitable schematic explain antifuse RAM and flash technology in
detail. [8]

OR

Q8) a) Draw block diagram and explain the architecture of CPLD. [8]

b) Differentiate between CPLD and FPGA. [8]

Q9) a) What is the need of design for testability. Explain in short different types
of faults.  [8]

b) Explain TAP controller with its state diagram. [8]

OR

Q10) Write short note on: [16]

i) JTAG

ii) BIST

iii) Controllability and observability

iv) Scan path - testing
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Q11) a) What are the limitations of single phase clock. Explain with neat schematic
two phase clock system in detail. [9]

b) Write short note on: [9]
i) Signal integrity
ii) Supply and ground bounce
iii) Wire parascitics

OR
Q12) a) Write short note on: [9]

i) Design validation
ii) EMI immune design
iii) Off chip connections

b) What is need of clock distribution. Explain techniques of clock
distribution. [9]
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[5059]-18
B.E.  (Civil Engineering)

ADVANCED  ENGINEERING  GEOLOGY WITH ROCK
MECHANICS

(2008 Pattern) (Semester - II) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answer to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.

P1780

SECTION - I

Q1) Write notes on :

a) Field Characters of Basalt flows. [6]

b) Types of Volcanic Breccias. [4]

c) Engineering significance of Kaladgis and Vindhyan rocks of Maharashtra
state. [8]

OR

a) Regional Distribution of DTB. [6]

b) Fractures in Deccan Trap. [4]

c) Engineering Significance of Archeans and Dharwarian rocks occurring
in Maharashtra State. [8]

Q2) a) Discuss in detail, the old and recent theories about the origin of Tachylytic
basalt. [7]

b) Discuss in detail the relationship between local geology and location of
spillway in Deccan trap area. [9]

OR

P.T.O.
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a) Treatment to be given to a fractures dykes crossing dam alignment. [7]

b) Discuss any three case histories of dams in Maharastra where economy
has been achieved by correctly interpreting the local geology of the area.

[9]

Q3) Write notes on :

a) Water bearing characters of dykes. [4]

b) Influence of Climate on Soil formation. [4]

c) Chances of getting ground water along flow contacts. [4]

d) Granular disintegration. [4]

OR

a) Water bearing characters of Amygdaloidal basalt. [4]

b) Watershed development. [4]

c) Transported soils of Maharashtra State. [4]

d) Scarcity of Sand in Deccan traps area. [4]

SECTION - II

Q4) a) Explain in details various mechanical properties of rocks masses in detail.[9]

b) Explain Rock Structural Rating (RSR) System of classification of rock
masses in detail. [9]

OR

a) Explain Electrical Resistivity method in details. [4]

b) Explain Rock Mass Rating (RMR) System of classification of rock
masses in detail. [9]

c) Rock Quality Designation & core recovery. [5]

Q5) Write notes on :

a) Minimum depth of drilling for bridge foundations investigations. [4]

b) Tunneling through Amygdaloidal Basalts & few case histories. [8]

c) Tunnel associated with dyke/dykes. [4]
OR
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Write notes on

a) Discuss importance of subsurface investigations for foundation of
bridges. [4]

b) Tunneling through Compact Basalts & few case histories. [8]

c) Tunneling through fractures. [4]

Q6) a) Treatment to be given to fault zone crossing dam alignment. Give
examples. [6]

b) Objectives and facts about using amygdaloidal basalts as rubble for
masonry. Give example. [6]

c) Filled Grounds. [4]

OR

a) Compact Basalt as a construction material. [6]

b) R.I.S. and dams. [6]

c) Role of Geology in Urban Planning. [4]
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Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-20
B.E.  (Civil)

CONSTRUCTION  MANAGEMENT
(2008 Pattern) (Semester - II) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, slide rule, electronic pocket calculator and

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

P1781

SECTION - I

Q1) a) How Infrastructure development in India has contributed majorly in the
country’s economicgrowth and explain components of Infrastructure
sector? [8]

b) What are the reasons of project overruns and means to combat them?[6]

c) What is the role of project monitoring in construction? [4]

OR

Q2) a) What do you mean by Project Management Consultant? Explain its role
in case of road construction.  [8]

b) Explain the role of construction industry in economic development? [6]

c) Write the necessity and applications construction management? [4]

Q3) a) What is the purpose of scheduling in construction? [4]

b) Draw & explain multiple activity chart with suitable example. [6]

c) Define WBS. Explain the project WBS levels with suitable example?[6]

P.T.O.

SEAT No. :
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OR
Q4) a) Write the objectives of work study and work measurement? [4]

b) Define work study and explain the procedure of method study. [6]
c) Explain the Line of balance (LOB) technique with suitable example. [6]

Q5) Write short note on following, any four : [16]
a) Workman’s compensation Act 1923
b) Project balance sheet
c) Interstate migrantworkers act
d) Working capital
e) Profit loss account statement

OR
Q6) a) Write the need and importance of labor laws? [4]

b) Explain in detail the Means of finance. [6]
c) Write a note on Building and other construction workers Act 1996? [6]

SECTION - II

Q7) a) Write the concept of value and detail steps in value analysis? [8]
b) Explain following terms : [10]

i) Risk management
ii) Break even analysis

OR
Q8) a) As an Owner, Consultant and Contractor for a road construction, explain

the risk faced by them with examples wherever possible. [8]
b) Explain following terms : [10]

i) Value analysis
ii) Energy cost escalation and its impact

Q9) a) Define materials management and its role of in construction Management
and its linkages? [8]

b) Explain the Role of ERP in Human Resource Management (HRIS). [8]

OR
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Q10)a) Explain in detailmaterial codification and classification. [8]

b) Explain following terms: [8]

i) Staffing policy

ii) Performance Appraisal and Job Evaluation

Q11)a) What is an Expert system? How Artificial Intelligence is useful in the
development of Expert system? [8]

b) Discuss the concept of Fuzzy logic. [8]

OR

Q12)a) Write the applications of Artificial Neural networks in construction
management with suitable example? [8]

b) Write short note on the following: [8]

i) Analogy between Biological neuron and Artificial neuron

ii) Genetic algorithm
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in

F F
O= C - C-KC

V V

_ 3 6 21
, in

F
where 0.1min C  = 1.0 Kg mol/m ,K=0.05m /Kgmo1 .min
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[5059]-3
B.E.  (Civil)

STRUCTURAL  DESIGN - III
(2008 Pattern)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4, From Section-I.
2) Answer Q.5 or Q.6, Q.7 or Q.8, From Section-II.
3) Answer to the two sections should be written in separate answer-books.
4) Figures to the right indicate full marks.
5) IS 1343, IS 456, IS 3370 are allowed.
6) Assume suitable data wherever necessary and mentioned it clearly.

P1772

SECTION - I

Q1) a) Enlist the various time dependant and instantaneous losses in prestress
concrete. [4]

b) Define the term post tensioning. What are the various post tensioning
methods. [4]

c) A Post tensioned pre stressed Concrete beam section has top flange
450 × 150 mm, web 200 × 700 mm and bottom flange 400 × 300 mm is
simply supported over an effective span of 14 meter. The beam is pre
stressed with 5 no’s of 12/5 Freyssinet parabolic cables (Fy = 1650 Mpa)
with their C.G. 100 mm from extreme bottom fiber,stressed one at a time
from only one end. Calculate total loss of prestress at the age of 120
days if K = 0.0026/m length of cable , slip of anchorage = 2mm , Cc = 1.8,
Es = 2 × 105 Mpa, Concrete grade M 40, Creep and relaxation = 2% of
initial prestress. [17]

OR

Q2) a) Explain Stress Concept and Load balancing concept used in Design of
Prestress concrete member with neat sketches. [10]

P.T.O.
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b) An unsymmetrical prestressed concrete section has top flange 600 × 200mm,
bottom flange 400mm × 300mm and web 200 mm × 700 mm, it is supported
over a span of 18 m carries super imposed load of 11 kN/m, the effective
prestressing force is 1200 kN located at 100mm from soffit of the section
at mid span, cable profile is parabolic and concentric at support. Calculate
extreme fiber stresses in concrete at mid span at initial and final stage.
Take loss ratio as 0.85 and unit weight of concrete as 25 kN/m3. [15]

Q3) Design a Post tensioned Pre stressed concrete beam using I-section for flexure
to carry a live load of 10 kN/m over a simply supported span of 22 m with
M 45 grade of concrete and Freyssinet cables of 12/5 (fy= 1750 Mpa) or
12/7 (fy= 1500 Mpa), Design the End block also. Draw sketches showing
details of cable profile, end block reinforcement Check for fiber stresses in
concrete and deflection is must. [25]

OR

Q4) a) State remedial measures to be taken to reduce losses in PSC Beams. [5]

b) A post tensioned pre stressed concrete Two-way slab of 7 m × 8 m with
discontinuous edge to support imposed load of 4 kN/m2 using S3 strands
each having cross sectional area 100 mm2 and fy= 1900 Mpa check the
safety of the slab at collapse and deflection at service load . Use M45
grade of concrete. [20]

SECTION - II

Q5) a) Compare Portal and Cantilever method of analysis of building frames.[6]

b) Design the continuous beam ABC only for flexure for building frame
with 20% redistribution of moments considering combined effect of
horizontal and vertical loads as shown in figure (1). Use Cantilever method
for lateral loads and Substitute frame method for vertical loads. Consider
ultimate dead load (including self weight of beam) and live load intensities
as 30 kN/m and 12 kN/m respectively on both span (AB & BC). Use
M20 concrete and Fe 500 steel. Show reinforcement details at mid- span
of AB and BC and at joint B. [19]
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OR
Q6) Figure (2) shows the indeterminate frame of a multistoried building. The frames

are spaced at 3.5m c/c. Analyse the frame by considering dead load of
4kN/m2 and live load of 3 kN/m2 for all slab panels. The c/s of beam PQ is
300mm × 500 while that of beam QR is 300mm × 800mm. Use Portal method
for horizontal load and proper Substitute frame for vertical loads. Also design
beam PQR for combined effect of horizontal and vertical load using 22%
redistribution of moments. Use M20 concrete and Fe 500 steel. [25]
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Q7) Design a cantilever T-shaped retaining wall to retain soil 5.6m high above the
ground level. The embankment is surcharged at an angle of 12° with horizontal.
The SBC of soil is 200 kN/m2 at a depth of 1.5m below GL. An angle of
repose is 35°, unit weight of backfill is 17 kN/m3, coefficient of friction between
wall and soil is 0.55. Give all the checks related to stability of retaining wall.
Use M25 concrete and Fe 500 steel. Show the details of reinforcement at Toe,
Heel and Stem portion. [25]

OR
Q8) a) Compare combined footing and strap footing. Also explain the steps

use to find the dimensions of trapezoidal combined footing. [7]

b) Design a circular water tank along with base slab for the tank with for the
following data : [18]

i) Rigid base rest on ground.

ii) Capacity of tank = 5.5 × 105 Liters,

iii) M25 concrete and Fe 500 steel.

iv) SBC of soil = 210 kN/m2

Draw pressure diagram and reinforcement details of tank wall and base
slab. Assume suitable data if necessary.
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Total No. of Questions : 12]

[5059]-313
B.E. (Polymer Engineering )

PROCESSING OF COMPOSITES
(2008 Course) (Elective-III) (409370-B)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answers to the two sections should be written in separate books.
2) Draw neat diagrams wherever necessary.
3) Numbers to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

P2136 [Total No. of Pages : 2

SEAT No. :

SECTION-I

Q1) a) Discuss various types of reinforcements used in composites with neat
sketches. Explain in detail with any two examples Treatment of Carbon
and Kevlar Fibers and its use in Polymer Composites. [12]

b) Explain various types and applications of glass fibers. [6]

OR

Q2) a) Explain with one example Treatment of Glass Fibers and its use in Polymer
Composite. [10]

b) Explain the properties and applications of polyamide fibers. [8]

Q3) a) Explain in detail Metal matrix composites. [8]

b) Explain in detail Injection molding of Thermoset. [8]

OR

Q4) a) Write a short note on Bulk Molding Compounds. [8]

b) Explain how to determine the Curing Characteristics of Resin-Catalyst
Combination. [8]

Q5) Explain in detail with neat diagram the Pultrusion process. [16]

OR

P.T.O.



2[5059]-313

Q6) Explain with applicable diagrams in detail structural reaction injection moulding
and discuss resin transfer moulding in short. [16]

SECTION-II

Q7) a) Explain in detail with applicable diagrams Resin Film Infusion, Structural
Reaction Injection Molding. [12]

b) Discuss the various raw materials and additives including the matrix
material and the reinforcements used in Autoclave Processing. [6]

OR

Q8) Discuss in detail Matrix flow model, Application of Pultrusion and Design
considerations for Pultrusion die. [18]

Q9) a) Discuss different types of Adhesive used in Composites and explain
modes of failure in adhesive bonding. [8]

b) Write a note on Machining of composites. [8]

OR

Q10)a) Explain thermo mechanical model as applied to filament minding. [8]

b) Discuss the effect of various process parameters on filament wound
products. [8]

Q11)a) Explain Applications of carbon nano-tubes composites. [6]

b) Differentiate between polymer Nano-composites with other normal
composites. [10]

OR

Q12)Explain classification of nano-particles and with two case studies explain
Polymer nanocomposites. [16]

•••••
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Total No. of Questions : 12]

[5059]-317
B.E. (Polymer Engineering )

POLYMER THERMODYNAMICS AND BLENDS
(2008 Course) (Semester-II) (Elective-IV) (409371-(C))

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answers to the two sections should be written in separate books.
2) Draw neat diagrams wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

P2137 [Total No. of Pages : 2

SEAT No. :

SECTION-I

Q1) a) Describe first law of thermodynamics and State Limitations of the First
Law of Thermodynamics. [8]

b) Explain the following terms: [8]

Phase Rule, Intensive Properties, Enthalpy, Internal Energy.

OR

Q2) a) Explain Second and Third Law of Thermodynamics. [8]

b) Explain thermodynamic criteria of polymeric dissolution. Describe the
condition under which it is not a spontaneous process. [8]

Q3) a) Discuss with necessary diagram the effect of temperature on the Phase
stability. [9]

b) Explain the importance of Molecular weight parameter with necessary
diagram on the miscibility of polymer blend systems. [9]

OR

Q4) a) Explain Phase Equilibria in single and Multicomponent systems. [10]

b) Write a short note on Criterion of Phase stability. [8]

P.T.O.
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Q5) a) Explain behaviour of LCST and UCST of polymer with variation in
second viral coefficient and free energy of mixing. [6]

b) Explain Thermodynamic Quality of solvent to a Polymer. [10]

OR

Q6) Explain in detail and derive ‘Flory Huggins equation for polymer blends.
[16]

SECTION-II

Q7) a) Explain the term Polymer blends with its importance. Discuss in detail all
E’s or advantages in employing polymer blend technology. [8]

b) Draw and explain in detail the schematic representation of the steps to be
taken when developing polymer alloys and blends with a specified set of
desired performance characteristics. [10]

OR

Q8) a) Explain the merits and demerits of solution blending over melt blending.
[6]

b) Write a short note on Methods of Blending. [12]

Q9) a) Write a note on Polymer Blend Morphology. [8]

b) Discuss the Compatibilization and explain any one method of
Compatibilization with suitable examples. [8]

OR

Q10)a) Explain with neat diagram Role of Compatibilizer. [8]

b) Discuss the importance of Reactive Blending with suitable example. [8]

Q11)Explain Classification, Applications of Interpenetrating Polymer Network and
explain any two examples in detail of Interpenetrating Polymer Network.[16]

OR

Q12)Write in detail Rheology of Polymer Blends. [16]

•••••



SECTION - I
Q1) a) What do you mean by Primary and Secondary Balancing in Reciprocating

Engines? [6]
b) Three masses A, B & C are mounted on a shaft. The planes of A and B

are 100 cm apart whereas the planes of B and C are 75 cm apart. The
masses A, B and C are of 30 kg, 40 kg and 32 kg and have their centre of
gravity at a distance of 35 mm, 20 mm and 30 mm respectively from the
shaft axis. Find the angular position of all the messes from positive x -
direction so that static balance is achieved.

It is required to place weights at a radial distance of 25 cm so that
complete balance is achieved. If the weights are to be placed in A and C,
calculate the magnitude and angular positions of desired masses. [12]

OR
Q2) a) Differentiate between Static and Dynamic Balancing. Why there is need

of accurate dynamic balancing of high speed machines? [6]
b) An air compressor has four in - line cylinders at 90° intervals. The crank

radius is 140 mm, while the connecting rod is 560 mm long for each
cylinder. The mass of reciprocating parts is 20 kg for each cylinders and
the speed of the rotation is 600 rpm. The cylinders are 300mm apart.
Show that there are no out of balance primary and secondary forces and
determine the corresponding magnitudes of primary and secondary
couples. [12]

Total No. of Questions : 12]

[Total No. of Pages : 4

[5059] - 32
B.E. (Mechanical)

DYNAMICS OF MACHINERY
(2008 Pattern) (Semester - I)

Time :3 Hours] [Max. Marks :100
Instructions to the candidates:-

1) Answer any 3 questions from each section.
2) Answer to the two questions should be written in the separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to right indicate full marks.
5) Use of Logarithmic Tables, slide Rule, Mollier Charts, Electronic pocket

Calculator & Steam tables is allowed.
6) Assume suitable data, if necessary.

P1784

SEAT No. :

P.T.O.
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Q3) a) Define the following terms used in vibrations. [8]

i) Amplitude of vibrations

ii) Resonance

iii) Forced Vibrations

iv) Damped Vibrations

b) What is Logarithmic Decrement? Derive the relations. [8]

OR

Q4) a) Define the following terms. [8]

i) Damping Factor

ii) Coulomb Damping

iii) Damping Coefficient

iv) Critical Damping Coefficient

b) An under damped shock absorber is to be designed for a motor cycle of
mass 200 kg such that during a road bump, the damped period of vibration
is limited to 2 seconds and the amplitude of vibrations should reduce to
one - sixteenth in one cycle. Find

i) Spring Stiffness

ii) Damping Coefficient of shock absorber [8]

Q5) a) What are frequency response curves ? Mention the significance of these
curves. [6]

b) A machine part of mass 2 kg vibrates in a viscous medium. Determine
the damping coefficient when a harmonic exciting force of 35 N results
in resonant amplitude of 12.5 mm with a period of 0.2 sec. If the system
is excited by a harmonic force of frequency 4 Hz, what will be the
percentage increase in the amplitude of vibration when damper is removed
as compared with that with damping? [10]

OR

Q6) a) Explain the following terms. [6]

i) Force Transmissibility.

ii) Vibration Isolation
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b) A mass of 250 N is supported by a spring and dashpot. The spring is
stretched by 150 mm due to weight and the dashpot has the coefficient
of damping 1000 N per meter per sec. If the support oscillation is S.H.M.
with amplitude 25 mm and frequency 6 red / sec, find. [10]
i) The amplitude of the Load
ii) The relative amplitude between Load and support.
iii) The amplitude of the load when the frequency of disturbing force is

equal to the natural frequency.
iv) The amplitude of the load when the dashpot has been grounded

frequency of the support is 6 rad / sec.

SECTION - II
Q7) a) Explain the Torsional vibrations of a Geared system by. [8]

i) Neglecting inertia of gears
ii) Considering inertia of gears

b) A rotor of 10 kg mass is mounted midway on a 2 cm diameter, horizontal
shaft supported at the ends by two bearing. The bearing span is 80 cm.
Because of certain manufacturing defect.  The C.G. of the rotor is 0.01
mm away from its geometric center. If the system rotates at 3000 rpm,
determine the amplitude of the steady state vibration and dynamic load
transmitted to the bearings. [Take E = 2 × 9.81 × 1010N / m2] [10]

OR
Q8) a) Explain the concept of “Torsionally Equivalent Shaft”. [6]

b) Determine the natural frequencies of the system shown in the figure.[12]
Given : K1  = K2 = 40 N / m

K = 60 N / m
m1 = m2 = 10 kg

m1

m2

K

K1

K2

x1

x2
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Q9) a) Explain the following terms.  [4]
i) Sound pressure level
ii) Sound Power level
iii) Acoustic Intensity
iv) Sound Absorption coefficient

b) Derive an equation that gives relation between sound Intensity level and
Sound Pressure Level.  [6]

c) A customer care containing six officers, individually makes noise level
of 60, 56, 62, 53, 51 and 54 dB respectively. Add the noise levels when,
i) All Officers are working
ii) When first and second officers are not working. [6]

OR
Q10) a) Write a short note on “ Sound Level Meter”. [4]

b) What is Sound Enclosure? Describe any one type of sound enclosure.[6]
c) Explain radiation fields of a Sound source with a Neat Sketch. [6]

Q11) a) Write a short note on “ Vibration Isolators”. [4]
b) Explain Frahm’s Reed Tachometer with a neat sketch. [6]
c) Explain with a neat sketch, the working principle of a centrifugal pendulum

absorber. [6]
OR

Q12) a) Explain piezoelectric Accelerometer with a neat sketch. [4]
b) A vibrometer has a period of free vibration of 2 sec. It is attached to a

machine with a vertical harmonic frequency of 1 Hz. If the vibrometer
mass has an amplitude of 2.5 mm relative to the vibrometer frame, what
is the amplitude of vibration of the machine? [6]

c) Explain the working principle of FFT analyzer. [6]
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Total No. of Questions : 6]

[5059]-323
B.E. (Petroleum Engineering )

WELL ENGINEERING AND DESIGN
(2008 Course)

 Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) All Questions are compulsory.
2) Write Section-I and Section-II on separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Assume suitable data if necessary.

P2138 [Total No. of Pages : 1

SEAT No. :

SECTION-I
Q1) a) What are different causes of abnormal pressure? Discuss D exponent in

detail. [10]
b) Discuss Leak Off Test in detail. [8]

Q2) a) Derive trajectory design for type I profile. [8]
b) Write short note on MWD Tool. [8]

Q3) a) Draw accumulator system of BOP. [8]
b) Explain soft shut in and hard shut in if kick encounter while drilling. [8]

SECTION-II
Q4) Discuss Liner setting and cementation in horizontal well in detail. [18]

Q5) a) Discuss different considerations in drill string design. [8]
b) Write short note on: [8]

i) Sinusoidal buckling, ii) MOP.

Q6) a) Discuss Power law model of fluid flow. [8]
b) Explain effect of BHHP and Impact force on hole cleaning. [8]

•••••
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Total No. of Questions : 12]

[5059]-328
B.E. (Petroleum Engineering)

PETROLEUM REFINING TECHNOLOGY
(2008 Course) (Semester-I) (Elective-II) (412385 A)

 Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer  Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume suitable data if necessary.

P2139 [Total No. of Pages : 2

SEAT No. :

SECTION-I

Q1) a) Give the composition of petroleum. [8]

b) Explain: Aniline Point, Octane Number, Viscosity Gravity Constant. [8]

OR

Q2) a) Give the importance of TBP distillation in refinery operations. [8]

b) Describe in brief the overall refinery flow. [8]

Q3) a) Explain the need for desalting of crude oil. How is desalting done? [8]

b) Write a note on the atmospheric topping unit. [8]

OR

Q4) a) Discuss dry, wet and damp operation of a vacuum unit. [8]

b) Enlist and discuss the auxiliary equipment in distillation. [8]

Q5) a) Discuss the process flow for a typical catalytic cracking process. [9]

b) Discuss the expanded bed hydrocracking process. [9]

OR

P.T.O.



2[5059]-328

Q6) a) What is bitumen? Give its composition. Discuss the air blowing process.
[9]

b) Write a note on the delayed coking unit. [9]

SECTION-II

Q7) a) With the help of a neat diagram, explain alkylation using sulphuric acid.
[8]

b) Explain the semiregenerative process for catalytic reforming. [8]

OR

Q8) a) Write a note on the various reforming catalysts. [8]

b) What are the factors affecting alkylation process. [8]

Q9) a) Explain DILCHILL dewaxing process. [8]

b) Explain the process of solvent extraction in case of lube oil base stock
by NMP. [8]

OR

Q10)a) Why is propane a preferred solvent in deasphaltting? Write a note on
propane deasphalting unit. [8]

b) Discuss the various finishing process in the production of lube oil. [8]

Q11)a) What are the various ways of hydrogen production in refineries? Discuss
any one. [9]

b) Write a note on atmospheric pollution due to refineries. How is it
controlled? [9]

OR

Q12)a) Write a note on line blending process. Also explain Reid vapour pressure
blending and octane blending of gasoline. [9]

b) Write a note on the Claus process for sulphur recovery. [9]

•••••



Total No. of Questions : 12]

[Total No. of Pages : 4

[5059]-33
B.E. (Mechanical)

INDUSTRIAL FLUID POWER
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Figures to the right indicates full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic calculator is allowed.
5) Assume suitable data, if necessary.

P1785

SECTION - I
Q1) a) What are the various applications of “Industrial Fluid Power”? [8]

b) Write a short note on “Types of Pipes, Hoses, Fittings”. [8]
OR

Q2) a) Write a short note on “ISO symbols”.  [8]
b) Classify “ Hydraulic oils” in details.  [8]

Q3) a) Explain with neat sketch working of “Internal Gear Pump”. [8]
b) Explain with neat sketch working of “Gerotor Pump”. [8]

OR
Q4) a) Explain with neat sketch “Weight Loaded Accumulator”. [8]

b) Write a short note on “Types of Pressure Intensifiers”. [8]

Q5) a) Write a short note on “Types of Pressure Control Valves”. [10]
b) Write a short note on “Types of Flow Control Valves”. [8]

OR
Q6) a) Write a short note on “Types of Direction Control Valves”. [10]

b) Explain with neat sketch working of “Unloading Valve”. [8]

P.T.O.

SEAT No. :
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SECTION - II

Q7) a) Why cushioning is necessary in hydraulic cylinders? With the help of
neat sketch explain how cushioning is done? [8]

b) Draw and explain hydraulic motor braking circuit. [8]
OR

Q8) a) What do you mean by tandem cylinder and telescopic cylinder? [8]
b) Analyze the below given hydraulic circuit. [8]

Q9) a) Draw and explain speed control circuit of pneumatic motor. [8]
b) Draw and explain two handed safety circuit used in pneumatics. [8]

OR
Q10)a) Describe with neat sketch: [8]

i) Twin pressure Valve (AND Gate).
ii) Quick exhaust valve.

b) Explain time delay valve with neat sketch and its application. [8]

Q11)a) Draw and explain a typical compressed air generation and distribution
system used in pneumatics. [8]

Relief
Value 1

Relief
Value 2
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b) A pneumatic cylinder is to be continuously moved to and fro. The motion
is to be started by operating knob of a direction control valve. The
continuous motion is interrupted by operating knob of another direction
control valve. The cylinder should stop immediately after pressing this
knob. Develop a suitable pneumatic circuit for this application using
standard components. [10]

OR
Q12)A machine slide is moved by means of hydraulic cylinder using a meter out

circuit. The motion of the cylinder is as follows: [18]
a) Initially it moves through a distance of 300 mm against a load of 20000 N

in about 8 seconds.
b) It is followed by a working stroke of 150 mm against an effective load of

25000 N. The feed rate during this part of the stroke is required to be
between 0.5 to 1.0 m/min.

c) The return stroke is to be as fast as possible.
Draw a circuit which will fulfill these requirements.
Select different components you have used in the circuit from the given data.
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[5059]-335 1

Total No. of Questions : 6]

[5059]-340
B.E. (Petroleum Engineering )

WELL CONTROL METHODS
(2008 Course)

 Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) All Questions are compulsory.
2) Write Section-I and Section-II on separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Assume suitable data if necessary.

P2141 [Total No. of Pages : 1

SEAT No. :

SECTION-I
Q1) a) Discuss pore pressure calculation using sonic log. [8]

b) Describe Hard shut in with suitable sketch. [8]

Q2) a) Explain formation integrity test in brief. [8]
b) Write short note on [8]

i) Trip margin ii) Gas cut mud

Q3) a) Explain use of Hydroelectric and pneumatic pressure switch in details.
[9]

b) Explain U tube concept with suitable sketch. [9]

SECTION-II

Q4) a) Discuss volumetric method of well control in brief. [9]
b) Describe unusual problems of well control in brief. [9]

Q5) a) Draw Subsea BOP Stack. [8]
b) Describe pressure test of surface BOP. [8]

Q6) Write short note on: [16]
a) Snubbing operation b) Underground blow out

•••••
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Total No. of Questions : 12]

[5059]-346
B.E. (Petrochemical Engineering )

ELEMENTS OF FLUIDIZATION ENGINEERING
(2008 Course) (Semester-I) (Elective-I) (412404-C)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answers to the two sections should be written in separate answer books.
2) Answer  Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume suitable data if necessary.

P2142 [Total No. of Pages : 2

SEAT No. :

SECTION-I

Q1) a) Write a note on the quality of fluidization. [9]

b) Draw the various contacting schemes of solid and gas. [9]

OR

Q2) a) Give the design of industrial gas distributors. [9]

b) Give the advantages and disadvantages of fluidization. [9]

Q3) a) Explain the need for classification of particles. [8]

b) Write a mathematical expression of flow through packed bed. Derive the
formula for minimum fluidization velocity. [8]

OR

Q4) a) Describe the Geldart classification for the Group B and D with their
characteristics. [8]

b) Write a note on the terminal velocity of particles. [8]

Q5) a) Classify the measurement techniques in fluidization. [8]

b) Write a note on the generalized wake model. [8]

OR
P.T.O.
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Q6) a) Write a note on mapping of fluidization regimes. [8]

b) Calculate ut for the sharp irregular sand particles having the following
data: [8]

Air: ρg = 1.2 × 10–3 g/cm3, μ = 1.8 × 10–4 g/cm.s

Sand: dp = 160 μm, ϕs = 0.67, ρs = 2.6 g/cm3.

SECTION-II

Q7) a) Discuss the liquid solid mass transfer in fluidized bed. [8]

b) Write a note on heat transfer in circulating fluidized bed. [8]

OR

Q8) a) Write a note on immersed horizontal cylinder to bed heat transfer. [8]

b) Describe the heat transfer in vertical cylinder to bed. [8]

Q9) a) Give the effect of pressure on fluidized bed. [8]

b) Write a note on particle entrainment and carryover in fluidization. [8]

OR

Q10)a) Discuss Coalescence and Splitting of bubbles in a dense bed. [8]

b) Discuss the Davidson model. [8]

Q11)a) Describe the working of a chemical looping reactor. [9]

b) Give the factors affecting the design of catalytic reactors. [9]

OR

Q12)a) Discuss the various types of fluidized bed dryers in detail. [9]

b) Write a note on axial and radial gas mixing in fluidized bed catalytic
reactors. [9]

•••••
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Total No. of Questions : 12]

[Total No. of Pages : 2

[5059]-35
B.E.  (Mechanical Engineering)

PRODUCT DESIGN AND DEVELOPMENT (Elective - I)
(2008 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate 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 is allowed.
6) Assume suitable data, if necessary.

P1787

SECTION - I
Q1) a) Explain types of design and redesign? [10]

b) Explain Modern product development? [8]
OR

Q2) a) What is product? Write innovation in product design? [10]
b) Distinguish between product development and product design? [8]

Q3) a) Write in detail Analysis of Gathered Information? [8]
b) Explain in detail types of customers needs? [8]

OR
Q4) a) What is product design? Explain in detail steps involved in it? [8]

b) Why there is need of economic analysis of product? [8]

Q5) a) Explain in detail functional modeling and decomposition? [8]
b) Write in detail morphological analysis? [8]

P.T.O.

SEAT No. :
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OR

Q6) a) What is product benchmarking? Explain steps involved in product
benchmarking? [8]

b) Explain in detail estimation of technical feasibility? [8]

SECTION - II

Q7) a) Write note on Product Teardown Process and Trend Analysis?  [10]

b) Explain in detail step involved in product teardown process? [8]

OR

Q8) a) Write in detail Benchmarking Approach and its Detailed Procedure? [10]

b) Explain the Setting Product Specifications? [8]

Q9) a) What is design for manufacturing? Write its steps in detail? [8]

b) Explain in detail DFE method and its application [8]

OR

Q10)a) What are Design guidelines? Explain it in detail? [8]

b) Explain in detail design for manufacture? [8]

Q11)a) Write short notes on : [8]

i) Need of Product life cycle

ii) Significance of PLM

b) Write in detail different phases of product life cycle [8]

OR

Q12)a) Write note on Product Data and Product Workflow. [8]

b) What is importance of product data management in industry? [8]
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Total No. of Questions : 8]

[Total No. of Pages : 5
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1) Attempt any three questions from each section.
2) Answer to the two sections should be written in two separate answer books.
3) Figures to the right indicate full marks.
4) Use of steam tables and electronic calculator is allowed.
5) Make use of K Charts, LMTD correction factor curves and Gilliland Curve

given in the end wherever appropriate.
6) Assume suitable data wherever necessary.

P3742

SECTION - I

Q1) Vapor leaving the topmost tray in a multicomponent distillation column
consists of 60 Mol% n-butane 100 Mol% n-pentane and 30 Mol% n-hexane.
Column pressure is 5 bar. Vapor is fed to a total condenser from which
reflux is returned to the column. If reflux ratio is 4, calculate vapor and
liquid compositions for 3 theoretical plates below the top plate. [18]

Q2) Feed to a C2 splitter is 30% vaporized liquid having 52% ethylene and
48% ethane (Mol%). The column operates at 8 bar pressure. Purities of
both top and bottom products are expected to be 99%. Calculate minimum
reflux ratio needed. Assuming operating reflux to be 1.5 times the minimum,
calculate the theoretical stages needed for the separation. Use FUG method.

[16]

Q3) a) Discuss rating and design problems. [8]
b) Explain how coil outlet temperature (COT) for ATU feed can be

determined. [8]

Q4) a) Discuss flooding and weeping problems in distillation column. [8]
b) Explain feed-back control scheme used in distillation operation. [8]

SEAT No. :
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SECTION - II

Q5) a) Explain the procedure used in the design of a shell and tube heat
exchanger touching upon the following: [14]

i) Placement of corrosive fluids

ii) Overall Heat transfer coefficient

iii) Choice of number of passes

iv) Tube side pressure drops

v) Baffle spacing

b) State the approximate heat transfer coefficients you will assume in the
following situations : [2]

i) Steam condensing on shell side

ii) Hydrocarbon liquid boiling on tube side.

Q6) a) Discuss in brief a method for fired heater design. [10]

b) Draw constructional features of fired heater used in refinery operations.
[6]

Q7) With reference to centrifugal pump operation and design, discuss : [18]

a) NPSH.

b) Energy saving measures.

c) Operating curves.

Q8) Discuss :

a) Anti-surge control in Centrifugal Compressor. [5]

b) Centrifugal pump operating point. [5]

c) Choice of a process pump. [6]
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Total No. of Questions : 9]

[Total No. of Pages : 2

[5059]-358
B.E. (Petrochemical Engineering)

422411 A : PETROLEUM  EXPLORATION  AND  PRODUCTION
OPERATIONS

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) All questions are compulsory.
3) Figures to the right indicate full marks.
4) Draw suitable diagrams wherever necessary.

P3751

SECTION - I
Q1) a) What is meant by maturation and degradation of oil and gas in the reservoir.

[10]
b) Write in brief on Prognostication of hydrocarbon reserves. [5]

Q2) Give a detailed account of the present upstream petroleum industry in the
world with particular reference to the thrust areas for exploration, production
scenario, natural gas, economics, business and status in India. [15]

OR
Q3) Write short notes on any three of the following :

a) Kerogen and Different types
b) Source rocks
c) Migration of hydrocarbons
d) Geological risk analysis

Q4) a) Describe important properties of reservoir rocks with suitable example.
[10]

b) Explain the following terms in brief : Formation Volume Factor (FVF),
Solution gas-Oil Ratio (GOR), API specific gravity, Bubble point
pressure, Critical point. [10]

P.T.O.

SEAT No. :
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SECTION - II
Q5) What is drilling fluid? Explain its important properties and procedures to

measure them. [15]

OR

Q6) Draw neat figure to show various components of a typical oil well drilling
rigand explain different parts.

Q7) What is “well completion”?  Explain in brief well completion operations. [15]

OR

Q8) What is meant by casing? What are the different types of casing? Why is it
necessary? How is casing cemented?

Q9) a) What is artificial lift? Explain the terms : beam pumping, submersible
pumping, gas lift and hydraulic pumping. [12]

b) Write a note on unconventional hydrocarbon resources. [8]
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� 

��� �
��� ������������ ����������� �
��������
���������!��
�
���� ����
��� 
������
�
������"� [18]
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�"����������������
������	
����������
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����������
����� [16]

SECTION - II

��� #����
	��
������
���������
���
����������
���
��������������
���������������
	
����������
�����������
��� [16]

� 

��� %������%&'�(���)*���+������,-

a) QC tests for impurity detection. [8]

b) CDS [8]

c) Pyrogen testing [8]

��� ��
������������������%&'�(���)*���+������,- [16]

a) Slow release drug delivery systems.

b) Accelerated stability.

c) Nanoparticles for drug delivery.

�������
��������������"�(������������
���).���+������,- [18]

a) Hierarchal structure in Indian biotechnology.

b) Phase 1 Clinical Trial

c) IPR

d) GMP
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Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-38
B.E.  (Mechanical Engineering)

AUTOMOBILE  ENGINEERING
(2008 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume Suitable data, if necessary.

P1790

SECTION - I
Q1) a) What is chassis? Compare conventional chassis frame with frameless

type chassis frame. [8]
b) Explain with neat sketch layout of a four wheel drive. [8]

OR
Q2) a) What are vehicle specifications? Describe specification of any one light

motor vehicle of your choice. [8]
b) Explain the various sections used for side members and cross members

of chassis frame. [8]

Q3) a) How do you classify clutches? Explain with neat sketch operation of
electromagnetic clutch. [8]

b) Explain the working of synchromesh gear box with the help of neat
sketch. Also state its advantages & Disadvantages. [8]

OR
Q4) a) Explain the fluid flywheel with neat sketch? [8]

b) Explain with neat sketch the function of differential in rear axle. [8]

P.T.O.

SEAT No. :
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Q5) a) Write the purpose and requirement of front axle. [6]
b) Explain with neat sketch construction of stub axle and wheel mounting.[6]
c) Sketch recirculating ball type steering gear and explain its working. [6]

OR
Q6) a) Explain with neat sketch construction and working of collapsible steering.

[6]
b) How are the tyres classified? What are the advantages of tubeless tyre

over tubed tyre. [6]
c) Explain wheel alignment and wheel balancing in details. [6]

SECTION - II

Q7) a) What is interconnected suspension? Sketch and describe in briefly. [9]

b) Explain air brake system in detail. Also state its advantages over hydraulic
brake system. [9]

OR

Q8) a) Explain ABS brake system in detail. Also state its advantages over other
braking system. [9]

b) Explain Hydro gas suspension system in details. Also state its advantages
and other brake system. [9]

Q9) a) Explain with neat sketch charging system used in automobiles. [6]

b) Explain with neat sketch lead acid battery. [5]

c) Explain with neat sketch wiper mechanism. [5]

OR

Q10)Write short notes on any Four : [16]

a) Hybrid Drives

b) Vehicle starting system

c) Electronic stability control

d) Sensors and actuators

e) Dash board instruments
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Q11)Write short notes on any Four : [16]

a) Vehicle safety

b) Seat belts

c) Vehicle interior

d) Vehicle performance curve

e) Air bags

OR

Q12)a) Explain different vehicle body moments. [8]

b) Necessity of NVH analysis in Automobiles, explain in details. [8]
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SECTION - I

UNIT - I

Q1) a) With neat sketches explain different types of pressure vessel supports[8]
b)  A high pressure cylinder consists of steel tube with inner and outer

diameters of 45mm and 65mm respectively. It is jacketed by outer steel
tube with an outer diameter 85mm. The tubes are assembled by shrinking
process in such a way that maximum principal stress induced in any tube
is limited to 150N/mm2. Calculate the interference pressure and original
dimensions of tubes. Assume E =207000 N/mm2. [10]

OR
Q2) a) Explain different methods of pre-stressing a cylinder. [6]

b) A cylindrical pressure vessel of 1500mm ID is provided with a nozzle of
330mm inner diameter and 10mm thickness. Protruding lengths of nozzle
inside and outside the vessel are 10mm and 40mm respectively and it is
made up of seamless tube. The thickness of shell is 20mm. Internal
pressure in the shell is 5MPa. The corrosion allowance is 2mm. Permissible
tensile stress for shell and nozzle material is 200MPa.
Design the dimensions of reinforcing pad if required. The reinforcing
material is of same quality as that of the shell and is available in thickness
of 18mm.  (Assume weld efficiency as 90%)  [12]
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Unit - II

Q3) a) Explain the step by step procedure for designing of cylinder of I C
engine [6]

 b) Determine the dimensions of the cross section of the connecting rod for
a diesel engine with following data: [10]
Cylinder bore = 95mm
Length of connecting rod= 350mm
Maximum gas pressure = 4 MPa
Factor of safety = 5

OR
Q4) a) Explain the procedure for designing of crank shaft of I C engine [6]

b) Cylinder of four stroke diesel engine has following specifications:
Cylinder bore = 145mm
Cylinder material =FG200
Maximum gas pressure =3.5 MPa
Factor of safety =6
Poisson’s ratio =0.25
Determine thickness of cylinder wall and calculate stresses in the cylinder
wall [10]

Unit - III
Q5) A tensile bar of length 600mm is subjected to constant tensile force of 4000N.

If the factor of safety is 3, design the bar diameter, using Johnson’s method,
with the objective of minimizing material weight using optimum material from
the list given in Table 1. [16]
Material Density (ρ) Cost (c) Syt

Kg/ 3m Rs/Kg N/mm2

Steel 7800 28 400

Aluminum alloy 2800 132 150

Titanium Alloy 4500 2200 800

Table - 1
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OR

Q6) a) Explain the method of solving optimum design problem with redundant
specifications. [12]

b) Differentiate between optimum and adequate design. [4]

SECTION - II

Q7) a) Explain design and natural tolerances. [4]

b) A shaft and hole assembly of nominal diameter 40 mm have following
dimensions. Hole- Max diameter 40.1 mm; Minimum diameter 40.0 mm;
Shaft- Max diameter 39.9mm ; Minimum diameter 39.85 mm. Assuming
the shaft and hole dimensions are normally distributed determine; [12]

i) the % of assemblies having clearance less than 0.15 mm ; and

ii) the % of assemblies having clearance greater than 0.22 mm

The areas under the standard normal distribution curve from zero to Z
are as follows;

 Z 1.0 1.1 1.2 1.3 1.4 1.6 1.8 2.0 2.2

Area .3413 .3643 .3849 .4032 .4192 .4452 .4641 .4772 .4861

 Z 2.3 2.4 2.5 2.6 2.8 3.0

Area .4893 .4918 .4938 .4953 .4974 .4987

OR

Q8) a) What do you understand by sampling distribution? [4]

b) A straight tensile bar of diameter 10±0.1 mm are made of plain carbon
steel 40C8 having tensile yield strength of 330 ± 30 N/mm2.The load on
the bars is 23.5 ±5kN.lf the diameters, strength and loads are normally
distributed, estimate the reliability of withstanding the load by the bars.
(Refer above table for areas under the standard normal distribution curve
from zero to Z) [12]

Q9) a) Explain various speed laws used in design of machine tool gear box. [6]

b) Explain with neat sketch compound ray diagram. [6]

c) How the nodal sum method is used for selecting optimum structure
diagram? [6]
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OR

Q10) A three stage twelve speed gear box is to be used in machine tool for spindle
speeds ranging between 25 rpm and 1500 rpm. The second stage of gear box
consist of three speed steps. If the gear box is driven by 3.7 kW,750 rpm
electric motor through the belt drive: [18]

i) Draw the ray diagram and prepare the gearing diagram

ii) Determine maximum torque acting on shaft

The standard pulley diameters are:

80, 90, 100, 112, 125, 140, 160, 180, 200,  224,250, 280, 290, 300, 310,
355, 375, 400, 450, 500mm

Q11) a) Describe with neat sketch any two types of tension take up systems
used for belt conveyors. [6]

b) A triple belt conveyor is required to transport 4 tons of iron ore per hour
at a conveyor speed of 3m/sec. If the mass density of iron ore is 2.5
tons/

3m

 Suggest; [10]

i) The maximum suitable inclination for the conveyor which can be
given

ii) Diameter of the drive pulley.

iii) Gear box reduction ratio if motor speed is 1440 rpm. Use following
data.

Belt inclination 16-20° 21-25° 26-30° 31-35°

‘

α

’

Flowability ‘K’ 2.5×10-4 2.35×10-4 2.20×10-4 2.05×10-4

factor

Material factor for plies for belt K1 = 2.0

Belt tension anr arc of contact factor : K2 = 80

OR

Q12) The following data refers to a belt conveyor for carrying bulk material. [16]
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• Capacity of conveyor - 250 metric tons/hr
• Belt speed 1.5 m/sec
• Width of the belt -1200mm
• Belt mass per unit length -18.6kg/m
• Mass of each carrying run idler -30.0kg
• Mass of each return run idler -25.0kg
• Pitch of carrying run idler - 1.0m
• Pitch of return run idler -2.0m
• Friction factor for idlers - 0.02
• Snub factor for snub pulley - 0.03
• Snub factor for drive and tail pulley - 0.06
• Drive and tail pulley diameters - 500mm
• Frictional resistance due to belt cleaner - (100 B)N

Where, B is in meters
• Angle of lap on drive pulley -200°
• Coefficient of friction between belt and drive pulley 0.4
• Drive efficiency -90%
• Motor speed - 1440 rpm

Assuming that the bulk material is carried over length of 300 meters and
neglecting resistance at the loading station.
i) Determine reduction ratio of gear box
ii) Power required to drive the belt conveyor.

M  M  MM  M  MM  M  MM  M  MM  M  M
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SECTION - I

Q1) a) Describe various characteristics used to specify Industrial Robot. [8]

b) Define and Explain: [8]

i) Stability

ii) Compliance

iii) Control resolution

iv) Spatial resolution.

OR

Q2) a) In a robot, a twisting joint wrist assembly can rotate through 12 full
revolution and is required to bare a resolution of 0.24°. Find out the
required bit storage capacity for achieving the resolution. [8]

b) How does the SCARA arm geometry differ from the vertical articulated
arm? [4]

c) Why is the SCARA arm more ideal for assembly applications? [4]

Q3) a) Discuss various types of grippers used in robotics. What  is the meaning
of the term end effector. [8]

b) Which sensor can be used along with the gripper to sense whether the
object is falling? Explain its working principle. [8]
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OR

Q4) a) Explain the design consideration of gripper selection. [8]

b) Compile a list of sensors that might be used in robotic systems. For
each sensor, give an application. [8]

Q5) a) Explain different types of controllers used in industrial robots. [8]

b) The second joint of the SCARA manipulator is required to move from

2α  = 30o to 180o in 5 seconds. Find the cubic polynomial to generate
smooth trajectory of the joint. What is the maximum velocity possible
for this trajectory? [10]

OR

Q6) a) Explain different types of actuators used in industrial robots. [10]

b) What do you understand by path planning for an industrial robot? Explain
linear path with parabolic blend. [8]

SECTION - II

Q7) a) {UVW} is obtained from {x y z} by rotation about 90° about Z axis
followed by rotation of 60° about U axis. Then {UVW} locates a point
p at U = 30, V = 40 W = 50 . Determine it’s coordinates with respect to
{xyz}. [10]

b) With the help of suitable illustration, explain the significance of singularity.
[8]

OR

Q8) a) Explain the D - H parameters used in robotics. How it differs from
ordinary method. [10]

b) Write short notes on [8]

i) Trajectory planning and its importance.

ii) Difference between forward & Inverse kinematics.

Q9) a) Explain different edge detection techniques used in machine vision system.
Explain its need. [8]

b) Write short note on “features of languages for recent robot systems.[8]

OR
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Q10) a) Write a short note on Image processing techniques. [8]

b) Explain the logic of motion interpolation. [8]

Q11) a) What are the advancements in Robotics? How it affects the industry and
mankind? [8]

b) Write short note on “Artificial Intelligence Techniques” used in robotics.
[8]

OR

Q12) a) Discuss the economical aspects of Robot. [8]

b) Write a short note on “need of simulation” and types of simulation used
in Robotics. [8]

M  M  MM  M  MM  M  MM  M  MM  M  M



SECTION - I

Q1) a) With neat diagram explain Multi compression transcritical cycle. [6]

b) A Freon 22 condensing units is specified to give 40 TR capacity for air-
conditioning under standard operating conditions of 60°C condensing
and 5oC evaporating temperature. What would be its capacity in TR for
food freezing for which the evaporator temperature is -35°C? Also obtain
the capacity of air- conditioner for condensing temperature of 40°C.[12]

Ts (°C) hf (kJ/kg) hg (kJ/kg) Sf (kj/kg) Sg (kj/kg) v (m3/kg)

-35 158.76 390.85 - 1.8140 0.1655

5 194.4 407.15 - 1.7645 0.04035

40 249.7 415.95 1.1666 1.6995 0.0151

60 276 416.49 1.2504 1.6721 0.0090

OR

Q2) a) Explain actual vapour compression cycle using p-h and T-s diagram.[10]

b) Explain ejector-expansion transcritical refrigeration cycle. [8]

Q.3) a) Discuss the various methods of capacity controls of reciprocating
compressor. [6]

b) Discuss the design procedure of shell and tube condenser [10]

Total No. of Questions : 12]

[Total No. of Pages : 4

[5059] - 46
B.E. (Mechanical)

ADVANCED AIR CONDITIONING AND  REFRIGERATION
(2008Pattern) (Elective - III)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Figures to the right indicate full marks.
2) Assume suitable data if necessary.

P1796

SEAT No. :

P.T.O.



[5059] - 46 2

OR

Q4) a) What is Pumped circulation system? Explain with neat schematic. [6]

b) Discuss the procedure for obtaining the length of capillary tube. [10]

Q5) a) Explain the construction working of pilot-operated solenoid valve [6]

b) Discuss the main characteristics of filter. [6]

c) Explain the followings;

i) Motor over current protection ii) adjustable speed drives [4]

OR

Q6) a) Draw & explain electric circuit for oil pressure failure control. [8]

b) List the pollutants & contaminants present in the air with source. [4]

c) Discuss the types of safety valves.  [4]

SECTION - II

Q7) a) Explain the purpose and scope of ECBC. [8]

b) Discuss the time lag and decrement method. [10]

OR

Q8) a) Draw and discuss modified ASHRAE comfort chart. [8]

b) Write a short note on:

i) “Choice of Supply Design Conditions” [6]

ii) Sol-air temperature [4]

Q9) a) Explain the design features of “Air-conditioning of Multiplexes” [8]

b) Draw and explain air-to-air heat pump circuit [8]

OR

Q10) a) What is Clean Room? Discuss the requirements of clean room. [6]

b) Discuss in brief ‘HVAC design criteria for hospital’. [6]

c) State applications of heat pump.  [4]



[5059] - 46 3

Q. 11)a) Draw circuit of Liquefaction process of helium. List the functions of its
components. [8]

b) Discuss various applications of cryogenics [8]

OR

Q.12)a) What is FOM? Discuss the analysis of Claude cycle with neat sketch.[8]

b) Discuss various properties of cryogenic fluids. [8]
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SECTION - I
Q1) a) How heat exchanger classified according to construction features? [6]

b) State advantages and limitations of plate heat exchanger. [4]
c) Explain heat exchanger design methodology. [6]

OR
Q2) a) Explain fluidised bed heat exchanger?  [5]

b) What are baffle plates how they classified? [5]
c) Explain methods to determine heat exchanger effectiveness. [6]

Q.3) a) Explain Shell and tube heat exchanger basic design procedure. [5]
b) Printed-Circuit Heat Exchangers? [3]
c) In shell and tube feed water heater, cold water at 15°C flowing at the rate

of 180kg/h is preheated to 90°C by flue gases from 150°C flowing at the
rate of 900 kg/h. The water flows inside the copper tubes (di= 25 mm,
do= 32 mm) having thermal conductivity kw= 381 W/mK. The heat transfer
coefficients on gas and water sides are 120 and 1200 W/m2K, respectively.
The fouling factor on gas and water sides is 0.002m2K/W. Determine the
flue gas outlet temperature, the overall heat transfer coefficient based on
the outside tube diameter, and the true mean temperature difference for
heat transfer. Consider specific heats Cp for flue gases and water as 1.05
and 4.19 J/gK respectively, and the total tube outside surface are as 5m2.
There are no fin inside or outside the tubes, and there is no fouling on
gas side. [8]
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OR

Q4) a) What is TEMA standards? [5]

b) Explain Shell and tube heat exchanger in detail. [5]

c) Explain Kern Method. [6]

Q5) a) Explain plate fin heat exchanger.  [8]

b) Air enters the core of finned-tube exchanger at l atm and 30°C. The air
flow at a rate of 1500kg/h perpendicular to the tube and exit with a mean
temperature of 100°C. The core is 0.5m long with a 0.25 m2 frontal area.
Calculate the total pressure drop between the air inlet and outlet and the
average heat transfer coefficient on the air side. [8]

OR

Q6) a) Explain tube fin heat exchanger. [8]

b) Air at 2 atm and 500K with a velocity of u∞=20m/s flows across a compact
heat exchanger matrix having the configuration (surface 11.32- 0737-S-R).
Calculate the heat transfer coefficient and the frictional pressure drop. The
length of the matrix is 0.8m.  [8]

SECTION - II

Q7) a) Explain horizontal shell type condensers with diagram. [8]

b) Which are the common heat exchanger types used in refrigeration and
air conditioning industry.  [8]

OR

Q8) a) Explain vertical tube side condensers with diagram. [8]

b) Explain

i) Water cooling evaporator [4]

ii) Air cooling evaporator [4]
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Q9) a) What is the principle of operation of cooling tower?  [6]

b) State and explain different cooling tower material. [6]

c) What is hyperbolic cooling tower? [6]

OR

Q10) a) Explain Psychometric Analysis of Air Passing through cooling tower[8]

b) ExplainCombined Flow Coil Evaporative Cooling Tower [4]

c) Factors to be considered for selecting cooling tower  [6]

Q. 11)a) What is liquid cooling? [6]

b) Why we need to cool electrical applications? [6]

c) Explain wick structure of heat pipe [6]

OR

Q.12)a) What is forced electronic cooling [6]

b) Explain ‘cooling personal computers” [6]

c) What is immersion cooling and explain in brief two closed loop System?
[6]
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SECTION - I
Unit I

Q1) a) Define Management, Information and system. Explain role of MIS in
manufacturing organization. [8]

b) What are the various types of Organizational structures? Explain MIS -
organization. [8]

OR
Q2) a) Define System. Explain various types of systems. [8]

b) Classify the following system (open or closed) - [8]
i) A chemist shop
ii) Security system at gate
iii) Milk distribution
iv) Mail delivery
v) ATM
vi) ERP
vii) Stock trading
viii) Hospital

Unit II

Q.3) a) What is decision? Discuss decision making in MIS. [6]
b) Explain waterfall model of SDLC with diagram. State its advantages and

disadvantages. [6]
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c) Draw a logical flow diagram of OPD system of hospital systems [4]
OR

Q4) a) Explain spiral model with a block diagram for SDLC. [8]

b) Write a short note on Behavioral decision making. [4]

c) What are the Building blocks of information system? [4]

Unit - III

Q5) a) Explain knowledge management systems architecture? [6]

b) Explain the concept of Decision support system (DSS). List types of
DSS [6]

c) Write a short note on DFD with example [6]

OR

Q6) a) Write a case study on Data warehouse and MIS in IT firm. [6]

b) Describe E-R diagrams [4]

c) Define GDSS & its components [8]

SECTION - II

Unit - IV

Q7) a) Explain software design. Explain the steps involved in software design.
[6]

b) What are the different levels of CMM? Explain any three. [8]

c) Explain OOSAD lifecycle methodology with a block diagram. [4]

OR

Q8) a) Justify the statement “There is the need of standardization in software
organization.” [4]

b) List with details steps involved in Software matrics design [6]

c) What are the types of software performance testing? [8]
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Unit - V

Q9) a) Mention advantages and disadvantages of White box testing over Black
box testing. [4]

b) Explain with neat sketch — Bath tub curve for software reliability [6]

c) Write a short note on  [6]

i) Inspection

ii) Software Error

iii) Repair

OR

Q10) a) State types of software maintenance, Explain any one in detail [6]

b) List types of White box testing. [4]

c) Write a short note on [6]

i) Faults,

ii) Availability

iii) Maintenance

Unit - VI

Q. 11)a) Explain the application of MIS in supply chain management with block
diagram and flow chart [8]

b) Explain the case study on 360o Feedback system. [8]

OR

Q.12)a) Explain the case study E-Enterprise management. [8]

b) Explain the application of MIS in financial management with block diagram
and flow chart. [8]
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SECTION - I

Q1) a) Define the terms. [6]

i) Failure rate

ii) Mean time to failure

iii) Reliability

iv) Mean time between failure

b) The data received after studying performance of 900 spark plugs is as
given below. Plot the hazard rate, failure density & reliability. Show the
relationship of these functions with time graphically. [10]

Operating 10 20 30 40 50 60 70 80 90 100

time (Hrs.)

No. of 350 200 120 70  40 35 28 22 18 17

Failures

OR

Q2) a) Give eight different applications of reliability and explain its importance
in each field. [8]

b) Explain different modes of failure in detail with the help of a diagram.[8]
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Q3) a) Explain the Weibull distribution and its use to find the reliability and
failure rate. [8]

b) Find the probability that bulb will last at least for 210 hrs if the life of
bulb is normally distributed with mean of 150 hrs and standard deviation
of 30 hrs. What is the reliability of bulb lasting for ar least 180 hrs if the
mean and standard deviation changes to 140 hrs and 25 hrs. [8]

OR

Q4) a) The life testing of 800 crankshafts is conducted and following observations
are made. 632 crank shafts survive 250 cycles of operations. 398 crank
shafts out of these. survive for 400 cycles of operation. Find

i) Probability that the crank shaft will survive for 250 as will as 400
cycles.

ii) Probaility of survival of crank shaft for 400 cycles when it has
already survived for 250 cycles of operation. [8]

b) Explain in detail.

i)  Stand by redundancy and its types

ii) Total probability theorem [8]

Q5) a) Write a note on

i) ARINC apportionment technique.

ii) Minimum effort method. [8]

b) A system consists of five subsystems whose details are as given in the
table below. The reliability of the system is required to be 0.92 for 20 hrs
time of continuous working. Find the allocated subsystem and a system
reliabilities. [10]

Subsystem No. of modules Importance foctor Operating time

1 12 1 20

2 16 0.92 15

3 78 0.98 18

4 54 1 20
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OR
Q6) a) Five components in series make a working system. The minimum desired

reliability of the system is 0.9 Find the reliability goal of individual
components in a system form the predicted values of reliability given in
the table below. [10]
Component 1 2 3 4 5
Predicted
Reliability 0.992 0.994 0993 0.995 0.97

b) What is long form of ‘AGREE’ ? State the assumptions made and explain
stepwise procedure of AGREE apportionment techique for allocating
reliabilities to subsystem for achieving system raliability. [8]

SECTION - II
Q7) a) Waht is the objective of carrying out maintenance of the system? Explain

the different types of maintenance with advantages and limitations of
each type. [8]

b) The following observations were recorded for the generator used for
power supply to the elevator. Find operational availability and inherent
availability , the failure rate and mean repair rate of the generator assuming
constant hazards for failure and repair.
Mean time between failures (MTBF): 720hrs.
Mean time to repairs (MTTR):35hrs
Mean waiting time for spares: 5 hrs.
Mean administrative and logistic time : 4 hrs. [8]

OR
Q8) a) Define and explain in brief.

i) Achieved Availability
ii) Maintainability
iii) Reliability
ii) System downtime [8]

b) An engine is to be designed for 5000 hrs of operating life and reliability
of 0.97. The availability of an engine during the same time period should
be 0.99. Find MTTR and MTBF asssuming constant hazard for failure
and repair. Give the meaning of MTTR and MTBF. [8]



[5059] - 49 4

Q9) a) Explain the use of Ishikawa diagram for failure representation and analysis
with the help of an example. [8]

b) The block diagram of the system and the reliabilities of its elements A to
E are as given in the figure. Construct Fault Tree Diagram & find out the
reliability of the system. If reliabilities of B and D are changed to 0.94.
What will be the new raliability of the system? Write the minimal cut stes.

[10]

OR

Q10) a) Explain the use of following.

i) Monte carlo evaluation

ii) Delphi method [8]

b) The fault tree diagram of the system is as shown below. Construct the
block diagram. [10]

Of the system and find the reliability of the system if the reliability of the
elements is as given R (A1) = 0.9, R (A2) = 0.85, R (B1) = 0.92, R(B2)=
0.87. Write the minimal cut and tie sets.

OR

Q11) a) The test results of ball beaings are as given below. Use the results to plot
the variation of reliability against time as per

i) Mean ranking

ii) Median ranking method. [8]
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Failure 1 2 3 4 5 6 7 8 9

number

MTTF 34 12 54 23 44 8 67 88 71

(hrs)

b) What is accelerated life testing? How is it different from highly accelerated
life testing? Give application of each. [8]

OR

Q12) a) Write short notes on

i) Human reliability

ii) Safety factor and safey margin. [8]

b) Find the failure probability of a stud made up of material having mean
strength of 285N/ mm2 and standard deviation of 44N/mm2 subjected to
mean stress of 210 N/mm2 and standard deviation of 60N/mm2 [8]

Z 1.55 1.56 1.57 1.58 1.59

φz 0.9394 0.9406 0.9418 0.9429 0.941
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SECTION - I

Q1) a) Discuss the role of mechanisation in Industrial Automation with respect
to production volume, manpower optimization in India. [10]

b) What do you understand by primary and secondary transducer? Explain
with suitable example. [6]

OR

Q2) a) Explain the static characteristics of measuring instrument. [8]

b) Explain PLC based Automation over conventional automation. [8]

Q3) a) Explain PLC with block Diagram. [8]

b) Explain role of  PLC in SCADA. [8]

OR

Q4) a) Develop a physical ladder for an automatic washing machine with front
loading system. Assume suitable washing sequence. [8]

b) Explain architecture of PLC. [8]
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Q5) a) Explain in detail FMS. [8]

b) Compare FMS and transfer line. [10]
OR

Q6) a) Explain Direct numerical control. [8]

b) Explain adoptive control system. [10]

SECTION - II

Q7) a) Explain the roll of common system components of SCADA. [8]

b) Explain timers and counters in PLC. [8]

OR

Q8) a) Explain ladder diagram of bottle filling plant. [8]

b) Explain HMI used in PLCs. [8]

Q9) a) Discuss advantages of Induction motor. [8]

b) Discuss in brief the stepper motor used in control element in automation.[8]

OR

Q10) a) Explain two applications of hydraulic circuits used in Industrial
automation. [10]

b) Explain automation in welding. [6]

Q11) a) Explain use of automation in material handling equipment. [8]

b) Explain automation in speed control system. [10]

OR

Q12) a) Write a note on Remote centre compliance. [8]

b) Explain automation in hydraulic press machine [10]
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[5059] - 54
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SECTION - I

Q1) a) Compare fluid power system with other systems. [6]

b) What are the criterias for selection of oils for a hydraulic system. [6]

c) Explain static and dynamic seals. [6]

OR

Q2) a) Explain sources of contamination in hydraulic system. How they can be
avoided? [6]

b) State type of filters and where they are located in hydraulic system. [6]

c) Explain the purpose & construction of a good connecting fitting with
neat sketch. [6]

Q3) a) What are the functions of reservoirs? Draw a neat sketch of standard
reservoir by showing all its features. [8]

b) Explain with sketch the operation of a balanced vane pump. [8]

Total No. of Questions : 12]

[Total No. of Pages : 2

[5059] - 56
B.E. (Mechanical) (SW) (Semester - II)

INDUSTRIAL HYDRAULICS & PNEUMATICS
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Answer three questions from section I and three questions from Section II.

2) Answer to the two sections should be written in separate 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, if necessary.

P1802
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[5059] - 56 2

OR
Q4) a) What are the various efficiencies of a pump? [4]

b) Compare positive displacement and nonpositive displacement pumps.[4]
c) Explain the working, advantages and disadvantages of a external gear

pump with a neat sketch. [8]

Q5) a) What is a pilot operated check valve? Draw its sketch and explain its
typical use. [8]

b) Sketch and explain a pressure compensation type of flow control valve.
[8]

OR
Q6) a) What are the centre positions used in DCV. Give advantages and

disadvantages of each. [8]
b) What is an accumulator ? Explain with a sketch a gas charged accumulator.

[8]
SECTION - II

Q7) a) What is “mounting of a cylinder”? Explain different types of mountings.
[8]

b) Draw & Explain “synchronization circuit”. [8]
OR

Q8) a) Explain with neat sketch  “Bleed off circuit”. [8]
b) Explain with neat sketch “Sequencing CKT”. [8]

Q9) a) Explain the differences between “hydraulic & pneumatic systems”.  [8]
b) Differentiate between pneumatic and electropneumatic systems. [8]

OR
Q10) a) Write a short note on “Airdryers” used in the pneumatic system. [8]

b) Enlist different applications of pneumatic systems for “Low cost
automation” . [8]

Q11) a) What is the manufacturer catalogue? How does the designer select
components through it? [9]

b) Write a short note on trouble shooting methods for “hydraulic systems”.
[9]

OR
Q12) a) What are the factors considered for designing of a “pneumatic system”.[9]

b) What are the factors considered for designing of “hydraulic system”.[9]
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[Total No. of Pages : 4

[5059] - 57
B.E. (Mechanical S/W) (Part - I) (Semester - I)
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SECTION - I

Q1) a) Explain with neat sketch the following layouts [10]

i) Transverse front mounted engine and front wheel drive

ii) Longitudinal front mounted engine and rear wheel drive

b) Explain with neat sketch the construction of a typical truck chassis frame
[6]

OR

Q2) a) Explain the following terms: [9]

i) Air resistance

ii) Rolling resistance

iii) Grade resistance

b) Compare the merits and demerits of the frameless construction with the
conventional frame construction. [7]

Total No. of Questions : 12]

[Total No. of Pages : 3

[5059] - 60
B.E. (Mechanical S/W) (Semester - I)

AUTOMOBILE ENGINEERING
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Answers to the two sections should be written in separete answer books.
2) Answer any three questions from each section.
3) Neat diagram must be drawn wherever necessary.
4) Figures to the right indicates full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.
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Q3) a) Explain with neat sketch the operation of centrifugal clutch [8]
b) Explain with neat sketch the operation of full floating rear axle [6]
c) Explain the need of universal joints in propeller shaft [4]

OR
Q4) a) Explain with neat sketch the working of epicyclic gear box [8]

b) Explain with neat sketch the operation of torque tube drive [6]
c) Describe the operation of non-slip or limited slip differential used in

automobile [4]

Q5) a) Explain with neat sketch: Castor, King pin inclination and Scrub radius[6]
b) Explain with neat sketch the working of power steering [6]
c) Write the advantages and disadvantages of independent suspension [4]

OR
Q6) a) Explain with neat sketch the working of disc brake [6]

b) Explain with neat sketch the working of shock absorber [6]
c) What are the requirements of automobile air conditioning system and

how they are achieved? [4]
SECTION - II

Q7) a) What do you understand by servicing of brake system? Prepare the
check point list for servicing of brake system. [8]

b) Describe the maintenance required for [8]
i) Tyres
ii) Steering system

OR
Q8) a) Classify various systems of engine lubrication. Draw flow diagram of oil

showing various parts in a pressure feed system. [8]
b) Write the difference between following: [8]

i) Servicing and repairing
ii) Periodic maintenance and breakdown maintenance
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Q9) a) Describe with neat sketch construction of vehicle structure and explain
how it is made safety for crash worthiness. [8]

b) What is the role of automobile Head lamp? Explain construction and
working of Head lamp. [8]

OR

Q10) Write short note on any Four: [16]

i) Ergonomics in automobile safety

ii) Active and passive safety

iii) Automobile seat

iv) Head restraint

v) Safety glass

Q11) a) List the various types of sensors used in electronic control system of
vehicle. Explain any two sensors used in induction system. [10]

b) Explain with neat sketch construction and working of electronic anti-
lock braking system used in automobile. [8]

OR

Q12) Write short note on any Three: [18]

i) Microprocessor application in automobiles

ii) Components for engine management system

iii) Digital engine control system

iv) Digital cruise control

M  M  MM  M  MM  M  MM  M  MM  M  M



SECTION - I

Q1) a) Distinguish between slack, surplus and Artificial variable. [6]

b) A firm manufactures three products S1, S2 and S3 on which the profits
earned are Rs.2, Rs. 5 and Rs. 4 respectively. Each product need two
types of raw materials R1 and R2 which the firm can  purchase up to a
maximum of 500 and 400 units respectively. Design production plan so
as to maximize the profit. [12]

Raw Material Consumption of raw materials per unit product

S1 S2 S3

R1 0.5 1 1

R2 2 0.5 0.5

OR

Q2) a) Define terms of linear programming: Basic solution, feasible solution
and artificial variables. [6]

b) Solve LPP by suitable method [12]

Total No. of Questions : 12]

[Total No. of Pages : 5
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Maximize:
Z = X1 - 3X2 + X3

Subject to:
3X1 - X2 + 2X3 ≤ 7
-2X1 - 4X2 < 12
-4X1 + 3X2 + 8 X3 <10

Where : X1 , X2 , X3 < 0

Q3) a) Explain with a suitable example ‘Degeneracy in Tranportation problem’[6]
b) Solve the following Transportation problem involving three sources and

three destinations. The cell entries represent the cost of transportation
per unit. Obtain the initial solution by VAM method and  find optimal
solution by MODI method. [10]

I II III IV V VI Available
1 2 1 3 3 2 5 50
2 3 2 2 4 3 4 40
3 3 5 4 2 4 1 60
4 4 2 2 1 2 2 30

Required 30 50 20 40 30 10 180
OR

Q4) a) How is it solved Assignment problem by Hungarian Method. [6]
b) Five jobs are to be assigned to 5 Machines to minimize the total time

required  to process the jobs on machines. The time is in hours for
processing each job on each machine is given in the following matrix
.Make assignment of jobs to machines so that total assignment cost
should be reduced. [10]

Machines
A B C D E

1 2 4 3 5 4
2 7 4 6 8 4

Jobs 3 2 9 8 10 4
4 8 6 12 7 4
5 2 8 5 8 8
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Q5) a) Explain payback period method. [6]
b) We have five jobs each of which must go through A, B and C. Processing

times (in hours) are given in the following table; [10]
Machine JOBS
s 1 2 3 4 5 6 7

A 3 8 7 4 9 8 7
B 4 3 2 5 1 4 3
C 6 7 5 11 5 6 12

Determine the optimal sequence of jobs that minimizes the total elapsed
time. Also find  the  idle time for machines A, B and C.

OR
Q6) a) What is dynamic programming? Explain detailed procedures to solve

problems of dynamic programming. [6]
b) A company requires 16000 units of raw material costing Rs. 2 per unit.

The cost of placing an order is Rs. 45 and carrying costs are 10 % per
year per unit of average inventory. Determine. [10]
i) The economic order quantity.
ii) Cycle time.
iii) Total variable cost of managing the inventory.

SECTION - II
Q7) a) What are the situations which make replacement of items necessary? [6]

b) A company has option of buying one of two computers: ABC and
XYZ. ABC costs Rs. 5 lakh and its running and maintenance costs are
Rs. 60,000 for each of first five years increasing by Rs. 20,000 in sixth
and every subsequent year. XYZ has the same capacity as that of ABC
but costs only 2.5 lakh. However its maintenance and running costs are
1,20,000 for first five years and increases by Rs. 20,000 per year thereafter.
If the money is worth 10 percent per year, which computer should be
purchased? What are the optimal replacement periods for each computer?
Assume that there is no salvage value for either of computers. [12]

OR
Q8) a) Explain how the theory of replacement is used in the following situations

i) Replacement of items whose maintenance cost varies with time.
ii) Replacement of item that completely fail. [6]

b) Obtain the optimal strategies for both persons and the value of game for
two person zero sum game whose pay off matrix is as follows ( Use
graphical Method) [12]
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Player B
Player A B1 B2

A1 1 -3
A2 3 5
A3 -1 6
A4 4 1
A5 2 2
A6 -5 0

Q9) a) Discuss dynamic programming with suitable examples. Write step by
step procedure to solve a general problem by dynamic programming
approach. [6]

b) A road transport company has one reservation clerk on duty at a time.
He handles the information of bus schedules and makes reservations.
Customers arrive at the rate of 8 per hour and the clerk can arrange,
service 12 customers per hour After stating your assumptions answer
the following

(i) What is the average number of customers waiting for the service?

(ii) What is the average time a customer has to wait before being served?

The manager is contemplating to install a computer system for handling
information and reservations. This is expected to reduce the service time
from 5 minutes to 3 minutes. The additional cost of having new system
is Rs. 50 /day. If the cost of goodwill of having to wait is estimated to be
12 paisa per minute spent waiting, before being served. should company
install the computer system. Assume an 8 hour working day. [10]

OR

Q10) a) What is the need of simulation? How can you use simulation to solve
industrial problems? Discuss with example. [6]

b) A warehouse has only one loading dock manned by three person crew.
Trucks arrive at the loading doc at average rate of 4 trucks per hour and
the arrival rate is Poisson distributed. The loading of the trucks takes 10
minute in average and can be assumed to be exponentially distributed.
The operating cost of the truck is Rs. 20 per hour and the members of
the loading crew are paid Rs. 6 each per hour. What you advise the truck
owner to add another crew of three persons? [10]
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Q11) a) Explain the rules devised by Fulkerson. [4]
b) An insurance company has decided to modernize and refit one of its

branch offices. Some of the existing office elements will be disposed of
but remaining will be returned to the branch after the completion of
renovation work. Tenders are invited from a number of selected
contractors. The contractors would be responsible for all the activities
in connection with the renovation work expecting the prior removal of
the old equipment and subsequent replacement. The major element of
project work has been identified along with its durations and immediately
preceding elements. [12]

i) Draw the network showing interrelationship between activities of
project

ii) Calculate minimum time required for project completion.
iii) Locate the critical path.

OR

Q12) Construct a PERT network from the following information.

a) Construct the network and find critical path
b) Assume that the schedule allows 50 days to complete the project, calculate

the probability of completion by the scheduled date
c) Contractor wants scheuled completion date that will give him 98% chance

of completing the project, how many days should be allowed in his
schedule. [16]
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SECTION - I

Q1) Solve any three from (a), (b), (c) & (d)

a) Discuss various socio-economic issues associated with robotisation [6]
b) Explain the terms [6]

i) stability
ii) control resolution

c) Sketch & explain the working of cylindrical robot. State it’s applications
[6]

d) Explain with neat sketch the work volume [6]
i) For a spherical robot
ii) For a Cartesian robot

Q2) a) Explain with neat sketch any two types of Mechanical grippers [8]
b) Discuss various functions performed by sensors in robots [8]

OR
Q3) a) What are different considerations in design/selection of grippers? [8]

b) Explain with neat sketch  [8]
i) A rotary position sensor
ii) A force sensor

Total No. of Questions : 10]

[Total No. of Pages : 3

[5059] - 62
B.E. (Mechanical S/W)

ROBOTICS (Elective - III)
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Q 1 & Q 6 are compulsory.
2) Solve three questions from each section.
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Q4) a) Explain with neat sketch the working of stepper motor. State it’s
advantages [8]

b) Explain different steps involved in trajectory planning [8]

OR

Q5) a) State limitations of Pneumatic & Hydraulic actuators used in robots [6]

b) Explain briefly with the help of basic equation [10]

i) Proportional Control

ii) Integral Control

State the characteristics of the processes where they can be used

SECTION - II

NOTE: (Solve any 3 out of(a), (b), (c), (d), & (e) of Q.No6)

Q6) a) Explain six degrees of freedom associated with arm, body and wrist of
the robot. [6]

b) Explain the following terms (Any 2) [6]

i) Fixed Angle Representation

ii) Euler Angle Representation

iii) Composite Homogeneous Transformation Matrix

c) Define the term ‘Workspace’. Explain the categories of workspace with
reference to a planar 2R manipulator. [6]

d) Explain ‘Denavit-Hartenberg parameters’ with suitable example. [6]

e) State the properties of Generalized Composite Rotation Matrix. [6]

An object tracking system identifies a flying object at (800 m, 500 m,
1500 m) in it’s current co-ordinate system, which is oriented by

i. 30° of rotation about the X-axis,

ii. 25° of rotation about the Y-axis. & finally

iii. -35° of rotation about the Z-axis of the Universal co-ordinate
System. Map the object in the Universal co-ordinate system.
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Q7) a) What are the functions of ‘Machine Vision System’? Draw a block
diagram showing typical vision system. [6]

b) Explain various imaging devices and image processing techniques used
in a robot. [10]

OR

Q8) a) What is a robot vision system? How can vision systems be classified?
Explain the categories. [10]

b) Explain the need of a vision in a robotic system.  [6]

Q9) a) Enlist various robot programming languages and discuss the elements of
Robot Programming language. [8]

b) Describe various search techniques used with respect to Artificial
Intelligence in robots. [8]

OR

Q10) a) Explain the importance of Artificial Intelligence in the context of Robotics.
[4]

b) State various modes of robot programming. Explain interpolation
schemes. [6]

c) Write short notes on (Any 2) [6]

i) WAIT, DELAY & SIGNAL commands

ii) Motion commands

iii) Subroutines

M  M  MM  M  MM  M  MM  M  MM  M  M



SECTION - I

Q1) a) State the objectives and importance of cost accounting. [8]
b) Differentiate between financial accounting & cost accounting. [8]

OR
Q2) a) Calculate the prime cost, factory cost, cost of production cost of sales

and profit  from the following particulars: [8]

Total No. of Questions : 12]

[Total No. of Pages : 5

[5059] - 63
B.E. (Mechanical Sandwich)

COSTING AND COST CONTROL
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Answer any three questions from each sections.

2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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b) State the explain limitations of financial accounting [8]

Q3) a) Explain the different methods of costing used in  manufacturing industries
[8]

b) Explain the detail various parameters used for classification of costs [8]
OR

Q4) a) What do you understand by direct expenses? What are the
characteristics? [4]

b) Are direct expenses more important than indirect expenses?  Explain.[4]
c) Define and explain in details the following with suitable  examples

Manufacturing overheads
Indirect labour cost
Sales and distribution overhead [8]

Q5) a) In a factory working six days in a week and eight hours each day, a
worker is aid at the rate of Rs. 100 per day basic plus D.A. @ 120% of
basic. He is allowed to take 30 minutes off during his hours shift for
meals-break and a 10 minutes recess for rest. During a week, his card
showed that his time was chargeable to
Job X 15 hrs.
Job Y 12 hrs.
Job Z 13 hrs.
The time not booked was wasted while waiting for a job. In Cost
Accounting, how would you allocate the wages of the workers for the
week? [8]

b) State the method of allocation of administration overhead to cost centers
or products. [10]

OR
Q6) A company has three production departments (Ml, M2 and Al) and three

service department, one of which Engineering services department, servicing
the Ml and M2 only. The relevant information is as follows: [18]
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The annual budgeted overhead cost for the year are

Depreciation on Machinery (Rs) 39,600
Insurance of Machinery (Rs.) 7,20,019
Insurance of Building (Rs.) 3,240
(Total building insurance cost for M1 is one third of annual premium)
Power (Rs.) 6,480
Light (Rs.) 5,400
Rent (Rs.) 12,675
(The general service deptt. Is located in a building owned by the
company).
It is valued at Rs. 6,000 and is charged into cost at notional value of 8%
per annum. This cost is additional to the rent shown above) The value of
issues of materials to the production departments are in the same
proportion as shown above for the consumable supplies.
The following data are also available:

SECTION - II
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a) Prepare a overhead analysis sheet, showing the bases of
apportionment of overhead to departments.

b) Allocate service department overhead to production department
ignoring the apportionment of service department coast among
service departments.

c) Calculate suitable overhead absorption rate for the productions.
d) Calculate the overheads to be absorbed by two products, X andY.

SECTION II
Q7) a) A cock manufacturing company produces the following products by

using 5,000 tonnes of coal @ Rs. 15 Per tone into a common process.
Coke 3,500
Tar 1,200 tonnes
Sulphate of ammonia 52 tonnes
Benzol 48 tonnes
Apportion the joint cost amongst the products on the basis of the physical
unit method. [8]

b) Find out the cost of joint products A and B using contribution margin
method from the following data:
Sales
Product A:l00kg @ Rs.60 per kg
Product B:l20kg @ Rs. 30 per kg
Joint costs
Marginal cost Rs. 4,400
Fixed cost Rs. 3,900 [8]

OR
Q8) a) Discuss the distinguishing features of process cost system. [8]

b) What are the methods of apportioning joint costs? Explain  any one in
brief. [8]

Q9) a) A manufacturing company incurs fixed costs of Rs.  3,00,000 per annum.
It is a single product company with annual sales budgeted to be 70,000
units at a sales price of Rs. 300 per unit. Variable costs are Rs. 285 per
unit. Draw a point volume graph. and use it do determine the breakeven
point. [8]

b) State the limitations of breakeven analysis [8]
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OR
Q10) a) Explain the concept of contribution and contribution to sales ratio in

marginal costing. [8]
b) Difference between adsorption costing and marginal costing. [8]

Q11) a) State the basis of standard costing [9]
b) State the need for standard costs [9]

OR

Q12) Write a short note (Any two) [18]
a) Controllable and uncontrollable variances
b) Techniques of marginal costing
c) Types of standards in standard costing

M  M  MM  M  MM  M  MM  M  MM  M  M
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Total No. of Questions : 12]

[Total No. of Pages : 3

[5059]-7
B.E.  (Civil)

ARCHITECTURE AND TOWN PLANNING
(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6 from Sec. I and Q7 or Q8, Q9 or Q10,
Q11 or Q12 from Sec. II.

2) Assume suitable data if necessary.
3) Use separate answer sheets for Section one and two.

P1775

SECTION - I
Q1) A) What is the difference between the vision for the development by a town

planner and an architect? [9]
B) Write a short note on different garden styles. [8]

OR
Q2) A) Explain in detail the elements of design and mention the effectivity of

these on architectural composition giving suitable examples. [9]
B) How and why water body conservation & creation is responsible for the

development of an area? Explain with a suitable example. [8]

Q3) A) Explain the significance of the prevailing byelaws for enriching the spaces
and hence to arrive at a beautiful “Built Environment”, within a town.[9]

B) Explain the differences between URBAN DESIGN & URBAN
RENEWAL. [8]

OR
Q4) A) What is the necessity of the concept “Built Environment”, in relation

with development of megacities. [8]
B) Enlist the parameters on which Quality of Life is based and establish the

relation of the same with Urban Renewal proposal. [9]

P.T.O.

SEAT No. :
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Q5) A) Write a short note on : Advantages and usage of sustainable materials. [8]

B) Enlist and elaborate aspects contributing for designating a building as a
“Green Building”? [8]

OR

Q6) A) Enlist different sustainable technologies and explain the advantages and
usage of the same. [8]

B) Write a short note on any one “Green build case study.” [8]

SECTION - II

Q7) A) Explain about the contribution of any three town planners for deciding
different levels of development. [9]

B) Write short notes on : town planning scheme and garden city with
appropriate examples. [8]

OR

Q8) A) Explain various theories of developments with the help of suitable sketch.
[9]

B) Explain the concept new towns ; by giving suitable example. [8]

Q9) A) Explain various levels of Planning and elaborate the common thread
between them as regards execution is concerned. [9]

B) Explain various junctions in road network and elaborate importance of
traffic management. [8]

OR

Q10)A) Elaborate the types of surveys and the importance of the same while
finalizing DP Proposal when you are working as a planner. [9]

B) Explain various urban road objectives and importance of traffic
management. [8]



[5059]-7 3

Q11)A) Write a short note on: SEZ, giving its status in our country. [8]
B) Elaborate applicability of modern tools for:

a) Land Use Analysis

b) Traffic management [8]

OR

Q12)A) Write short notes on [8]

a) LA Act

b) MHADA.

B) Elaborate applicability of modern tools for [8]

a) disaster management

b) traffic regulation.



SECTION - I

Q1) a) Explain Vapor and gas as a refrigerant in reverse Carnot cycle. [8]

b) Explain Reversed Carnot cycle with neat sketch. [8]

OR

Q2) a) Explain Bell Coleman cycle with neat sketch. [8]

b) A refrigeration machine using R-12 as refrigerant operates between the
pressures 2.5 bar & 9 bar. The compression is an isentropic and there is
no undercooling in the condenser. The vapor is in dry saturation condition
at the beginning of the compression. Estimate the theoretical coefficient
of performance. If the actual coefficient of performance is 0.65 of
theoretical value. Calculate the net cooling produced per hour. The
refrigerant flow is 5 kg per min. properties of refrigerant are: [8]

Pressure (bar) Temp. °C Enthalpy (kj/kg) Entropy of saturated

Liquid Vapor vapor, (kj/kgK)

9 36 70.55 201.8 0.6836

2.5 -7 29.62 184.5 0.70001

Total No. of Questions : 12]

[Total No. of Pages : 4

[5059] - 71
B.E. (Automobile) (Semester - I)

AUTOMOTIVE REFRIGERATION AND AIR CONDITIONING
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Figures to the right side indicate full marks.
2) Use of steam tables, slide rule, electronic calculator, and psychromertic chart

is allowed.
3) Assume suitable data if necessary.
4) Solve 6 questions 1 or 2, 3 or 4, 5 or 6,7 or 8,9 or 10 & 11 or 12.

P1809

SEAT No. :

P.T.O.



[5059] - 71 2

Q3) a) Explain the types of refrigerants explain in detail primary & secondary[9]
b) Describe Accumulators, receiver driers used in refrigerating system. [9]

OR
Q4) a) Explain the refrigerant charge capacity determination with neat sketch.[9]

b) State and explain the different types of condensers used in refrigeration
system. [9]

Q5) a) Describe the different air distribution modes in car with neat sketch, [8]
b) Write short note on comfort condition in the car A/C system. [8]

OR
Q6) a) Explain the Vehicle operation modes & Cool-down performance. [8]

b) Write a short note on (ANY TWO) [8]
i) A/C ducts
ii)  Air filter
iii) Blower fans

SECTION - II
Q7) a) Discuss the any two psychrometric processes with the help of hand

drawn psychrometric chart. [8]
i) Sensible cooling & sensible heating
ii) Evaporative cooling
iii) Adiabatic chemical dehumidification
iv) Adiabatic mixing of two air stream for fog formation

b) Air at 10°c DBT & 90% RH is to be heated & humidified to 35°c DBT
& 22.5°c WBT. The air is preheated sensibly before passing to the air
washer in which water is recirculated. The RH of air coming out of the
air washer is 90%.this air is again reheated sensibly to obtain the final
desired condition. [8]
Find:
i) The temp. to which air should preheated.
ii) The total heating required
iii) The make-up water required in the air washer
iv) The humidifying efficiency of the air washer.
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OR

Q8) a) Explain the following psychrometric relation [8]
i) Humidity ratio
ii) Relative humidity
iii) Degree of saturation
iv) Daltons law of partial pressure

b) For a sample of air having 28°c DBT and relative humidity 40% at
barometric pressure of 760 mm of Hg, Calculate: [8]
i) Vapour pressure of air
ii) Humidity Ratio
iii) Vapour density or absolute humidity
iv) Enthalpy
Verify your result by psychrometric chart.

Q9) a) Define following with neat sketch: [9]
i) OASH
ii) ERSHF
iii) GSHF

b) The following data refer to summer air conditioning of building: [9]
Outside design conditions =43°c DBT, 27°c WBT
Inside design condition=25°c DBT,50% RH
Room sensible heat gain=84000 kJ/h
Room Latent heat gain=21000 kJ/h
By pass factor of the cooling coil used=0.2
The return air from the room is mixed with outside air before entry to
cooling coil in the ratio of 4:1 by mass. Determine
i) Apparatus Dew Point of cooling coil
ii) Condition of the air entering & exit for cooling coil
iii) Fresh air mass flow rate
iv) Refrigerant load on cooling coil
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OR

Q10) a) Explain the effect of air conditioning load on engine performance. [9]

b) Explain the air conditioning electrical and electronic control with sketch.[9]

Q11) a) Explain Any 2 from the following [8]

i) Initial vehicle inspection

ii) Temperature measurement

iii) Retrofitting

iv) Odour removal

b) Write a short note on refrigerant recovery, recycle and charging [8]

OR

Q12)  a) Explain the refrigerant oil giving at least 2 examples of oil. [8]

b) Explain various detection test. [8]

M  M  MM  M  MM  M  MM  M  MM  M  M
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[5059]-72
B.E.  (Automobile Engg.)

MACHINE & VEHICLE DYNAMICS
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

P1810

SECTION - I

Q1) a) A three cylinder radial engine driven by common crank has the cylinders
spaced at 120°. The stroke is 125mm, length of connecting rod 225mm
& the mass of reciprocating parts per cylinder 2kg. Calculate primary &
secondary forces at crank shaft speed of 1200rpm. [10]

b) Explain the effect of partial balancing of single cylinder engine. [6]

OR

Q2) a) A shaft carries four masses A, B, C, D which are placed parallel
perpendicular planes to longitudinal axis. The unbalanced masses at plane
B & C are 3.6 kg, 2.5kg respectively & both are assumed to be
concentrated at a radius of 25mm while the masses in planes A & d are
both at radius of 40 mm. The angle between the planes B & C is 100° &
that betn., B & A is 190°, both angles being measured in counter clockwise
direction from plane B, the planes containing A & B are 250mm apart &
these containing B & C are 500mm. If the shaft is to be completely
balanced determine [12]

i) Masses at the planes A & D.

ii) The distance betn., the plane C & D.

iii) The angular position of mass D

b) What is static & dynamic Balancing. [4]

P.T.O.
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Q3) a) The measurement of mechanical vibrating system show that it has a mass
of 8kg on that spring can be combined to give on equivalent spring
stiffness of 5.4 N/mm. If the vibrating system has a dash pat attached
which has damping coefficient of N-S/m. [8]
Determine :
i) Critical damping coefficient
ii) Damping  factor
iii) Logarithmic decrement
iv) Ratio of two consecutive amplitude.

b) Define the following with examples. [8]
i) Degree of freedom
ii) Phase angle
iii) Time period
iv) Resonance

OR
Q4) Derive the equation for damped free vibration for under damped, over damped

& critically damped system to find out root of governing equation of vibration.
[16]

Q5) Solve any two : [2 × 9 = 18]
a) Derive expression of force transmissibility & impact of resonance on it.
b) Write a note on vibration Isolation.
c) Find out generalize equation of motion & phase angle by analytical method

for single degree damped forced vibration having harmonic excitation
force on the system.

SECTION - II
Q6) a) Explain in brief about ground effect in racing vehicles. [8]

b) Write a short note on aerodynamic lift & its control parameters. [8]
OR

Q7) a) Explain braking performance characteristics of vehicle in brief. [8]
b) Write a short note on vehicle forces & moments. [8]
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Q8) a) Draw & explain mathematical model for ride. [8]
b) Differentiate active & semiactive suspension. [8]

OR
Q9) a) Write a note on under steer, oversteer & neutral steer. [8]

b) Enlist vibration excitation sources responsible for vehicle ride. [8]

Q10 Write a note on any three from following : [3 × 6 = 18]
a) Ackerman steering mechanism.
b) Lateral acceleration gain
c) Characteristic speed
d) Handling characteristics of vehicle (any 2)
e) Yaw velocity response.

M  M  MM  M  MM  M  MM  M  MM  M  M



SECTION - I

Q1) a) Explain the aesthetic and ergonomics considerations in design. [8]
b) A hollow shaft is required to transmit 600 KW at 110 rpm, the maximum

torque being 20% greater than the mean. The shear stress is not to exceed
63 MPa and twist in a length of 3 meters not to exceed 1.4 degrees. Find
the external diameter of the shaft, if the internal diameter to external
diameter is 3/8. Take modulus of rigidity as 84 GPa. [10]

OR
Q2) a) Explain about mechanical reliability. [6]

b) Explain the role of natural tolerances in design. [6]
c) Explain optimization techniques in design. [6]

Q3) a) What causes the clutch to slip? [4]
b) What are the design requirements of a clutch? [4]
c) A single dry plate clutch is to be designed to transmit 10 HP at 900 rpm.

Find [8]
i) Diameter of the shaft
ii) Mean radius and face width of the friction lining assuming the ratio

of the mean radius to the face width as 4

Total No. of Questions : 12]

[Total No. of Pages : 3

[5059] - 73
B.E. (Automobile Engineering) (Semester - I)

AUTOMOTIVE SYSTEM DESIGN
(2008 Pattern)

Time :3 Hours] [Max. Marks :100

Instructions to the candidates:-
1) Answer any three questions from each section.
2) Answers to the two sections should 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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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iii) Outer and inner radii of the clutch plate

iv) Axial force required to engage the clutch

OR

Q4) a) Why multi-plate clutch is preferred in two wheelers? [4]

b) Why is centrifugal clutch more suitable for heavy duty application? [4]

c) A centrifugal clutch is to be designed to transmit 20 HP at 900 rpm. The
shoes are four in numbers. The speed at which the engagement begins is
¾th of the running speed. The inside radius of the pulley rim is 15 cm.
The shoes are lined with Ferrodo for which the coefficient of friction
may be taken as 0.25. Determine weight of the shoes and size of the
shoes. [8]

Q5) a) What is the purpose of gearing system in a vehicle? [4]

b) A four speed gear box is to have the ratios of 1, 1.5, 2.48 and 3.93. The
center distance between the lay shaft and the main shaft is 73.12 mm and
the smallest pinion is to have at least 12 teeth with a diametral pitch of
3.25 mm. Find the number of teeth of the various wheels and exact gear
ratios. [12]

OR

Q6) a) Explain the selection of bearing in gearboxes. [6]

b) The maximum gear ratio of an engine 75 mm bore and 100 mm stroke is
4. The pitch diameter of the constantly meshing gear is 75% of the piston
stroke. If the module is 4.25 mm, calculate the size and number of teeth
of gears for a three speed gear box. Calculate the face width of the
constantly meshing gear using the modified Lewis formula. The engine
torque is 910 kgf-cm, value of constant in the Lewis formula is 0.7 and
the allowable stress is 900 kgf/cm2. [10]

SECTION - II

Q7) a) State and explain the types of live axle. [6]

b) A hollow propeller shaft of a car with outside diameter 75 mm transmits
22.5 KW at 1500 rpm to the wheels which are 90 cm in the diameter. If
the allowable shear stress is 60 Mpa, find the cross-section of shafts.
Take gear box reduction as 5. [10]



[5059] - 73 3

OR
Q8) a) Explain the general design procedure of front axle. [10]

b) A car has one of its rear wheels jacked up of the ground. With top gear
engaged, the engine is turned by hand and it is found to make 11 turns
while the jacked up wheel turns 4 times. With first gear engaged, 19 turns
of the engine correspond to 2 turns of the road wheel. Assuming direct
drive through the gear box in top drive, calculate the rear axle ratio and
the first gear ratio of the gear box. [6]

Q9) a) Explain braking of a vehicle on a curved path. [6]
b) What are the components of hydraulic braking system? Explain their

functions. [10]
OR

Q10) a) What happens if coefficient of friction in the brake lining material becomes
extremely high? [6]

b) Calculate the mean lining pressure and heat generated during braking
operation. [10]

Q11) a) Explain the following.
i) Over-steer
ii) Stiff steering [8]

b) A vehicle spring of semi elliptical type has leaves of 75 mm width and 10
mm thickness and effective length 900 mm. If the stress is not to exceed
220725000Pa when the spring is loaded to 4905N, estimate the required
number of leaves and the deflection under this condition. If the spring is
just flat under load, what is the initial radius? Take E=196.2×109Pa.[10]

OR
Q12) a) Explain any one steering gear mechanism. [6]

b) Explain the design considerations of steering system. [6]
c) How are steering gear ratio and number of turns determined? [6]

M  M  MM  M  MM  M  MM  M  MM  M  M
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Unit - I
Q1) a) Solve by Simplex method: [10]

Maximize Z = 4x1 + 10x2

Subject to 2x1 + x2 < 50
2x1 + 5x2 < 100
2x1 + 3x2 < 90
x1 + x2 > 0

b) A person requires 10, 12 and 12 units of chemicals A, B and C
respectively for his garden. A liquid product contains 5, 2 and 1 units of
A, B and C respectively per jar. A dry product contains 1, 2 and 4 units
of A, B and C per carton. If the liquid product sells for I 3 per jar and
the dry product sells for I 2 per carton. How many of each should he
purchase in order to minimize the cost and meet the requirement? (Only
formulate LPP. Do not solve it) [7]

Q2) a) Solve by Dual Simplex method : [10]
Minimize : Z = 20 x1+ 16x2

 x1 + x2  >12
 2x1 + x2 > 17

x1 > 2.5
x2 > 6

x1 , x2 > 0

P.T.O

Total No. of Questions : 12]

[Total No. of Pages : 5

[5059] - 93

B.E. (Prod. Eng.)
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b) Discuss any one : [7]
i) Zero-One Programming
ii) Sensitivity Analysis

UNIT - II
Q3) a) Discuss Reduced Matrix method of assignment model. [6]

b) A company has three factories F1 F2, and F3 and goods are supplied to
4 different cities Dl, D2, D3 and D4. The table shows per unit cost of
transportation. The Supply capacities and demand are as shown in the
table. Find the optimal solution. [10]

     Consumption centers

Factories Dl D2 D3 D4 Capacity

Fl 13 25 12 21 18

F2 18 23 14 9 27

F3 23 15 12 16 21

Demand 14 12 23 17

Q4) a) Four operators are to be assigned one job each. The matrix represents
the cost for assignments for five jobs. Find the optimal assignments.
Which job is unassigned? [10]

           Jobs

Operators I II III IV V

A 4 6 10 5 6

B 7 4 - 5 4

C - 6 9 6 2

D 9 3 7 2 3

b) Discuss: u-v method. [6]
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UNIT - III
Q5) a) What is Goal programming? Distinguish it from linear programming. [6]

b) A distance network consists of 11 nodes which are distributed as shown
in following table. A person wants to go from city 1 to city 11. Find the
shortest path by DYNAMIC Programming. [11]

Arc Distance Arc Distance Arc Distance Arc Distance
1-2 8 3-6 8 6-9 3 9-11 5
1-3 7 3-7 4 6-10 5 10-11 8
1-4 4 4-7 6 7-9 5
1-5 2 5-7 8 7-10 1
2-6 4 5-8 1 8-10 5

Q6) a) Discuss Geometric programming and its applications [6]
b) Discuss branch and bound technique of Integer programming [6]
c) Discuss state and stage as used in Dynamic programming. What is

recursive function? [5]
UNIT - IV

Q7) a) The fleet owner finds from his past record, that the maintenance cost per
year of an auto whose purchase price is I 60,000 is gven below: Consider
cost of money as 10% per year. [10]
Year 1 2 3 4 5 6 7 8
Maintenance 1000 1200 1400 1800 2300 2800 3400 4000
What is the optimum replacement plan?

b) Discuss Minimax and Maximin rule with saddle point. [6]

Q8) a) Discuss individual and group replacement policies. [6]
b) Solve the game: [10]

Player B
Strategies b1 b2 b3

Player A a1 -6 10 11
a2 -1 -2 -3
a3 -1 -2 -4
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UNIT - V
Q9) a) Arrival rate of the customers at the banking counter follows Poisson

distribution with mean 15 per hour. The service rate of the counter also
follows Poisson distribution with mean of 25 per hour. Find: [10]
i) Probability of having zero customers in the system
ii) Probability of having 3 customers in the system
iii) Probability that customer have to spend 30 minutes in bank
iv) Mean customers in queue
v) Average waiting time in queue

b) Discuss: Inventory costs [6]
OR

Q10)a) An automobile factory manufactures a particular type of gear within the
factory. This gear is used in the final assembly. The particulars of the
gear are:
Demand rate 12000 units/day
Production rate 20000 units/day
set up cost 1000 I/set-up
carrying cost 10 I per unit per year
Working days 300 per year
Find Economic Production Quantity, time between two setups, production
period, annual holding cost, annual set up cost and annual total cost[10]

b) Discuss minimum cost service rate [6]
UNIT - VI

Q11)a) Network IP table is given below. [14]
Act A B C D E F G H I J K L M N
IP - - - B A A B C,D C,D E F,G,H F,G,H I J,K
Days 2 6 4 3 6 8 3 7 2 5 4 3 13 7
i) Draw a network and find critical activities and critical path
ii) How long is the project duration?
iii) Tabulate Early Start Schedule(ESS) and Late start schedule

times(LSS)
iv) Tabulate all the floats for all the activities

b) Discuss resource leveling [4]
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Q12)a) Network is given below with three time estimates in weeks. [14]

Act A B C D E F G H
IP - - A B A C,D C,D,E F
a* 1 2 6 1 1 1 1 1
b** 3 8 8 3 7 9 3 9
m*** 2 2 7 2 4 5 5 2
a*_ Optimistic time estimate, b**_ Pessimistic time estimate,
m***_ most likely time estimate
i) Construct the project network.
ii) Find the expected duration and variance of each activity?
iii) Find the critical path and the expected project completion time?
iv) Find the probability of completing the project on or before 20 weeks?
v) If the probability of completing the project is 0.8, find the expected

project completion time?
b) State different types of floats and discuss any three. [4]
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