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SECTION - I

Q1) a) Describe frequency reuse concept in cellular networks and state formula
for N  (cells per cluster). [6]

b) Explain each of the following in brief. [8]
i) Cell splitting.

ii) Sectoring.

c) Explain multipath fading in cellular network. [4]
OR

Q2) a) Describe in detail Lee Model in cellular communication. [6]
b) Derive the formula for mobile radio propagation over water. [6]
c) Explain Delay spread and coherence bandwidth. [6]

Q3) a) Explain handoff mechanism in detail and call dropping conditions while
handoff. [8]

b) Derive the relation of free space path loss formula. [8]
OR

Q4) a) Describe various types of mobile antennas. [8]
b) Explain Non fixed channel assignment algorithms. [8]
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Q5) a) Describe the various mechanism to increase the traffic capacity. [8]
b) With neat block diagram, explain GSM System Architecture. [8]

OR

Q6) a) Explain the various methods for reducing the interference. [8]
b) Describe Diversity concept to enhance signal to noise ratio. [8]

SECTION - II

Q7) a) Derive the relationship to find out period of the satellite’s orbit. [8]
b) Describe attitude and orbit control system in satellite communication.[8]

OR
Q8) a) Explain with neat block diagram double conversion transponder. [8]

b) Describe various types of antennas which are used on satellite. [8]

Q9) a) Explain how TV signal transmitted in satellite broadcasting? [8]
b) Draw and describe block diagram of a QPSK system. [8]

OR
Q10) a) A satellite transponder has a bandwidth of 40 MHz. Earth stations use

RRC filters with α = 0.4. What is the maximum bit rate that can be
sent through this transponder with [8]
i) BPSK ii) QPSK?

b) Derive the expression for Link Budget of Satellite communication
system. [8]

Q11) a) Compare and contrast between FDMA, TDMA and CDMA systems.
[10]

b) Explain various configurations of antenna used in VSAT system. [8]
OR

Q12) Explain following terms w.r.t. VSAT (Any THREE) : [18]
a) Signal Format.
b) MF- TDMA Scheme.
c) Protocols used in VSAT network.
d) Atmospheric Losses.
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SECTION - I

Q1) a) Explain different basic systems in automotives. [10]
b) With neat diagram explain four strokes of gasoline engine in

automotive. [8]
OR

Q2) a) Draw neat schematic of ignition system and explain in detail. [10]
b) Explain basic transmission system of automotive. [8]

Q3) a) Write short notes on any two sensors : [8]
i) speed sensors

ii) Temperature sensors

iii) Throttle position sensor

b) Draw diagram of any two Actuators. Discuss their Characteristics and
limitations. [8]

OR

Q4) a) Explain instrumentation amplifier using opamp. [8]
b) Explain any two circuits: [8]

i) Level shifting circuit

ii) Comparators

iii) Wave shaping circuit

SEAT No. :
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Q5) a) Explain Analog and Digital control methods. With neat block schematic
explain cruise control system in automotives. [8]

b) Draw block schematic of antilock braking system in automotives.
Explain its need in automotives. [8]

OR

Q6) a) Explain 4ws electronic steering control system. [8]

b) Write short notes on any two : [8]

i) Lighting system in automotives

ii) Air conditioning/Heating system

iii) Anti theft system

SECTION - II

Q7) a) What are the selection criteria for microcontroller in microcontroller
based systems used in automotives.  [8]

b) Design a wiper control system using PIC microcontroller. Draw block
diagram and explain the system in detail. [10]

OR

Q8) a) Explain Software development strategies, Compiling and linking. [10]

b) Explain Software testing and debugging technique. [8]

Q9) a) Explain any two buses of following : [8]

i) CAN

ii) LIN

iii) OBD-II

b) Explain GPS system in automotive environment with example. [8]

OR

Q10) a) Compare different series of ARM controllers and their application in
automotive field. [8]

b) Compare any two : [8]

i) TTP/C and Flexray

ii) CAN and LIN

iii) OBD-I and OBD-II
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Q11) a) Explain basic wiring system and Multiplex wiring system. [8]

b) Explain diagnostic procedure and sequence in automotives. [8]

OR
Q12) a) Write short note on any two : [8]

i) Passenger comfort and security systems
ii) SAE and IEEE Standards
iii) On board and off board diagnostics in Automotive.

b) What is electromagnetic compatibility? Explain EMC standards in
Automotive applications. [8]
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SECTION - I

Q1) a) Formulate missionaries and cannibals problem to derive solution. Draw
complete state space diagram. [8]

b) Explain problem characteristics in detail. What are the functionalities of
an agent function? [8]

OR

Q2) a) List the characteristics of intelligent agents. [8]

b) Use toy problem to illustrate various problem solving methods. [8]

Q3) a) What is the significance of adding alpha-beta cutoffs in min-max search?
Explain with example. [10]

b) Explain constraint satisfaction problem as an incremental formulation
and need of backtracking in CSP. [8]

OR

Q4) a) Elaborate on games that include an element of chance. Draw and explain
game tree for backgammon game position. [10]

b) Justify relevance of game playing theory in Al with example games
explored under Al domain. [8]
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Q5) a) What is first order logic? Show with an example how it is used to
represent knowledge. [8]

b) Represent the following sentences in first order logic : [8]
• Some students take French in spring 2011

• Every student who takes French passes it

• Only one student took Greek in spring 2011

• The best score in Greek is always higher than the best score in
French

OR

Q6) a) State the rules and steps for converting a given well predicate logic
statements to clausal from. [8]

b) Explain the working of unification algorithm with suitable example.[8]

SECTION - II

Q7) a) What are the different learning methods? Explain them in short. [8]
b) Which are the different ways to assess the performance of learning

Algorithm? [8]
OR

Q8) a) Explain the decision tree algorithm with suitable example. [8]
b) Explain in detail architecture of artificial neural network. [8]

Q9) a) Explain Waltz algorithm with example and comment on its
limitations. [10]

b) Explain the architecture of expert systems and justify expert systems.[8]
OR

Q10) a) How reinforcement learning differs from statistical learning. [10]
b) Explain learning by decision trees. [8]

Q11) a) Why use NLP? What are the phases of NLP? [8]
b) What is augmented grammar? [8]

OR

Q12) a) What is syntactic analysis? [8]
b) Explain ambiguity and disambiguation. [8]
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SECTION - I

Q1) a) Explain in brief the following projects [6]

i) Mumbai Trans harbours link

ii) Pune Metro

b) What is regression analysis? How is it useful in traffic and transportation
planning? Explain with a case study. [6]

c) Explain the travel demand forecasting process with a flow diagram. [6]

OR

Q2) a) Explain in brief the following projects. [6]

i) Bharat Jodo Pariyojana

ii) Ports connectivity projects

b) Explain how O-D surveys are carried out and how the data is
documented and used in transportation planning. [6]

c) Discuss the various factors affecting the modal split. [6]

������
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Q3) a) List the Various urban transportation systems and explain any 3 of
them in brief. [10]

b) Discuss problems of the transportation system adopted in Pune city.
[6]

OR

Q4) a) Explain concepts of ITS and elaborate the various technologies used
in it with examples. [10]

b) Discuss various solutions to the problems of congestion in Pune City.
[6]

Q5) The client associated with Infrastructure development has decided to
evaluate two highway proposals with the following cash flows. [16]

Option I Option II

Year Cash Cash Year Cash Cash
Inflow Outflow Inflow Outflow
(Rs.) (Rs.) (Rs.) (Rs)

1 - 20,00,000 1 - 45,00,000

2 - 35,00,000 2 20,00,000 2,00,000

3 - 30,00,000 3 12,00,000 3,00,000

4 25,00,000 3,00,000 4 15,00,000 1,50,000

5 30,00,000 3,00,000 5 21,00,000 2,50.000

6 35,00,000 3,00,000 6 9,00,000 1,50,000

7 40,00,000 4,00,000 7 3,00,000 2,50,000

The decision criteria is based on NPV at 10% Work out the values and
suggest.

i) Whether both proposals area worth investing and

ii) The better alternative, stating reason.

OR

Q6) Explain merits and demerits of [16]

a) ARR and IRR

b) BOT and BOOS

c) NPV and B/C

d) BT and BOO
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SECTION - II

Q7) Explain the following methods of traffic counting with examples [18]
a) Photographic method
b) Moving vehicle method
c) Licensed plate survey method

OR
Q8) What are household surveys? How are they conducted? What are the

advantages? Explain the standard household survey format and how data
is collected using it with an example. [18]

Q9) a) Design a flexible pavement for the following data, as per IRC-37. [12]
i) 2 lane single carriageway
ii) Expected year of completion - 2015
iii) CVPD in one direction in year 2010 -2000
iv) Design life - 15 years
v) Traffic growth rate - 7.5%
vi) Terrain - hilly
vii) C.B.R. for subgrade - 5%
Also draw a typical cross-section showing all the basic layers

b) Discuss advantages of flexible pavements over rigid pavements. [4]
OR

Q10) a) Design a flexible pavement by using IRC-37 and the data given in
Problem 9a, except for the change that the road is a 4 lane dual
carriageway instead of the 2 lane single carriageway. Also draw the
typical cross-section. [12]

b) Explain how pavement riding quality is measured, with an example.
[4]

Q11) a) Explain various types of over lays and compare/contrast amongst them.
[8]

b) Explain the design procedure for any types of overlay based on the
Provisions made in IRC-81. Before designing an overlay what needs
to be assessed and why/ Explain. [8]

OR
Q12) Design a rigid pavement as per IRC-58 and draw the plan and cross-section

showing correctly all relevant details with the correct nomenclature, based
in the following data. [16]
a) 2 way CVPD-3000
b) Flexural strength of concrete = 48 kg/cm2
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c) Effective modules of subgrade reaction = 8 kg/cm2 per cm.
d) Elastic modulus of concrete = 3.3 × 105 kg/cm2

e) Poissons ratio = 0.18
f) Coefficient of thermal expansion of concrete = 10 × l0–6 per °C.
g) Tyre pressure = 8.2 kg/cm2

h) Traffic growth rate = 6%
i) Design life = 20 years
j) Spacing of contraction joints = 4.5 m
k) Slab width 4.0 m.
l) Load safety factor = 1.05
m) Maximum temperature difference between the top and bottom of the

slab = 23°C
n) Centre to centre distance between tyres = 32 cm
o) Axle load spectrum is as follows

Single Axle Loads Tandem Axle Loads
Load in Tons % Load in Tons %

20 0.5 36 0.3
18 1.4 32 4.0
16 3.8 28 3.0
14 12.0 24 2.0
12 20.0 20 4.0
10 22.0 16 1.0

Less than 10 25.0 Less than 16 1.0
p) Trial Thickness = 30 cms
q) Use following table if required

L/l or B/l C L/l or B/l C
1 0.000 7 1.035
2 0.042 8 1.075

3 0.178 9 1.085

4 0.445 10 1.080

5 0.725 11 1.060

6 0.925 12 1.000

Check whether the pavement is safe for

i) Critical condition with dowel bars and

ii) Critical condition without dowel bars.

If the pavement fails, design a suitable pavement thickness so as to
withstand all the critical conditions.
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Total No. of Questions : 12]

[4659] - 226
B.E.  (Computer Engineering)

OBJECT  ORIENTED  MODELLING  AND  DESIGN
  (2008 Pattern)  (Sem. - I)

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

1) Figures to right indicate full marks.
2) Answer to two sections should be written in separate answer books.
3) From section - I, answer (Q1 or Q2) and (Q3 or Q4) and (Q5 or Q6).
4) From section - II, answer (Q7 or Q8) and (Q9 or Q10) and (Q11 or Q12).
5) In design question you are encouraged to make further suitable assumptions on

scope of the systems given wherever felt necessary and to state yours important
assumptions if any.

P848 [Total No. of Pages : 4

SEAT No. :

SECTION - I

Q1) a) Justify ‘‘Modelling is a proven and well accepted engineering technique’’.
[6]

b) Which are the aims we achieve though modelling? [6]

c) Explain ‘‘A model is simplification of reality’’ with example. [6]

OR

Q2) a) Justify & Explain ‘‘Every model may be expressed at different levels of
precision’’ Inception, Elaboration, Construction and Transition phases.[8]

b) Justify ‘‘The best models are connected to reality’’. [5]
c) Draw ‘‘4 +1’’ architecture, write down it’s importance in brief. [5]

Q3) a) Explain following concepts from ACTIVITY diagrams. [8]
i) Action states.
ii) Parameter nodes.
iii) Partitions.
iv) Activity states.

P.T.O.



b) Consider a software system like ‘Account System’ Assume that there
are Use Cases defined like ‘View Salary’, ‘Input Salary parameters’,
‘View all the deductions’, ‘Optionally Send/Forward employee payslip
as an Email’. Show how Use Case relationships like
Includes,Generalization, and Extends can be used to appropriately model
above use cases and their relationships in context of use case diagrams.

[8]

OR

Q4) Draw an activity diagram for the business process describe below: [16]

A student applies for interview in the company. He can join one of the posts in
the company. The student applications are sorted on merit. Top students
with their screen testing are offered the job on merit order. The joining process
involves students being shown available posts. Students select a posts, chooses
optionally, a hostel seat, in parallel makes expected payments, select
membership to gym, and select selective training to attend. On successfully
appointment he enrolled, given a I-card, and is given a copy of appointment
order. The students not being given job can register their interest in waitlist.
Make additional assumptions about scope use advanced activity diagram 2.0
features if relevant.

Q5) a) With reference to composite structure diagram explain with example
following. [8]

i) Elements-port

ii) Port

iii) Connector

iv) Collaboration

b) Explain the relation of package to sequence diagram. give the example
for package diagram of sequence diagram. [8]

OR

Q6) a) What is visibility of package? Explain with examples. [8]

b) Show the generalisation among packages. Explain with example. [8]

[4659]-226   2



SECTION - II

Q7) a) Explain the difference between sequence & collaboration diagram with
examples. [9]

b) Draw a SEQUENCE diagram for schedule a ‘Examination Schedule’.
Here are some of the assumptions. The Controller of examination interacts
through a (GUI) form to schedule the meeting for having schedule of
examination. A special control object called scheduler does the automated
meeting scheduling & schedule of examination. the scheduler bases its
decision on free slots in the (Entity object) timetable. The entire faculties,
examiners, officers involved will get an invitation through an SMS on
their mobiles for their examination, meeting & appointment by giving
two-folded passwords. The system depends on an external Mobile
Gateway subsystem to handle forwarding SMS’s. [9]

OR

Q8) a) Explain the five parts of transition. [9]
i) Source state
ii) Event Trigger
iii) Guard condition
iv) Action
v) Target state

b) Draw a state machine diagram for an automated Coffee machine or ATM
System. Make suitable assumptions and clearly state the assumptions
made. [9]

Q9) a) Give the significant difference between class & components with example.
[8]

b) Give the relations between Components & interfaces with examples.[8]

OR

Q10)a) When you model & draw components in the UML & How? [8]
b) Explain the ‘‘modelling of source code’’. [8]

[4659]-226     3



Q11)a) Draw structure design pattern of Abstract Factory pattern and when to
use? [8]

b) What are the implementation issues of FACADE? What are the benefits?
[8]

OR

Q12)Give the concept of Forward Engineering and Reverse Engineering of UML
Diagrams with taking suitable examples in detail (for Coding, C++ or Java
Can be used). [16]

5 5 5
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36.22 10.88 0

[A] 10.88 36.22 0 GPa

0 0 12.67

mm

⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥⎣ ⎦

2

0 0 1.22

[B] 0 0 3.32 GPa

1.22 3.22 0

mm

−⎡ ⎤
⎢ ⎥= − −⎢ ⎥
⎢ ⎥− −⎣ ⎦

3

0.442 0.447 0

[D] 0.447 1.482 0 GPa

0 0 0.497

mm

⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥⎣ ⎦
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962.6 806.6 0

[A] 806.6 962.6 0 10 N /

0 0 829.6

m

⎡ ⎤
⎢ ⎥= ×⎢ ⎥
⎢ ⎥⎣ ⎦
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46.2 38.7 27

[ ] 38.7 46.2 27 10 N /

27 27 39.8

D m

⎡ ⎤
⎢ ⎥= ×⎢ ⎥
⎢ ⎥⎣ ⎦
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Total No. of Questions :12]

[4659] - 70
B.E. (Electrical)

c- ILLUMINATION ENGINEERING
(Elective-I)(2008 Pattern) (Semester-I)

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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P820 [Total No. of Pages :3

SEAT No. :

SECTION-I

Q1) a) How quantification of  light is made? Elaborate your answer with suitable
diagram. [9]

b) Explain- Production of light and physics of generation of light. [9]
OR

Q2) a) Define: [9]
i) MHCP
ii) Illumination
iii) Depreciation factor
iv) Plane angle and solid angle.
Derive the relationship between them.

b) Explain the laws of illumination. Also deduce the relation to find
illumination at any point on the surface due to light source suspended
at height ‘h’ from the plane surface. [9]

Q3) a) Explain the operating characteristics of Gaseous discharge lamps. [8]
b) Write a short note on stroboscopic effect of fluoroscent lamps. [8]

OR

P.T.O.



Q4) a) What are the different materials used in manufacturing of lamps? Explain
any four materials in brief.  [8]

b) Explain Metal Halide Lamp in detail.  [8]

Q5) a) Define luminaire as per IEC. What are the different design factors for
the luminaire? [8]

b) State different accessories of control gear circuit for gaseous discharge
lamps. Explain ignitors in detail.  [8]

OR
Q6) a) State and explain different phenomena used for optical control. [8]

b) Classify the light fittings according to the way the light reaches the object. [8]

SECTION-II

Q7) a) Elaborate the steps involved in design of illumination scheme for indoor
installation Hospital. [8]

b) What is glare? Explain in detail about the types of glare and remedies to
reduce the effect of glare. [8]

OR
Q8) a) Explain the various factors to be considered while designing lighting of

a place. [8]
b) Explain Zonal Cavity Method for indoor lighting design. [8]

Q9) a) What are the objectives of road lighting? Give the details of road lighting
code in India. [8]

b) Elaborate the various arrangements of luminaires for straight roads.[8]
OR

Q10) a) Define: [8]
i) Light Output Ratio (LOR) ii) Utilisation factor
iii) Tilt angle iv) Overall Uniformity

v) Throw vi) Spread
vii) Control viii) Surround Ratio

2[4659]-70



b) Explain flood lighting wrt the types of projectors and the location of
projectors. [8]

Q11) Write short note on: [18]

a) Day lighting.

b) Emergency lighting.

OR

Q12) a) Explain photovoltaic lighting with suitable diagram. [9]

b) Write a short note on Optical Fibre. [9]

[ [ [
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Total No. of Questions :12]

[4659] - 72
B.E. (Electrical)

RESTRUCTURING & DEREGULATION
(2008 Pattern) (Elective-II) (Semester - I)

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

1) Answer Q.1 or Q.2 & Q.3 or Q.4 & Q.5 or Q.6 questions from Section I and Q.7 or
Q.8 &Q.9 or Q.10 & Q.11 or Q.12 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.
6) Assume suitable data, if necessary.

P821 [Total No. of Pages :2

SEAT No. :

SECTION-I
Q1) a) Explain the objectives of “Electricity Act 2003”. Also explain the guidlines

under this act. [8]
b) Explain the structure and working of Indian Energy Exchange (IEX).[8]

OR
Q2) a) Explain the functions of following institutions: [8]

i) PFC
ii) Ministry of Power

b) Why the reformation has taken place in electrical power system. [8]

Q3) a) Explain different methods to assess the financial feasability of any
project. [8]

b) Explain average, marginal and avoided cost. [8]
OR

Q4) a) Explain following basic concepts of power sector economics:  [12]
i) Life cycle cost.
ii) Net present Value.
iii) Variable cost.
iv) Profitability Indices.

b) Explain O and M expenses  [4]

P.T.O.



Q5) a) Explain role of regulation and evolution of regulatory commissions in
India. [10]

b) What are the regulation externalities.  [8]
OR

Q6) With respect to the regulatory process in India explain: [18]
a) Composition of R.C.
b) Authority.
c) Decision Making Process.

SECTION-II
Q7) a) Explain electricity reforms in Latin America and China. [8]

b) Write a short note on the following trading models based on industrial
structure. [8]
i) Pool and bilateral trades.
ii) Multi lateral trades.

OR
Q8) Explain in brief following structural models. [16]

a) Monopoly.
b) Single Buyer.
c) Wholesale competition
d) Retail competition

Q9) Write a short note of following models of trading. [18]
a) Integrated
b) Wheeling
c) Decentralized

OR
Q10) a) What are the impact of market reform on regulation and externalities.[8]

b) Explain in detail Retail competition. [10]

Q11) a) Explain how with the implementation of Availability based tariff the grid
operation is improved in Indian power sector. [8]

b) Explain the key features of Indian Grid Code and also explain transmission
congestion issues. [8]

OR
Q12) a) Explain the necessity of transmission planning with reference to market

structure. [8]
b) Explain the working of Independent System Operator {ISO} and Load

Dispatch Center (LDC). [8]

[ [ [
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