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M.E. (Civil - Structures)

ADVANCED DESIGN OF STEEL STRUCTURE
(2002 Course)

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

1) Answer any two 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) Use of electronic non programmable calculator, I.S.800, 80', 875, 1915, 1161 is

allowed.
5) Assume suitable data, if necessary.

P1641

SECTION - I

Q1) a) Draw neat sketch showing different types of bridge bearings. [10]
b) Show structural arrangement of deck type & through type railway plate

girder bridge. Also indicate various bracing systems. [5]
c) In a deck plate girder railway bridge with broad gauge main line. The

max B.M is 200 KNm & S.F is 2000 kN. from all forces. Design the
section of plate girder at maximum B.M. [10]

Q2) A deck type ‘N’ truss bridge has 10 equal panels of 4m each with depth of
truss 4m. The dead load & live load intensities are 24 KN/m & 40 KN/m
respectively.
Draw influence line diagram for members at top panel point from left end of
truss. Using impact factor 0.40 design top chord section. [25]

Q3) a) Define stiffned, unstiffned & multiple stiffened element of light gauge
element. [5]

b) Explain concept of effective width for simply supported plate in case of
small moments acting on it. [10]

c) A hat section 100mm × 80mm × 4mm as lip of 25mm dimension.
Find the allowable compressive load if it is to be used as column of 3m
effective length. [10]
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SECTION - II

Q4) a) State advantages & disadvantages of tubular sections in steel structure.
[8]

b) Write note on design considerations as per I.S. code for tubular structure
used as scafoulding. [8]

c) Compare the hollow circular & hollow square section as thin’ thin tubular
sections, for its strength with respect to use as compression member.[9]

Q5) a) Suggest & design beam-column welded connection for ISMB500 &
ISSC200 to carry 120 KNm. B.M. & 100KN shear. [15]

b) Sketch various lateral load resisting systems & state its applications.[10]

Q6) a) Find shape factor for ‘T’ section with flange width 100mm, Depth 100mm
& thickness of flange & web 10mm. [5]

b) Explain upper bound, lower bound and uniqueness theorem. [5]
c) Analyse the beam ABC of length 5m. propped cantilever at end C &

fixed at end A. The cantilever is loaded by load w at B. which is 2m
from C. for AB portion the plastic moment of resistance is 2 Mp while
for BC it is Mp.
Determine collapse load. [15]
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[3765]-486
M.E. (Mechanical Engg. - Heat Power Engg.)

ADVANCED FLUID MECHANICS
(2008 Course)

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

1) Answer any 03 questions from each section.
2) Answer 03 questions from Section - I and 03 questions from Section - II.
3) Answers to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator

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

P1718

SECTION - I

Q1) a) Derive the governing equation for conservation of mass using
Divergence theorem. [10]

b) Consider the following steady three dimensional velocity field in
Cartesian co-ordinates : V

_
 = (u, v, w)

= (axy² – b)i + cy³j + dxyu
_
, where a, b, c are constants.

Under what conditions this flow field is in compressible. [6]

Q2) a) Explain the concept of stress tensor. [6]
b) Consider steady incompressible, laminar flow of a Newtonian fluid in

the narrow gap between two infinite parallel plates. The top plate is
moving at speed V, and the bottom plate is stationary. The distance
between the two plates is ‘h’, and gravity acts in negative z-direction.
There is no applied pressure other than hydrostatic pressure due to
gravity. Calculate the velocity and pressure fields and estimate shear
force per unit area acting on the bottom plate. [12]

Q3) a) Derive Navier stokes equation for incompressible, isothermal flow.[10]
b) Consider the steady two dimensional, incompressible velocity field,

V
_

 = (u, v) = (ax + b) i
_

 + (–ay + c) j
_

, where a, b, c are constants. Calculate
the pressure as a function of x and y. [6]
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Q4) a) Air moves over a flat plate with a uniform free stream velocity of 10m/
s. At a position 15 cm. away from the front edge of the plate, what is the
boundary layer thickness? Use a parabolic profile in the boundary layer.
For air v = 1.5 × 10–5 m²/s and Rho = 1.23 kg/m³. [10]

b) Air moves over a 10m long flat plate. The transition from laminar to
turbulent flow takes place between Reynolds numbers of 2.5 × 106 and
3.6 ×106. What are the minimum and maximum distance from the front
edge of the plate along which one expect laminar flow in the boundary
layer? The free stream velocity is 30 m/s and v = 1.5 × 10–5 m²/s. [6]

SECTION - II
Q5) a) Explain Prandtl’s mixing length hypothesis. [10]

b) Air flows over a smooth flat plate at a velocity of 4.4 m/s. The density of
air is 1.029 kg/m³ and v = 1.35×10–5m²/s. The length of the plate is 12m
in the direction of flow. Calculate i) the boundary layer thickness at 16cm
and 12m respectively, from the leading edge and ii) the drag co-efficients
for the entire plate surface (one-side) considering turbulent flow. [8]

Q6) a) Explain the meaning of skin friction co-efficient for boundary layers.[8]
b) Water at 15°C flows over a flat plate at a speed of 1.2 m/s. The plate is

0.3m long and 2m wide. The boundary layer on each surface of the plate
is laminar. Assume velocity profile is approximated by a linear expression
for which

xx Re
46.3

=
δ

Determine the drag force on the plate. Take for water v = 1.1×10–6 m²/s,
ρ = 1000kg/m³. [8]

Q7) a) How the fluid velocity varies with flow area in a isentropic flow. Explain.
[8]

b) What are the property relations for isentropic flow of ideal gases? Explain
their significance. [8]

Q8) a) Air enters a converging-diverging nozzle of a supersonic wind tunnel at
1MPa and 300K. with a low velocity. If normal shockwave occurs at the
exit plane of nozzle at Ma = 2, determine the pressure, temperature.
Mach number, velocity and stagnation pressure after the shockwave.[8]

b) Show that the point of maximum entropy on the Fanno line for the
adiabatic steady flow of a fluid in duct corresponds to sonic velocity
Ma = 1. [8]
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M.E. (Civil - Construction & Management)

THRUST AREAS IN PROJECT MANAGEMENT
(Open Elective) (2008 Course)

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

1) Answer any 3 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 logarithmic tables slide rule, Mollier charts, electronic pocket calculator

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

P1962

SECTION - I

Q1) a) What is pre-project planning?
What are its advantages?
Draw a sequential diagram explaining the various steps involved in it.

[1+2+5]
b) Explain how the Covey habits are very instrumental in providing an

effective leadership in the Indian Construction sector, with proper
examples. Which are the various skills required by construction leaders?
Explain with examples. [6+4]

Q2) a) Explain the concept diagrams related to quality, quality measurement,
defects and non-conformities used by ISO 9001:2000 with proper
examples. [8]

b) Explain ISO 9001:2000 quality audit process from concept to completion
with an example. [8]

Q3) a) Explain importance of idea generation in entrepreneurship? By what ways
can the ideas be generated? Explain. Detail out the John Mullions test for
ideas evaluation with proper examples. [1+2+7]

b) Perform SWOT analysis if you intend to set-up a fly-ash industry in
India as Dirk (India) has already set-up. [6]
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Q4) a) With any detail case study, explain the process and benefits of the project
partnering concept application in the construction sector. [8]

b) Explain utility of PDRI in project pre-planning with an example. [4]
c) Explain the concept of labour-stabilized matrix and its use in development

of human resources at the grass-root level. [4]

SECTION - II

Q5) a) Elaborate with examples, each term in SCM (Supply Chain Management).
Detail out its application in the procurement and use of resources
necessary to construct PQC and DLC in a concrete pavement. [3+5]

b) Diagrammatically, explain the clear-cut difference between Fast track
construction and conventional construction. Explain concept of GMP
with an example.
Discuss the limitations of fast track construction. [4+2+4]

Q6) a) As a project manager, explain how you will motivate your [6]
i) managerial staff
ii) workers on project site
[3 independant measures for each]

b) Explain transformational leadership and transactional leadership with an
example each. Which style is better? Why? [2+2+1]

c) “Mivan” is a very versatile formwork. Explain with proper examples.[5]

Q7) a) Discuss the process and importance of performing competency mapping
in an organisation with a proper example. [6]

b) What is gap analysis? How is it done? How are the gaps closed? Can
new gaps be created? How? [6]

c) What is strategic management? Why is it essential in the global era?
Explain, giving examples. [4]

Q8) As a result of conducting the training needs assessment of site engineers
executing nuclear power projects, on behalf of the contractor, the following
findings emerged [16]
a) 70% of the personnel were not proficient in understanding the intricacies

associated with such projects and 40% of theses personnel did not have
any field experience associated with such execution.
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b) 30% personnel were unable to interprete the working drawings properly.
c) The execution required preparation of “Mockups” for very special items

and getting them approved by the client, but no engineer was exposed to
such a system, in their previous work experience.

d) 80% engineers were very good in execution of a specified work through
use of a method control statement, nevertheless they lacked the co-
ordination skills with various agencies involved.

e) 50% personnel were very poor in reporting systematically and promptly
and hence the planning department was frequently under pressure.

f) 25% staff were not conversant with the use of latest construction materials,
technique and machineries.

g) Site documentation was proper in general, but was not in accordance
with the ISO 9001:2000 procedures.

h) 15% engineers were unable to use existing soft wares related to
procurement, billing and MIS.

i) 65% of the staff faced a linguistic communication problem while dealing
with the sub-contractors, labours and vendors because of multi-linguistic
communications required.

j) Safety policies, procedures and techniques were not being implemented
effectively on the site.
The client-Contractor relationships were strained due to the above
scenario. Also the progress of the site was very slow. As a result, the
interim billing of the contractor was drastically affected.
The total number of site engineers associated were 20. The average yearly
package of each engineer was Rs. 4 lakhs. The project packages, together
value Rs. 3000 crores, expected to be completed within a period of 36
calendar months.
You are the HR manager of the contracting firm.
Design and develop a cost effective, training programme, taking due
consideration of the various requirement of the training programs, traines
and the trainees, in order to generate profit and credit worthiness from
the site execution team. Make relevant, necessary assumptions.
Also prepare a feedback form for evaluating the training given.

W



Total No. of Questions :10] [Total No. of Pages :5

[3765] - 65
M.E. (Mechanical / Design Engineering)

 MECHANICAL VIBRATIONS
(2002 Revised Course) (502202)
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Laplace Transform Pairs

ƒ(t) L[ƒ(t)]
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7. tn n!/sn+1

8. sin ωt 22 ω
ω
+s

9. cos ωt s/s² + ω²

10. e–at 1/s + a

11. e–at sin ωt 22)( ω
ω

++ as

12. e–at cos ωt ²)²( ω++
+

as

as

13. e–at ƒ(t) F(s + a)

14. u(t – a)
s

e as−

15. )( at −δ e–as

16.
)()(

when)(

when0
atuatf

atatf

at
−−=

>−

<
⎥
⎦
⎤

⎢
⎣
⎡ e–as F(s)

17.
dt

tfd )(
sF(s) – ƒ(0)

18
dt

tfd )(2

dt

fd
fsss

)0(
–)0()(F² −

19. ∫
t

dttf
0

)(
s

s)(F

���
[3765]-65                5



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

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

�������	
���������������	�	��
����


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

���������	
��� ���������������

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

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

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

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

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

P1655

P.T.O.

�������	
	�

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

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

�������
�������
���
��

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

�����
����
����
��������	� ��� ��

�� !��������������������
����� ��

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

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

�� !���������������������������
������&�������
�
������������	���������
��������$
��

��� �� ��������
�� 
	�
���
������ ��������'������ ��	��
������� 
	�
�	
�
������
!�������������
��������	
���	�	��
�����������
�
	�
������
���������
	�

��

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



[3765]-134     2

��� �� !�������()�����������������
������
���	���������	
��	
�
������ ��

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

�������	
	��

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

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

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

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

�
� �� !�������*)�
���������
�����������!���������
���
���������
�������������
��+
����
���������� ���

�� !���������
���+
����
������������������%����
�	��
�� ��

��� �� "���� �������������������$�!������� ��
���
���������������������
�� ���
��+
����
���������� ��

�� "���� ��
�,���� �
�� ��
������$�!�������,���� �
�������� ���� ��+
��
�
���������� ��

���



Total No. of Questions :6] [Total No. of Pages :3

[3765] - 157

M.E. (Electrical) (Control System)

DIGITAL CONTROL SYSTEMS

(2002 Course) (503101)
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[3765] - 187
M.E. (Production Engineering)

RELIABILITY ENGINEERING
(Old & Revised Course 2002) (511110) (Elective - II)
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[3765] - 194
M.E. (Computer Engg.)

GEOMETRIC & SOLID MODELING
(2002 Course)
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[3765] - 201
M.E. (Computer Engineering)

BIOINFORMATICS
(2002 Revised Course) (Sem. - II) (Elective - II)
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OPTIMIZATION TECHNIQUES
(Revised 2008 Course) (502204 - C) (Elective - I)
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M.E. (Electrical) (Control System)

AUTOMATION AND ROBOTICS

(2008 Course)
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M.E. (Electrical) (Control Systems)

ADVANCED DIGITAL CONTROL TECHNIQUES

(2008 Course) (Sem. - II) (503110)
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Total No. of Questions :8] [Total No. of Pages :2

[3765] - 565

M.E. (E & TC) (Microwave)

MOBILE COMMUNICATION GSM AND CDMA

(2008 Course) (504230)
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Total No. of Questions :12] [Total No. of Pages :4

[3765] - 768

M.E. (Polymer Engg.)

PROCESSING AND MECHANICS OF COMPOSITES

(2008 Course)
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Total No. of Questions :8] [Total No. of Pages :3

[3765] - 109
M.E. (E & TC) (Instru. & Microwave)

COMMUNICATION NETWORKS
(2002 Course)
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[3765] - 111
M.E. (E & TC) (Microwaves)

RF AND MICROWAVE CIRCUIT DESIGN
(Revised 2004 Course)
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[3765] - 181
M.E. (Production)

CIM AND ADVANCED MANUFACTURING PROCESSES

(Revised 2002 Course)
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M.E. (Petroleum)

HORIZONTAL,  MULTILATERAL AND INTELLIGENT WELLS

(New Course 2008)(512103)
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(2008 Course) (Elective - II)
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NUMERICAL METHODS AND COMPUTATIONAL
TECHNIQUES
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M.E. (Mechanical) (Heat Power)

INTERNAL COMBUSTION ENGINES
  (2008 Course) (Elective - II) (502105 - A)
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Total No. of Questions : 8] [Total No. of Pages : 2

[3765] - 731
M.E. (Environmental Engineering)

INDUSTRIAL WASTE TREATMENT
 (2008 Course)

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.

SECTION - I

Q1) a) Discuss about the industrial water quality requirements. [8]
b) Explain the reuse and recycling concept in water management. [8]

Q2) Explain the treatment techniques for removal of the following pollutants

from Industrial waste : [18]
a) Heavy Metal.

b) Oil & Grease.

c) Calcium.

Q3) a) Give the distinction between clean up and cleaner technologies. [8]
b) Focus on water budgeting. [8]

Q4) The BOD  results given below are observed on a sample of wastewater.[16]

t, days 1 2 4 6 8 10

BOD, mg/lit 6.5 11 18 22 24 26

a) Plot BOD curve.

b) Calculate parameters K1 & Lu.
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SECTION - II

Q5) A wastewater is to be treated by conventional activated sludge process. The

design loading is 0.1 m3/s and 250 mg/lit BOD. The design criteria and

Operating values for conventional process are as follows :

BOD removal% = 90

Organic loading = 0.5 kg BOD/day per kg MLVSS.

The target for MLSS in aeration tank = 2000 mg/lit

Excess sludge production 0.5 kg sludge solid per kg BOD destroyed.

Air flow rate = 100 m3/day per kg BOD per day

Final settling tank per overflow rate = 30 m3/day per m3 surface

Solid concentration in recycle sludge = 10,000 mg/lit

Solid concentration in effluent leaving the system = 25 mg/lit.

Calculate the following : [16]

a) Aeration period.

b) Amount of solid leaving the system.

c) Amount of BOD destroyed.

d) Air flow requirement.

e) Surface area of settling tank.

Q6) Explain the concept, objective, design and cost-benefit analysis of common

effluent treatment plant. [16]

Q7) Draw the flow sheet for treatment of sugar waste and focus on its cost-

benefit analysis with all details. [16]

Q8) Suggest the design for treatment of Industrial waste of the following : [18]

a) Dairy Industry.

b) Pulp & Paper Industry.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3765] - 773

M.E. (Polymer)

ELASTOMER TECHNOLOGY

(Elective IV) (2008 Course) (509126)
Time : 3 Hours] [Max. Marks : 100

��������	
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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 tables is allowed.

6) Assume suitable data, if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3765] - 785
M.E. (Printing Engineering & Graphic Communication)

SUBSTRATE AND INK
 (2008 Course) (508110)

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

1) Answer any two 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) Assume suitable data wherever necessary.
5) Figures on right indicate full marks.

SECTION - I

Q1) a) Define and explain mechanical and chemical of pulping processes.[9]

b) Explain papermaking process in detail. [8]

c) Write short notes on : [8]

i) Hydrogen bonding.

ii) Refining and its influence.

Q2) a) State and explain plastic substrates used in printing and packaging.

Also comment on bio-degradable plastics. [9]

b) How to assess the printability defects of publication job for chosen

printing process and explain the tests required. [8]

c) What are chemical properties of paper? [8]

Q3) a) Give example of an ink formula and describe the importance of used

components. [9]

b) Write importance of pigment dispersion and comment on process of

dispersion. [8]

c) State and explain various ink properties that influence ink transfer.[8]
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SECTION - II

Q4) a) Write in detail about water based inks. [13]

b) Write short notes on : [12]

i) Scented ink.

ii) Ink-jet printing inks.

Q5) a) Calculate the working size of paper required for printing of an 8 page,

A4 brochure trimmed to bleed on a single color offset machine. [10]

b) Calculate the quantity of black ink required for 25,000 copies of a 16

page booklet of A5 size each page with a print area of 200cm2. There

are 10 pages printed in black ink from halftone pictures and 6 pages in

type matter in black. The booklet is printed by photo-offset process on

a coated art paper. [10]

c) Define and explain elements of cost. [5]

Q6) a) How do you define sustainability? Explain importance of sustainability

and various efforts being taken by different bodies for printing

industry. [13]

b) Comment on printing green. [12]
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Total No. of Questions : 6] [Total No. of Pages : 5

[3765] - 787
M.E. (Printing Engineering & Graphic Communication)

TOTAL PRODUCTIVE MAINTENANCE IN PRINTING
 (Elective - III) (2008 Course) (508111(b))

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

1) Answer any two 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) Assume suitable data wherever necessary.
5) Figures to the right indicate full marks.

SECTION - I

Q1) Answer the following :

a) Explain the 8 pillars of TPM with reference to printing industry. [16]

b) Following are the element times of plate making operation. The

corresponding rating and relaxation allowance are given below.

Calculate standard time for these operations assuming contingency

allowance of 3% of total normal time. [9]

Sr. No. Elements Observed Rating Relaxation

Time Allowance Allowance (%)

1 Cleaning Film 0.15 80 13

2 Placing Film 0.05 80 13

3 Pasting 0.5 100 11

4 Setting Exposure 0.04 110 13

5 Exposing 0.1 120 13

6 Developing 0.05 100 11

7 Gumming 0.1 80 13
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Q2) Answer the following :

a) Explain the procedure followed in practicing autonomous

maintenance. [10]
b) Explain the principles followed in 5S technique by taking a suitable

example of printing industry. [10]
c) The workers in a printing machine part manufacturing company are

expected to work for 420 minutes in a shift of 8 hours. The remaining

time is allowed for rest. [5]
i) Determine standard time per part when normal time is 4 min.

ii) Calculate no. of parts produced per day.

iii) If a worker produces 100 parts in a shift; what is his efficiency.

Q3) Answer the following :

a) Calculate and compare OEE for following printing machines. Also

state possible actions to be taken to improve OEE by atleast 5%.

Company runs for two shifts of eight hours each. [15]

Sr. No. Printing Rated Speed Actual Downtime per Wastage

Machine (IPH) Speed (IPH) Shift (Hours) (%)

1 ABC 15000 10000 1.5 7

2 XYZ 15000 9000 1 10

b) Explain the reasons of productivity waste and suggest remedies to

eliminate those with reference to the Screen printing industry. [10]

SECTION - II

Q4) Solve the following :

a) During maintenance schedule, webs of paper are to be shifted from

one warehouse to the other. The company has decided to purchase an

automatic forklift for this purpose. Derive an equation to calculate weight

of the web of paper in kilogram when web width, outer diameter,

inner diameter, caliper, gsm are known. Calculate weight of the web in

kilogram including core weight using following data. [15]
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Maximum web width = 95 cm, Max. outer diameter = 115 cm,

Min. inner diameter = 20 cm, Caliper = 1/12 mm, Max. gsm = 90,

Core weight = 500 gm.

b) A company, CMYK Arts has a following requirement of paper for a

particular booklet job. [10]

i) 23” X 36”, 60 gsm, 115 reams, uncoated

ii) 25” X 37”, 110 gsm, 32 reams, matte coated

The rate for uncoated and coated paper is Rs. 56 and Rs. 65 respectively.

The loading and unloading charges are Rs. 2 per kg for each operation.

The warehouse to company distance is 27 kms and transportation

charges are Rs. 750 per trip for weight upto 5 tonnes.

Calculate the total cost of paper incurred by the company.

Q5) Answer the following :

a) Six consecutive lots of labels received from a vendor were inspected

by sampling process. The sample size was varied. The number of

defectives in each sample is recorded as under : [15]

Sample No. 1 2 3 4 5 6

Sample Size 125 125 50 80 200 125

No. of Defectives 1 3 0 2 4 1

Construct control charts for i) fraction defectives ii) number of

defectives.

b) PQR company produces dampening solution which must contain 3%

of alcohol. The company tries to maintain the actual percentage in the

range 3 ± 0.3. It tests 5 samples per hour. The following table shows

the results of last five samples. Construct control charts for X  and R.

Examine whether the process is under control. A
2
 = 0.5768, D

3
 = 0,

D
4
 = 2.115. [10]

��������	� �



Sample Percentage of Alcohol

1 2 3 4 5

1 2.9 2.8 3.0 2.8 3.1

2 2.9 3.0 3.0 3.0 3.0

3 3.0 3.1 3.1 3.1 2.9

4 3.0 3.0 3.0 3.0 3.0

5 2.9 3.0 3.1 2.9 3.1

Q6) Answer the following :

a) Blackbird Printers (P) Ltd. Undertakes jobs of A,B,C types. All of

these jobs require use of special machine and computer. The computer

is hired and hire charges work out to Rs. 4,20,000 per year. The

expenses regarding the machine are as follows - [16]

Particulars Rs.

Rent for 1 quarter 17,500

Depreciation per year 2,00,000

Indirect charges per year 1,50,000

During the first operation, following details were taken from the job

register -

Particular Machine

A B C

No. of hours machine was used
600 900  --

without use of computer

No. of hours machine was used
400 600 1000

with use of computer

Calculate the machine hour rate for the following cases -

i) For the company as a whole for the month when the job is done

without computer and with computer.

ii) Cost of the individual jobs A, B, C.
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b) A newspaper printing company is frequently experiencing web breaks

after installation of its new heat set machine. The company uses 54

gsm newsprint (uncoated) and 90 gsm newsglaze (coated glossy). As

an expert in Printing Technology, you are expected to carry out an

inspection and prepare a detailed report elaborating importance of web

tension and troubleshooting for web break. [9]
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c) What is visual analysis of ink? [7]

���

��������	
 ��



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

�����
���	
������

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

���������	
����������

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

�� �������� ���!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
�� '�������(��������%�������������)��������� �
*� +�(�����
�������(������������"�$$������
,� -��
"�$
(�����������%$��$������$�.��
$$���������.��$����
����&
�������$��$��
�

�����������%$�����$$
����
/� ���������%$������.��"������� �

������

�������	
	�

��� �� �����	
��


( ) .2rzqypx

opqz

pory

qrox

zyxo

+−=

−−−
−−

−
��

�� �����	
��


( )
( )
( ) abbacc

caacbb

bccbaa

222

222

222

−−
−−
−−

=Δ
 ��

��� �� ����	
��	�������	��	
��	��
���

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

113

321

210

A � ��

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



�����
��� �

�� ����	
��	����	��	
��	��
����

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−=

312

201

121

A � ��

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

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−=

8201

0342

0121

A � ��

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

�� (��'	
��
	
��	���"	����	�����	��	λ	���	'����	
��	�����'��$	�)��
����	����
���#*���	����
���	��	+�
�	�	,�	�	-�		λ�.	-�	�	�	�	,�		λ�.	,�	�	-�	�	�		λ�� ��

�� (
�
�	
��	�����
����	�����	'����	�	�"�
��	��	���#����$������	�)��
����
'���	����		��		��	����
���		���		�	���)��	����
���		����		������
"	��	����
�������

��� �� /�
������	
��	������
����
��	���
�	���	
��	������0�����$	������
����
��
���
���	��	
��	��
����

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

312

132

226

A � ��

��  �	α	��	�	������
����
��	���
	��	�	���#���$����	��
���	!&	
���	0����	
��


α
A

	��	�	������
����
��	���
	��	!�1	!� ��

�� ����	
��	����	��	
��	��
���

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

1012

7436

3124

A � ��



�������	
	��

��� �� ����	�	'���	��������	0���	��	�����	-	�����	���	���'�	�
	�������	����

��	0��������
"	
��
	
��"	����	�	���$&	2����	���	3���	#	��������� ��

�� 4��	��
����	��	��	��0������
	��	��	��
�$��	'����	�����	��	�)����"	�����"

�	��	��"	��
�$��	��	
��	���$�	56	7	6	5,� ��
8�
	9!:	��	
��	����
	
��
		;	��	����
8�
	9%:	��	
��	����
	
��
	;	��	���������	�"	-	���	��
	9<:	��	
��	����
	
��

;	��	���������	�"	=�	����	0��������
���	��	����
�	!&	%&	<&	!%&	!<	���
%<�

�� /��'	���	����	��
	
��	</�	���	��	��0������
	��	
�����$	��	�	�����	4��
������	��������	��0�	>���	'�
�	�����	9�:	���	
���	'�
�	�����	9��:� ��

�	� �� ?�0����	@�������	 0��������
"	�����	'�
�	 ���0��
	 
�	 �
�	 �����
"	 ���
���
����
���	����
���� ��

�� 5A&AAA	��$�
�	���	
������

��	����	�	����"	�������&	�����$	�	0��������
"
��	�����	0��	��$�
	��	B	7	5A���	����	
��	0��������
"	��	$�

��$	���"	,	��$�
�
��	 �����	 ����$	0������	���
����
���	 ����
����	!���	 ����	 
��	����	 ���
��������� ��

�
� �� /�������
��
�	��
'���	��������	�����$�	���	
���	�����$��	C��
	��	��
�
�������
���	��	�	������	�������� ��

�� C�
�	��	����0��	��	�)��
���&	��0����	�
�
�����"&	D��#�
�
�����"&	�
���
�"
�
�
�����"&	3���
�"	�
�
�����"	���	'���	�����	�
�
�����"	0������� ���

��� �� ,��E�;&	F�	���

��;&F�		
⎩
⎨
⎧

−−−−−
∞<<<−−−−−+−

elsewhere0

02 )( xye yx

����	��		?	�;&F�		���		<��	�;&F�		����		ρ�" ���

�� ?�0����	'��
�	@�������	�����	����$	'�
�	
��	��$���������	��	�
�	0����	���
��
�	�������
���� ��

�� ?�0����	��'	�����'	����	�����	��	��0�����
��	��	
����	��	�
�	��	0����
���	)�����
���	���0����
�� ��

����

�����
��� �



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

�����
����	
�����

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

�����������������������

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

��������
���
���������������

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

'� *�+����
������+
�����
���
�"��,��+�����������!������,

��

�� *��������,"������-��%�������#�

������

�������	
	�

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

�� "�	��#$%���

�� ( )
( )31−

=
z

z
ZX ��� ( ) ( )

( )( )T

T

ezz

ez
ZX 2.0

2.0

1

1
−

−

−−
−= ! ��


� &'(���	�����$)%��	����*�
�	�������������	���������+��	��,�����+���
�+��*!�#����(�������������� 	��	�	���������	��,�����,+��*-�#��+�����
	����	� ����(��(���.�����
���	! ��

��� �� #����������������/�����0�0����"�	����	���	��12���� ��
�� ��3��
��� ��4��
���� #	����
��
������	���'����	����+-

�� &'(���	��������	� ������"%�������%"%��	����	
�����	��5�6�7��	
�"%��� ��

( ) nnx
8

3
sin

π=

��� �� "�	��5�6�(��	��"%����	 �1���')��""%��#"��� ����*����� ���	���8��	
�!

����������������9�6������� ��



�����
��� �

�� "�	�����
��
�����
�	������	���� ���	���8��	
�! ��

�
�
������δ����/�δ���0����/�δ���0��
�
�
������2δ����0�δ���0����/�δ���0��


� ,����	���'(���	�7��(���������12�! ��

��� �� ,��� �	�� �'(���	� ���:+(������"#1� �����!������ ��� ��	���(�����"#1
���
��������;�<!�,(�
��+����	�����������������*�	���8�����!�=����
*�	�*�>����������- ��

�� ���� 	���"#1�����7��������������;���<��	��ω���� 4
3π ����	 �=�**�	 

��	���! ��

�������	
	��

��� �� ?��������������	� ������@������?�	����������������	���-�A	�
&'(���	�B���C��7��	�*�	�	- ��

�� ?�+�"#1�"�����������	�����	�7��������##1�����5�	���	�����	�(����! ��


� B�������
�*(�����	������	�D�������������+����)#������+���)##
�	��&���(�
��������! ��

�	� �� "������ ���	��(�
���
���	�

�
��������


�
����E����Ω

�
����EE���F�����	�

Ω
�
���GEE���F���!�����*�	������������������������	��(��������D�������

�7"! ��

�� 2���	��������
����*)#��	��7�����������*������>���	�������� ���	��������	
�
�8����	!
�������0E!�����0���/�E!�����0���/�������/��!G����0���/�E!G���0��! ��

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

πωπ
πω

ω

ω

≤≤≤

≤≤≤≤

6.02.0)(

2.000)(8.0
j

j

eH

eH
��

�� &'(���	�����������	
�������	�#*(������	�����	�*������	������	���
��	����*���	�;������	������!�?�+������	��(�������������� 	�=� �
7����"������	��D�	��7����"��������	 ��*(������	�����	�;����- ��



��� �� &'(���	��	����������� 	����"#1����������	 ���	����*����!�?���������
�������	� ��������	����*���������������*����- ��

�� ,����	���'(���	���	������	�7��(��+����>)%��	����*!�"�	����	���	�
����������� ���	��������	
���8����	
�����0�����0���/������0����������/�����0��! ��

����

�����
��� �



Total No. of Questions : 8] [Total No. of Pages : 3

[3765] - 799

M.E. (E & TC) (Signal Processing)

STATISTICAL SIGNAL PROCESSING

 (2008 Course) (504507) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

2) Question Nos. 1 and 5 are compulsory.

3) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the difference between Pade’ and Prony’s methods with

examples. [6]

b) Implement the third order FIR filter H(z) = 1 + 0.5z–1 – 0.1z–2 – 0.5z–3,

using Lattice filter structure. [6]

c) Show how Wiener Filter can be used as a Noise Canceller. [6]

Q2) a) Explain the MYWE method for modeling an ARMA (p,q) process.[8]

b) Using MYWE method for modeling an ARMA (1,1) process find

H(z) for a given autocorrelation r
x
(k) = {26, 7, 7/2}. [8]

Q3) a) State and explain Levinson Durbin algorithm. Explain how Levinson

Durbin algorithm can be modified as step up Recursion. [8]

b) Using Levinson Durbin algorithm find Reflex coefficient j  and filter

coefficients a
p
(k) from the given autocorrelation r

x
(k) = {1, – 0.5,

0.625, – 0.75}. [8]
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Q4) a) Explain and Derive the algorithm for All-Pole signal modeling using

Prony’s Method. [8]

b) For N = 2 FIR Least Square Inverse system having a unit sample

response g(n) = δ(n) – 0.8δ(n–1) : [8]

i) Find residual energy due to truncation ε
t
.

ii) FIR Coefficients h(n).

iii) Minimum Square error {ε}
min

.

SECTION - II

Q5) a) Explain the difference between parametric and Non-Parametric Method

with advantages and disadvantages. [6]

b) Explain how DFT can be used to find Power Spectrum Estimation.[6]

c) Explain how FIR Wiener Filter can be used as one step predictor. [6]

Q6) a) Explain and derive the algorithm for Welch Method. [8]

b) Bartlett’s Method is used to estimate the Power Spectrum of a process

from a sequence of N = 2000 samples. [8]

i) What is the minimum length L that may be used for each sequence

if we are to have a resolution of ∇f = 0.005.

ii) Explain why it would not be advantageous to increase L beyond

the value found in (a).

iii) What is the minimum number of data samples N that are necessary

to achieve a resolution of ∇f = 0.008 if the Quality Factor Q that

is five times the Quality Factor of Periodogram?

Q7) a) Justify why Periodogram Method is asymptotically unbiased but not a

consistent estimation. [6]
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b) Consider a signal x(n) = d(n) + v(n); where d(n) is a AR(1) process that

satisfies the difference equation. [10]

d(n) = 0.8d(n – 1) + w(n)

Where w(n) is a white noise sequence with variance σ2
w = 0.49 and

σ2
v = 1.

i) Determine the auto correlation sequence r
x
(k) and r

x
(k).

ii) Design a wiener filter of length M = 2 to estimate d(n).

iii) Determine the MMSE for M = 2.

Q8) a) For Noncausal IIR wiener filter derive Wiener-Hope equation and

Minimum error. [8]

b) Write a note on Minimum Variance Spectrum Estimation. [8]

����

��������		 �



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

�������	


�������������������������������

 !" #�!�!$%$� &��$%# &��'(���$#%
��)

	���*�������
+�
	�

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

�� �������� �������!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
�� '�������(��������%�������������)��������� �
*� +�(�����
�������(������������"�$$������
,� -��
"�$
(�����������%$��$������$�.��
$$���������.��$����
����&
�������$��$��
�����

�������%$�����$$
����
/� ���������%$������.��"������� �

�����

�������	
	�

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

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

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

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

�� !
���	��
��"��
��
�
������	�
��#�	��
$�%&'
()*
��
��
�
�������
��
�
������
��
+$
��
����
�
���	��
��
�
������	�
��#�	��
��
,&
)*�
-�
���	��
��	�
��
�	��	�
	�	�
����
%
��
+%
)*�
-�
�	��������	�
�������
�����
������
�������
��
�������	�
�����������	��
./
�������	
0
%�%1
�/
2/
�������	
0
'%
�/
./
0
%
3
+%
)*
2/
0
+$
3
,&
)*
-�
���	��
�����		��
�	
��
��	�
����
+%
��
+$
)*
������
�
�������
����
������	��
4���	
�������
�	
����
���������
 ���
��
��
������
����
��	��
����
��������5 ��

��������	�
�



���������� �

��� �� 4���
�
�������
��
�����
����
�������
6�7
�����
��������
�	�
����
�����������
�������	� ��

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

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

��� 8�	����
�	
��������
�������
�����
����
�
���	���
��	����	�

∑
∞

∞−=

−=
h

nznhzH )()(

�� .�����
�
���
�����		�
��������
�����������	
��
��"��
��
������	�
��
�	
	�����
������
�

�

"��
0
�
"$��
�	�
���
	�����
������

�
�

"��
0
�
"$�
9
1��
-���
����
����
�
 "��
���
�
������
��
�
 "��
0
�

�

"���
9
*
��
�

�

"���
�	�
�����	
�

�

"��
�	�
�

�

"��� ��

�� :	�����
��
�����
�	
����
��
�����	�
����
�
"��
��	
�
��������
�	��
�	
4
�����		�
��������
�����
��������
����
���	���
��	����	�

∑
−

=

−=
1

0

)()(
D

k

D
k

k zHzzH ��

�������	
	��

�� �� �	�����
�����
��
!42.
$1
;
;�
/���
�����
3
'
�
�����
.������
�����
3
+$
�
�����
4���
�����
3
+$
�
�����

8�����
����
����
���
�	���
���
���
�����
����
������ ���

��  ���
�����
	��
�	
< ��

�� /����
�������
��� =!8�
���� 8�������
�������	��
��� !>?�

��� �� 8�����
�������������
�	�
�������
���	��
��������� ��

��  ���
����	�
������
��
-=2
+$%
8
@&
;
;� ��

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



��� �� ������	
 �����
>=2
���������� ��

�� 4���	
���
����
��������
���
�������	�
�����������	�� ��
4
0
1%%
.�����	�
%
A

��	�@%
-��	�����	
��	�
@%
A
�

A
@@
�B�
������	�
���
1%�%%%
)*

7����
 3
2

1
1 1010 −− ==

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

��  ���
�
	��
�	
< ��

�� .�������	�
��� 4��	�������	
�	
����
�#���
������

�� 8�	����
�������	�
��
��������
�	�
�	����������

�� ��
4
0
?�
����
����
�������
��
$
��	���������	�
��
�����	�
�	�
�	�
���
������
��
��	������ ��

��� 2���
 ����
 ���
������
��
 ��	�����
 ��
�	�
�	��
 ��
4
�	�
?
��

��������
����� ��

����

���������� �



Total No. of Questions : 8] [Total No. of Pages : 4

[3765] - 801
M.E. (E & T/C) (Signal Processing)
VLSI IN SIGNAL PROCESSING

 (2008 Course) (504509)
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) Assume suitable data, if necessary.

SECTION - I

Q1) a) Find the Loop bound and Iteration bound for the DFG shown below.

Also examine the precedence constraints and justify the loop bound

calculated above. [6]

b) Explain the Minimum Cycle Mean algorithm. [6]

c) Draw Single rate DFG from the given Multi rate DFG. [6]
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Q2) a) For the DFG shown below, each operation in it requires T u.t. What is

the maximum sample rate possible in this system? Place pipelining

registers on feed forward paths such that sample rate of the system is

approximately equal to 1/T.  [6]

b) Retime the DFG shown below using cutest at appropriate location (s)

and find whether feasibility and critical path constraints hold for clock

period c = 2. Write the set of inequalities due to both. [10]

Q3) a) What are the applications of Unfolding? Explain each with an example.

[6]

b) Design the folded architecture for the IIR filter shown. [10]
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Q4) Write short notes on any two : [16]

a) Design B
2
 for FIR systolic arrays.

b) LPM algorithm.

c) Parallel processing and pipelining architectures.

SECTION - II

Q5) a) Explain Parallel Carry-save and Carry-riple Array multipliers with sign

bit extension. Draw dependence graph for each. [10]

b) Explain Baugh-Wooley Multiplier and draw its architecture. [8]

Q6) a) With the help of neat diagrams explain the IO block, CLB slices and

Block memory of any FPGA. [8]

b) What are the clock distribution strategies applied for SoC designs?[8]

Q7) a) Explain the various routing resources available in a FPGA. What is

PSM and discuss the trade off of size and routing ability of PSM. [8]

b) Explain floating point arithmetic and how it is implemented on FPGA.

[8]
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Q8) Write shorts notes on any two : [16]

a) Clock Managers.

b) Floor Planning in FPGAs.

c) Bit serial multipliers.
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�� What is meant by ‘Stick slip’ vibration in a machine tool? State the causes
and commonly adopted methods in reducing the positional error due to stick-
slip vibrations. [8]
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Total No. of Questions :8] [Total No. of Pages : 2

[3765]-7
 M.E. (Civil)  (Construction Management)

CONSTRUCTION TECHNIQUES
 (Revised Course 2002)

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

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

P1854

SECTION - I

Q1) a) For tunneling in rock, what are the factors which decides “Selection
of” – method of tunneling. List out and explain them in details.

b) Explain with a neat sketch basic operations involved in one boring cycle
in rock tunneling using “Full face Tunnel Boring Machine (T.B.M)”.

[16]

Q2) a) Give corrective measures adopted in correcting the “Tilts in well
foundations”.

b) Explain with sketches “Pneumatic sinking of caissons” used for bridge
foundations at a creek location.

[16]
Q3) a) List out problems and precautions you will take in construction of

high-rise buildings.
b) Explain in details method of construction of micropiles.

[16]
Q4) Write short notes on any three of the following : [18]

a) Burn cut in rock tunneling.
b) Shotcreting.
c) Advantages of “Part Face Tunnel Boring Machines”.
d) Tremie concreting method used in construction of diaphragm walls.
e) Negative skin friction in piles.

P.T.O.
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SECTION - II

Q5) a) List out different ‘Tunnel Lining Methods’ used and explain any one
in details.

b) How does the method of Tunnel lining affects the “ Rate of Advance”
in a tunnel. [16]

Q6) a) List out different types of Cofferdams used for construction of a
Bridge foundation in a flowing river.

b) Explain any of the methods of construction of the Cofferdam in details
including its removal after completion of foundation.

[16]

Q7) a) Explain “Jet Grout” technique used in “Tunneling in soft soil”
b) Give advantages and disadvantages of “Jet Grout”. Columns with

other methods of grouting used. [16]

Q8) Write short notes on any three of the following : [18]

a) Precautions in use of concrete pumps in construction of High-Rise
buildings.

b) Specifications and properties of Bentonite slurry used in large diameter
piles.

c) Chemical Grout applications in civil works.

d) Advantages of ‘Well-paint’ system of dewatering.

e) ‘Tunnel  Formwork’ used in High Rise buildings.

# # # #
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Total No. of Questions : 8] [Total No. of Pages : 3

[3765] - 22

M.E. (Civil) (Hydraulic Engineering)

IRRIGATION AND DRAINAGE

 (Old Course)
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, and non-programmable electronic
pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Define soil water. Explain the classification of soil water depending on

its existance in soil in various forms. [8]

b) Name the different soil-moisture constants and explain each of them

briefly. [8]

Q2) a) Explain the following terms : [4]

i) Evaporation.

ii) Transpiration.

b) Differentiate clearly between potential evapotranspiration and actual

evapotranspiration. [6]

������
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c) After how many days will you order irrigation for the crop in order to

ensure healthy growth of the said crop having following soil and crop

characteristics : [6]

i) Field capacity of soil = 29%

ii) Permanent witting point = 11%

iii) Soil density = 1300 kg/m3

iv) Effective depth of root zone of the crop = 750 mm

v) Daily consumptive use of water for the crop = 12.5 mm

vi) Percentage of readily available moisture = 80%.

Q3) a) What are saline and alkaline soils? What are the causes of salinity and

alkalinity of soils? How are such soils reclaimed? [10]

b) Explain the causes of soil erosion and the corresponding measures to

be taken to prevent it. [6]

Q4) Write short notes on any three of the following : [18]

a) Flow of water in saturated and unsaturated soils.

b) Consumptive use concept in irrigation.

c) Drip irrigation method and its design concepts.

d) Advantages and disadvantages of drip irrigation.

SECTION - II

Q5) a) State concept of lift irrigation and with help of a neat sketch of layout,

explain different elements of lift irrigation scheme. [8]

b) With help of equations, explain design consideration in distribution

system of lift irrigation scheme. [8]

Q6) a) With a neat sketch, state concept and different components of sprinkler

irrigation scheme. [8]

b) Enlist flow chart of design steps of sprinkler irrigation. [8]

�������		 	



Q7) a) State concept of command area development. What are the different

on farm structures? Explain any one of it. [8]

b) Define and explain the drainage coefficient. A tile drain system drains

off 15 ha land for 2 days. Estimate volume of water that can be drained

off in this period with drainage coefficient of 1.5 cm. [8]

Q8) Write short notes (any three) : [18]

a) Gravity outlet and Pump outlet.

b) French drain-concept-sketch-functioning.

c) Herring bone system of layout of tile drain.

d) Flowchart of design steps of drainage system.
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Total No. of Questions : 6] [Total No. of Pages : 3

[3765] - 38

M.E. (Civil) (Structures)

BRIDGE ENGINEERING

 (2002 Course)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two questions from each section.

2) Answers to the two sections should be written in separate books.

3) Figures to the right indicate full marks.

4) Use of IRC codes, IS 1343, IS 456-2000 & non programmable calculator is
allowed.

5) Neat diagrams must be drawn wherever necessary.

6) Assume any other data, if necessary.

SECTION - I

Q1) a) Write short note on Forces on Abutments. [8]

b) Write detail note box girder bridge. [8]

c) What are the factors affecting the span of bridge. [9]

Q2) Design intermediate post tensioned prestressed concrete Tee Beam Bridge

girder for the following [25]

Effective span = 15m, width of carriageway = 7.5m, No. of beams 4, equally

spaced along the carriageway width, Spacing of cross girders = 3m c/c, No

footpath on either side loading class = IRC class AA, kerb size = 150 ×

600mm, concrete grade M45 Design should include detail load, bending

moment calculation, Check fiber stresses in concrete Draw sketches showing

cable profiles.
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Q3) a) Design the culvert with the data : [18]

Clear span of the culvert = 7m

Clear carriage way width = 7.5m

Size of kerb = 300 mm × 600 mm

Average thickness of wearing coat 100 mm

Use material M25, Fe 500

Loading class A

Draw the cross section showing details of reinforcement at mid-span

and at junction of the slab are kerb.

b) Compare simply supported PSC girder with balanced cantilever PSC

girder. [7]

SECTION - II

Q4) a) Explain with sketches, how tilting of sinking well foundation is

corrected. [9]

b) List the different forces to be considered for design of bridge abutment

design, explain importance of each. [8]

c) Describe different factor affecting the type of bridge foundations. [8]

Q5) a) Design wall type RCC pier for the following : [20]

Top width of pier = 1m with semicircular ends

Length of pier = 7m excluding the semicircular part

Height of above footing = 10m

HFL above the top of footing = 8m

Total DL Reaction = 2000kN

Total LL Reaction = 1100kN

Tractive force = 130kN

C/C distance of bearing on either side of centre line of pier = 1m

��������	 




BM in traffic direction due to unequal DL & LL = 600 kN-m

Material of pier and footing = M40 & Fe500

Safe bearing capacity = 200 kN/m2

Velocity of water current = 4m/s consider the cross current also

Design the RCC footing and reinforcement in pier, check the stresses

at the bottom of pier.

b) List merits and demerits pile type well type foundation used for bridge.

[5]

Q6) a) Write a short note on metallic bearing, Draw sketches. Explain its merits

and demerits. [5]

b) Design a reinforced elastomeric bearing at a pinned end of a plate

girder of a bridge with following data. [20]

Maximum vertical load = 1000 kN

Dynamic vertical load = 80 kN

Transverse lateral load = 40 kN

Longitudinal load = 50 kN

Longitudinal total translation 12 mm

Rotation at support 0.003°

Shear modulus of elastomeric bearing = 1.2 N/mm2

Allowable comp. stress for concrete = 8 N/mm2

Allowable comp. stress for elastomer = 10 N/mm2
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Total No. of Questions : 8] [Total No. of Pages : 2

[3765] - 149
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Time : 3 Hours] [Max. Marks : 100
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5) Assume suitable data, if necessary.
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Total No. of Questions :6] [Total No. of Pages : 1

[3765]-168
 M.E. (Electrical) (Power System)

 HIGH VOLTAGE POWER TRANSMISSION
(503204)  (2002 Course)

Time :3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any Two 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.

P1865

SECTION - I

Q1) a) Discuss with neat sketches the lightning stroke mechanism. [15]
b) Explain dynamic voltage rise and operating characteristics of lightning

arresters. [10]
Q2) a) Discuss generation of overvoltages in EHV systems caused by switching

operations. [15]
b) Discuss guiding principles of insulation coordination. [10]

Q3) Write short notes on :
a) Voltage control using synchronous condensers. [8]
b) Shunt and series compensation. [9]
c) Static reactive compensation system. [8]

SECTION - II

Q4) a) Discuss operation of 3-phase bridge converter with overlap greater than 60
degree. [12]

b) Explain with neat sketch the operation of 12 pulse converter. [13]
Q5) a) Discuss basic means of control and power reversal in case of HVDC

transmission system.                                                          [10]
b) Explain principle of DC reactors, circuit breakers and overvoltage

protection in HVDC transmission system. [15]
Q6) Write short notes on :

a) Advantages and problems of ground return in HVDC system. [8]
b) Harmonics and their control of HVDC system. [8]
c) Reactive power control in HVDC system.                                  [9]

# # # #



Total No. of Questions : 6] [Total No. of Pages : 2

[3765] - 170

M.E. (Electrical) (Power System)

SPECIAL TOPICS IN HIGH VOLTAGE ENGINEERING

 (2002 Course) (503210 (a))
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two 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.

SECTION - I

Q1) a) Discuss breakdown mechanism in composite insulation system. [10]

b) Explain various theories of breakdown for liquid insulation system.[15]

Q2) a) Discuss voltage multiplier circuit used for generation of high voltage

d.c. [10]

b) With reference to electrostatic generator explain : [15]

i) Generation of charges.

ii) Transportation of charges.

iii) Collection of charges and.

iv) Generation of high voltages.

Q3) Write short notes on :

a) Marx circuit. [8]

b) Effect of inductance on wave shape of lightning impulse voltage. [8]

c) Mixed divider. [9]
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SECTION - II

Q4) Write short notes on :

a) Fencing, earthing and shielding of high voltage test setup. [8]

b) Auxilliary facilities required for high voltage test setup. [9]

c) Safety circuits for high voltage labs. [8]

Q5) a) Draw a neat schematic diagram of straight detection method and explain

principle of operation of partial discharge measurement. [15]

b) Explain artificial pollution tests on high voltage insulators. [10]

Q6) a) Discuss radio interference and its measurement used in high voltage

laboratories. [15]

b) Explain capacitance and dielectric loss measurement test setup. [10]
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Total No. of Questions :8] [Total No. of Pages : 3

[3765]-190
 M.E.  (Computer)

 ADVANCED DATABASE MANAGEMENT SYSTEMS
 (2002 Revised Course ) (Theory)

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) Assume suitable data, if necessary.

P1868

SECTION - I

Q1) Explain with examples following concepts in the context of databases. [16]
a) Foreign keys, primary keys, candidate keys.
b) Object relational mapping.
c) Round robin partitioning of parallel databases.
d) Serialisability.

Q2) Give good example queries for any system of your own choice for the following
cases (queries can be in plain English or SQL whichever appropriate). State
your assumptions, data assumed clearly. [16]

a) A point query and a range query.
b) Any Example : Decision support system query.
c) A SQL query with WHERE clause.
d) Any two table or Multi table query.

Q3) Answer with examples and neat diagrams if relevant. [16]
a) What is Multidimensional data and multi dimensional queries.
b) Draw an ER diagram for a hypothetical College Library system.
c) What do you understand by Data dictionary and metadata.
d) What do you understand by database transactactions.

P.T.O.



[3765]-190                                          2

Q4) Write short notes on any three : [18]
a) Functions, stored procedures, Triggers.
b) Pivoting, dicing, rollup drill down in OLAP.
c) Spatial Geographic Map based databases.
d) Query parallelism (intra, inter, inter operation ....)
e) Commit/Rollback and Two phase commit.
f) Role of Log Writer process, checkpoint process, Lock Manager process.
g) Normalization of databases.

SECTION - II

Q5) Write short notes on any three : [18]
a) SQL and its variants, features.
b) Data mining and applications.
c) Database applications for a Cricket sports website.
d) Search engines, advanced searches, relevance of search results.
e) JDBC or ODBC.
f) Failures, Recovery, Availability of databases.

Q6) Write how databases are useful, important and what kind of data, tables
and what kind of queries, what kind of applications will be relevant in
following domains.  Can you also think of applications in following domain
related to maps/geographic data, Website application scenario (ie say what
can a hospital achieve by having a website for hospital?..), Data warehousing
applications scenarios? [16]
a) A Hospital.
b) A College.

Q7) Banks are doing transactions, business, and customer support online.  In
context of banking and online web based banking in particular, explain with
examples the following. [16]
a) What kind of data will bank keep, what kind of online transactions/

queries can bank support over the internet?

b) Need for privacy, confidentiality and security of customers, accounts.
c) Performance and response time for transactions.
d) Need for databases, issues and challenges in credit card applications.



Q8) Explain the CONCEPT, its features and give example applications for
following with relevant diagrams if required to illustrate the concept/
application. [16]
a) Distributed databases.
b) Deadlocks.
c) GUI, front-end for database applications (Hint: like Visual basic forms,

HTML forms)
d) Possible Applications of Databases for Governments/citizens (Hint:E-

Governance, online tax payment etc).

                                                # # # #
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[3765]-440
 M.E. (Civil) (Hydraulic Engg.)

DAM ENGINEERING
(Elective - I) ( 2008 Course)

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 logarithmic tables, slide rule, Mollier charts, electronic pocket calculator

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

P1872

SECTION - I

Q1) a) Explain pseudostatic and dynamic response approach of earthquake force
evaluation in gravity dam. [8]

b) Enlist design steps of 2-D method of design of gravity dam. [8]

Q2) a) Derive equation of thick cylinder theory of design of an arch dam. [8]

b) Explain general concept of trial load theory of design of an arch dam. [8]

Q3) a) Explain different measures taken to protect upstream and downstream
slopes of an earth dam. [8]

b) Enlist the steps to draw a phreatic line in an earth dam. [8]

Q4) Write short notes (any three) [18]
a) Stress concentration around openings in gravity dam.
b) Sudden drawdown condition and its significance in an earth dam.
c) Reservoir operation.
d) Foundation treatment in gravity dam.

P.T.O.
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SECTION - II

Q5) a) Explain design principles of rockfill dam. [8]
b) Differentiate between rockfill dam and earth dam. [8]

Q6) a) Explain concept and types of buttress dam. [8]
b) Enlist design steps of buttress dam. [8]

Q7) a) State classification of spillway and explain design of an ogee spillway.[8]

b) With neat sketches, explain any for energy dissipation devices in
spillways. [8]

Q8) Write short notes (any three) : [18]
a) Tainter gate - concept - sketch - merits.
b) Siphon spillway.
c) Characteristics of rockfill materials.
d) Automatic gates.

# # # #



Total No. of Questions :6] [Total No. of Pages : 2

[3765]-455
 M.E. (Civil) (Structures)

STRUCTURAL DESIGN OF CONCRETE BRIDGES
 ( 2008 Course)

Time :4 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of IRC- 5,6,18,27,45,78, & 83 codes, IS 1343, IS 456-2000 is allowed.
5) Mere reproduction of theory from IS or IRC codes as answer will not get full credit.
6) Neat diagrams must be drawn wherever necessary.
7) Assume suitable data, if necessary.

P1875

SECTION - I

Q1) Write detail notes with sketches.
a) Cellular bridge decks. [8]
b) Economical span of bridge. [8]
c) Explain Guyon – Massonet orthotropic plate theory of analysis of bridge

deck. [9]

Q2) a) Write short note skew bridges. [8]

b) Design box culvert with the data : [17]
Clear span of the culvert = 5m.
Clear carriage way width = 7.5m.
Size of kerb= 150mm × 600 mm.
Average thickness of wearing coat 80 mm.
Use material M30, Fe 500.
Loading IRC class A.
Draw the cross section showing details of reinforcement at mid-span and at
junction of the slab are kerb.

Q3) Design intermediate post tensioned prestressed concrete Tee Beam Bridge
assuming suitable slab depth for the following : [25]
Effective span=15m, width of carriageway=7.5m, No. of beams 4, equally
spaced along the carriageway width, Spacing of cross girders=3m c/c, width
of footpath on either side of carriageway=1.2m loading class=IRC class AA,

P.T.O.
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kerb size=200 × 600 mm, concrete grade M45 Design should include detail load,
bending moment calculation, check fiber stresses in concrete, Draw sketches
showing cable profiles.

SECTION - II

Q4) a) Structural differences between simply supported bridges and om rigid
frame bridges. [9]

b) Write short note Wing wall. [8]
c) Describe different factor affecting the design of rigid frame bridge. [8]

Q5) a) Write a short note on roller and rocker bearings. [5]
b) Design a reinforced elastomeric bearing at a pinned end of a plate

girder of a bridge with following data. [20]
Maximum vertical load= 900 kN.
Dynamic vertical load= 90 kN.
Transverse lateral load= 50 kN.
Longitudinal load= 60 kN.
Longitudinal total translation 10 mm.
Rotation at support      0.003°.
Shear modulus of elastomeric bearing=  1.2 N/mm2.
Allowable comp. stress for concrete=  8 N/mm2.
Allowable comp. stress for elastomer= 10 N/mm2.

Q6) a) Design RCC wall type pier for the following : [20]
Top width of pier= 1.2m with semicircular ends.
Length of pier= 7.5m excluding the semicircular part.
Height of above footing=9m.
HFL above the top of footing= 7m.
Total DL Reaction= 2400kN.
Total LL Reaction= 1200kN.
Tractive force= 140 kN.
C/C distance of bearing on either side of centre line of pier= 1m.
BM in traffic direction due to unequal DL & LL= 500 kN-m.
Material of pier and footing=M40 & Fe500.
Safe bearing capacity= 240 kN/m2.
Velocity of water current= 4m/s consider the cross current also design
the RCC footing and reinforcement in pier, check the stresses at the
bottom of pier.

b) Write short note on Pneumatic caissons. [5]

# # # #
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c) Explain in detail autoclave curing for high performance composite material.

[5]
d) Write short note on residual stresses in composite laminates. [5]
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Total No. of Questions :8] [Total No. of Pages : 2

[3765]-598
 M.E. (Electronics) (Digital Systems)

EMBEDDED SYSTEMS
(504201) ( 2008 Course) (Sem. - II)

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) Assume suitable data, if necessary.

P1885

SECTION - I

Q1) a) With the help of suitable examples, explain the following characteristics
of an embedded system. [8]
i) Reactive and Real time.
ii) Tightly constrained.

b) Architecture of CPLD is less suitable for large and complex design.
Explain why? Describe various features of FPGA. [10]

Q2) a) With the help of suitable block diagram, describe the architecture of ARM 7
core processor [10]

b) What is long multiplication and multiplication with accumulate in ARM
processor.  Explain with suitable examples. [6]

Q3) a) Which are the different interrupts in ARM processors? How they are
handled? [8]

b) Explain the role of advanced microprocessor bus architecture (AMBA)
in ARM processors.  Explain the timers in ARM processors. [8]

Q4) a) What is IEEE 802.11 protocol?  Explain the data transfer using this
protocol. [8]

b) Draw and explain following fields of standard format of CAN protocol. [8]
i) Arbitration.
ii) Control.
iii) Data.
iv) CRC.

P.T.O.
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SECTION - II

Q5) a) How does debuggers and emulators help in testing and debugging
assembly language program and systems? [8]

b) Describe development cycle of Embedded system? Describe different
development tools used in Embedded system. [8]

Q6) a) Explain Round Robin architecture with interrupt in detail with example. [8]
b) Why C & C++ is specially suitable for programming in Embedded

systems? [8]

Q7) a) Explain the use of semaphore and its related OS functions. [8]
b) Explain the memory management functions of RTOS. [8]

Q8) a) What are the features of μCOS-II. Explain the following with respect to
μCOS-II. [10]
i) Porting of μCOS.
ii) Timer related functions.

b) With suitable example explain inter process communication (IPC)
using mailbox/queue in RTOS? [8]

# # # #
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[3765]-615
 M.E. (Production)

SHEET METAL PROCESSING
(Elective - II) ( 2008 Course)

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

1) Solve any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever required.

P1886

SECTION - I

Q1) a) Explain rate sensitivity and its effect on sheet metal product?  Give any
one test to asses it. [8]

b) Explain different defects appearing in sheet metal product. [8]

Q2) a) Describe various steps taken from the  product design stage to finished
product while manufacturing in a large quantity, for petrol tank for bike. [8]

b) Explain slip line fields for all possible friction coefficient applicable to
compression with width / height = 2:1. [8]

Q3) a) Write steps followed in bending process. [8]

b) Explain process analysis for deep drawing of axissymetric parts. [8]

Q4) Write short notes on any three : [18]

a) Methods of spring back compensation.

b) Fine blanking.

c) Forming limit diagram.

d) Press tools used in sheet metal operation.

P.T.O.
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SECTION - II

Q5) a) Explain design consideration in contour roll forming. [8]

b) Explain diffusion bonding process and give two examples. [8]

Q6) a) Make brief classification of presses.  Explain the method of selection of
press for a corrugated sheet. [8]

b) Identify possible accidental area inn press shop.  State necessary
safety devices for it. [8]

Q7) a) Explain the scope of CAD in sheet metal forming processes. [8]

b) Explain CAD/CAM in improving the quality of sheet metal operation. [8]

Q8) Write a short notes on any three : [18]

a) Press rakes.

b) Tube hydroforming.

c) Deformation in welding contours.

d) Centre of pressure in press operation.

# # # #
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Total No. of Questions : 8] [Total No. of Pages : 2

[3765] - 637

M.E. (Computer)

ADVANCED COMPILERS

 (2008 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

2) Answers to the two sections should be written in separate answer books.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain in detail various issues in designing a compiler. [8]

b) What are features of YACC tool? Give YACC specification for parsing

of arithmetic expressions. [8]

Q2) a) Discuss various issues involved in efficient code generation. [8]

b) Explain : Code generator. [8]

Q3) a) Explain in detail the unified algorithm for data flow analysis. [8]

b) Which are different techniques for code optimization? Support your

answer with proper examples. [8]

Q4) Write short notes (any three) : [18]

a) LEX.

b) Code generation for pipelined machines.

c) Data flow analysis.

d) SSA form.

������
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SECTION - II

Q5) a) Explain in detail the need for parallel compilers. Which are design

parameters for parallel compilers. [8]

b) Explain parallelism detection with respect to parallel compilers. [8]

Q6) a) What is dynamic compilation? [6]

b) Explain : Compilation for distributed machines. [10]

Q7) a) Explain register allocation for distributed machines. [6]

b) Explain in detail the need, advantages and disadvantages of JIT

compilers. [10]

Q8) Write short notes (any three) : [18]

a) Symbol table.

b) Auto scheduling compilers.

c) Tools for compilers.

d) Machine optimization for distributed machines.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3765] - 638
M.E. (Computer)

WEB SERVICES AND SOA
 (2008 Course) (Theory)

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) Assume suitable data, if necessary.

SECTION - I

Q1) Discuss following statements with examples in context of contemporary

SOA : [16]

a) SOA is a service oriented computing paradigm.

b) Contemporary SOA increases quality of service like transactional

capabilities.

c) Contemporary SOA supports, fosters, promotes : vendor diversity.

d) Contemporary SOA supports, fosters, promotes : business modeling.

Q2) a) What is XML, explain how XML is suitable for SOA. [6]

b) What are objectives of service oriented analysis. [4]

c) What do you understand by tools for SOA. [6]

Q3) Explain concepts and if relevant illustrate with diagrams/examples : [16]

a) WSDL.

b) Scripting languages.

c) XSD.

d) Two values for SOAP STYLE attribute (document, rpc).

������
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Q4) Write short notes (any three) : [18]

a) Service administration and governance.

b) Meeting customer functional/nonfunctional requirements with SOA.

c) Messaging with SOAP.

d) Need for Enterprise service Bus.

SECTION - II

Q5) a) Write what you understand by Usability/User friendliness in a website.

What are the typical usability features that one sees in well designed

websites (Hint sitemap, GUI controls like lists, navigability like back

button.) How does one make such sites interactive using HTML, CSS,

DHTML, plug-In, Applets, Active X controls. [8]

b) What is AJAX, what are the advantages, describe some effects as seen

by endusers of a website with an example Homepage of say a

hypothetical cricket website, asynchronous communications involved

and XmlHttp request involved in communications and responses. [8]

Q6) In brief explain : [16]

a) RSS feeds, ATOM, automatic updation with feeds, advantages of feeds.

b) Terms : Sockets, RPC.

c) Service level agreements (say for performance).

d) Digital signature.

Q7) Give your own examples for following and explain : [16]

a) Two tier architecture with a diagram.

b) XML data and schemas for “patient history” in a hypothetical hospital

system.

c) Different Security threats in a web application.

d) Webservices.

���������	 




Q8) Write short notes any three : [18]

a) Advantages of Service Oriented Architecture over middleware like

CORBA/.NET/COM.

b) Object oriented principals and their advantages.

c) Java and J2EE.

d) Software design and architecture.
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[3765]-649
 M.E. (Computer Engg.)

DATA WAREHOUSING & DATA  MINING
 ( 2008 Course)

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) Assume suitable data, if necessary.

P1890

SECTION - I

Q1) With a suitable example, explain the star, Snowflex and fact constellation
schemas used for implementing a data warehouse. Discuss their relative merits
and demerits. [18]

Q2) Draw a neat diagram showing various stages that are used to carry out data
mining.  Explain each stage in details. [16]

Q3) a) With suitable examples, explain the following data mining tasks. [8]
i) Prediction.
ii) Association.
iii) Clustering.
iv) Characterization.

b) Compare : [8]
i) DBMS and Decision support systems.
ii) SQL Queries and Data Mining queries.

Q4) a) Explain the working of Lazy Classifiers and compare it with decision
tree and neural network classifiers. [8]

b) What do you mean by incremental and decremental instance selection?
Explain briefly any one algorithm you know. [8]

P.T.O.
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SECTION - II

Q5) a) What is cross validation?  What is significance of validation set? [6]
b) With a suitable example, explain any decision tree algorithm you know. [10]

Q6) a) Describe the taxonomy of clustering techniques and briefly comment. [6]
b) Explain K-means clustering algorithm. [10]

Q7) Discuss in details : [18]
a) Web mining.
b) Text Mining.

Q8) a) With a suitable example, explain Apriori algorithm. [10]

b) Write a short note on Spatial Data Mining. [6]

# # # #
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Total No. of Questions : 8] [Total No. of Pages : 3

[3765] - 708

M.E. (IT)

MANAGEMENT TRENDS IN INFORMATION TECHNOLOGY

 (2008 Course) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Question Nos. 4 and 8 are compulsory. Out of the remaining attempt 2
questions from Section - I and 2 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) Assume suitable data, if necessary.

SECTION - I

Q1) a) Consider the setting up of the infrastructure for conduction of an on-

line examination. List down the work break down structures for the

system. Draw the project network diagram for the same using different

techniques of precedence diagramming method. Find the critical path

for the said system from the PND. [12]

b) Elaborate on the various constraints the team has to deal with in building

the project plan. [4]

Q2) a) Define traditional conflict and modern conflict and compare the two.

Explain in detail the reasons that cause workplace conflicts and different

ways to deal with conflict. [8]

b) Write a note on IT/IS audits. [8]
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Q3) a) Consider a social service organisation which is working towards making

India polio-free by 2015. Perform system analysis of the existing system

and customize the general model of management information system

(MIS) to suit the above mentioned social service organisation. [8]

b) Define the following with eg. :

Copyrights, patents, tradesecrets and trademarks.

Write a note on copyrights in general and copy rights in India. [8]

Q4) a) Compare and contrast various project quality standards. [6]

b) What is corporate social responsibility? Explain its impact on society.[6]

c) Consider the development of an online shopping portal. Explain the

different ways of estimating the budget for the system. Prepare an

excel sheet of the project budget. Explain the various techniques of

keeping track of budgetary expenses. [6]

SECTION - II

Q5) a) You are required to decide upon the setting up of a network for distance

learning. Create and elaborate on the following parameters w.r.t. to the

system and explain their significance : [12]

i) Project charter.

ii) Stakeholders.

iii) Feasibility plan.

b) Explain the process of change management in a system of your choice.

[4]

Q6) a) In detail explain the four forces that shape ethical conduct. [8]

b) With the model explain various stages of formal group development.

Also explain various criteria for informal group formation. [8]

��������	
 �



Q7) a) “The concept of Datawarehouses (DW) emerges from several sets of

information which users need”. Justify the statement by projecting the

DW as an effective management information system. [8]

b) Write notes on Intellectual property Rights (IPR) and IPR in India.[8]

Q8) a) Consider the crashing of a hugely popular social networking site on

the internet due to the absence of an effective disaster recovery strategy.

Design a disaster management plan (DMP) by listing down the threats

& the corresponding counter measures to those threats. [6]

b) Explain E-commerce as a MIS. Illustrate with example. [6]

c) Write notes on energy audit/energy management. [6]
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Total No. of Questions :6] [Total No. of Pages : 1

[3765]-778
 M.E. (Printing Engineering & Graphic Communication)

PRINTING & PACKAGING MATERIALS
(508104(b))  (2008 New Course)

Time :3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any Two 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.

P1900

SECTION - I

Q1) a) Describe the materials used for pre-press operation. [10]
b) Discuss various types of light sources. [8]
c) Explain various types of chemicals used for Gravure cylinder. [7]

Q2) a) With reference to papers used for printing and packaging discuss : [15]
i) Various types.
ii) Properties of papers and
iii) Interaction with other materials.

b) Explain the manufacturing process of metalized polyster film. [10]

Q3) a) Explain various methods used for identifying the printing materials.[15]
b) Explain burning tests for Pet, BOPP, P.A.  and P.E. [10]

                                           SECTION - II

Q4) a) Describe various tests carried out on packaging materials. [15]
b) Write short note on Rub Resistance. [10]

Q5) a) Describe various inks used for printing applications.   [10]
b) Explain the manufacturing process of solvent base inks. [10]
c) Discuss chemical structure of inks. [5]

Q6) a) Explain colour comparison by draw down and printing. [8]
b) Explain tack measurement of ink. [8]
c) Discuss troubleshooting methods used for inks.                           [9]

# # # #



Total No. of Questions :6] [Total No. of Pages : 2

[3765]-784
 M.E. (Printing Engg & Graphic communication)

WEB HANDLING ON PRESS
(508109) ( 2008 Course)

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

1) Answer any two 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.

P1901

SECTION - I

Q1) a) What are the various requirements of web in laser show? [10]

b) Draw a neat sketch and explain basic principle of operation of stroboscope.
How it is used in web setting? [15]

Q2) a) Explain the principle of operation of corona treatment. [15]

b) Discuss basic principle of flame treatment required in some applications
of printing. [5]

c) Explain the purpose of antistatic eliminator. [5]

Q3) a) Write a note on - Three zonal tension control of web handling. [15]
b) Explain various types of tension controller used in printing machines.[10]

SECTION - II

Q4) a) Discuss the method adopted for direction registration control in press.
[8]

b) Explain various methods used to control machine direction registration
control. [10]

c) Why automatic registration controller is not advisible for small quantity
production used? [7]

P.T.O.
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Q5) a) Explain web guiding system. [8]

b) How imbalance of roller affects the quality of printing? [8]
c) Explain static and dynamic balancing of rollers. [9]

Q6) a) Draw a neat sketch of wrap angle and explain its operation. [8]
b) Explain procedure followed for deciding diameter of transport roller. [8]
c) Explain mathematical method used for calculation of deflection of web

guide rollers. [9]

# # # #



Total No. of Questions : 6] [Total No. of Pages : 2

[3765] - 789

M.E. (Printing Engineering and Graphic Communication)

ADVANCES IN CONVERTING AND PACKAGING

 (2008 Course) (Elective - IV) (508112(b)) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two 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 and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the principle of operation of online Integrated Machines using

CIP - 3 and CIP - 4. [15]

b) Discuss basic principle and applications of die cutting. [10]

Q2) a) Explain the concept of embossing. [10]

b) Discuss various procedures followed for coating and varnishing. [8]

c) Write a brief note on : [7]

Loose Leaf Adhesive Binding.

Q3) a) Discuss various types of lamination techniques and also explain

adhesives used for lamination. [15]

b) What is extrusion lamination? Explain advantages of extrusion

lamination over adhesive lamination. [10]
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SECTION - II

Q4) a) Explain plastic extrusion process. [15]

b) Write short notes on : [10]

i) Shrink wrap.

ii) Stretch wrap.

Q5) a) Calculate the cost of pouch of size 150mm × 250mm made from 3kyer

laminate used for 250gm of food products. [9]

b) Enlist various requirements of packaging material used for microwave

packaging. [8]

c) Draw a neat layout of stand up pouch used for printing. [8]

Q6) a) Explain various types of barrier properties required for packaging

material. [10]

b) Write short notes on :

i) Aseptic packaging. [8]

ii) Automatic pouching machine. [7]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3765] - 807

M.E. (E & TC) (Signal Processing)

COMPUTER VISION

 (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 books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain working of CCD camera sensor. Explain the effect of sensor

size on image quality. [8]

b) What is Bayer filter array? How it is used to capture color information.[8]

Q2) a) What is perspective projection? Give properties of perspective projection.

[8]

b) Explain orthographic and weak perspective projection. [8]

Q3) a) What is affine transform? Find rotation matrix for an object rotation of

30 degrees around the Z axis, followed by 60 degrees around the

X axis. All rotations are counter clock wise. [8]

b) Explain camera parameters & camera matrix. [10]
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Q4) a) Explain the terms world coordinates, camera coordinates and image

coordinates. Explain use of perspective transform in imaging geometry.

[8]

b) Assume that first the camera center is at the origin of the world

coordinates. Next the camera is translated by (0, 2, 2) units in x, y & z

direction respectively and then rotated by 90 degrees around z axis in

the clockwise directions. Image is formed by perspective projection.

Assume that focal length of the camera is 0.030 Find the image

coordinates of the point which has world coordinates (1,1, 0.2). [8]

SECTION - II

Q5) a) What is stereo imaging? Explain need and applications of stereo

imaging. [8]

b) Explain epipolar geometry, epipolar line and epipoles. Explain the

term disparity. [8]

Q6) a) Give constraints and assumptions while establishing correspondence

between stereo images. [8]

b) Explain correlation based correspondence search in stereo images. [8]

Q7) a) Define optical flow in images. What is brightness consistency

assumption in optical flow estimation? [8]

b) Explain optical flow iterative estimation technique. [8]

Q8) a) With the help of block diagram, explain principal of Tomography.[9]

b) Explain Fourier slice theorem for image reconstruction. [9]
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[3765]-640
 M.E. (Computer Engineering)

DISTRIBUTED SYSTEMS
 (510108)

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

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

P1911

SECTION - I

Q1) a) List out the various communication failures in handling remote objects.
Why do these failures happen and give your suggestions to overcome
such failures? [8]

b) Explain what is meant by transparency and give examples of different
types of transparency. [4]

c) Explain why transient synchronous communication has inherent scalability
problems and how these could be solved. [6]

Q2) a) Show that Byzantine agreement can be reached for three generals,with
one of them faulty, if the generals digitally sign their messages. [8]

b) A distributed system may have multiple, independent critical regions.
Imagine that process 0 wants to enter critical region A and process 1
wants to enter critical region B.  Can Ricart and Agrawala’s algorithm
lead to deadlocks? Explain your answer. [8]

Q3) a) How does AFS gain control when an open or close system call referring
to a file in the shared file space is issued by a client. [8]

b) Discuss the different DNS navigation schemes and comparatively analyze
which method is advantageous in real-time distributed networking
scenario. [8]

P.T.O.
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Q4) Write short notes on (any three)  : [16]
a) Peer-to-peer Systems.
b) Events and Notifications.
c) RMI and RPC.
d) Directory Service.
                                          SECTION - II

Q5) a) Describe the possible pitfalls in DSM approach when two programs
try to access the same memory location. [6]

b) Why is thrashing an important issue in DSM systems and what methods
are available for dealing with it? [8]

c) Explain why DSM  approach is advantageous in client-server systems.[4]

Q6) a) Name a few advantages and disadvantages of using centralized servers
for key management. [4]

b) What is a digital signature? What are its uses in the security of a
distributed system?  Give a method to create a digital signature.
Describe how digital signature can be used for ensuring message
integrity in a distributed system. [8]

c) The Diffie-Hellman Key-exchange protocol can also be used to establish
a shared secret key between three parties.  Explain how? [4]

Q7) a) Explain why UDDI can be described as being both a name service
and a directory service. [8]

b) To what extent do web services satisfy the requirements for supporting
Grid?  Outline how the OGSI services add the functionality that web
services do not provide. [8]

Q8) Write short notes on (any three) : [16]

a) XML security.

b) Secure digest functions.

c) Release consistency.

d) Coordination of web services.

                             # # # #
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Total No. of Questions :6] [Total No. of Pages : 2

[3765]-689
 M.E. (Petroleum Engineering)

ENVIRONMENTAL  MANAGEMENT  TECHNOLOGY &
SAFETY  MEASURES
 ( 2008 Course)

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

1)  Answers to the two sections should be written in separate answer books.
2) Attempt any two questions each from section I and section II.
3) Neat diagrams should be drawn wherever necessary.

P1913

SECTION - I

Q1) a) Explain the nature of pollutants generated and their migration onto land,
air and water during drilling and petroleum production operations?[15]

b) What is the importance scientifically decommissioning of onshore
and offshore structures.  Give an outline of the methods involved and
safety precautions. [10]

Q2) a) Describe the process of purification of natural gas obtained from a well.[10]
b) Explain the safety measures taken while-handling CNG, LPG, and LNG on

commercial scale. [10]
c) Write a note on  safety in H2S environment. [5]

Q3) Explain the physical and chemical methods to clean-up offshore oil spills. [25]

SECTION - II

Q4) a) Describe the guideline design principles involved in environmentally safe
transportation of oil and gas through pipelines. [10]

b) Write notes on : [15]

i) CO2 sequestration.
ii) Sea survival techniques.
iii) Emergency response upon accident of a petroleum product tanker on a

busy highway road.

P.T.O.
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Q5) Describe the case study of recent oil spill in the Gulf of Mexico, emphasizing
environmental impact and economic consequences. [25]

Q6) Write notes on the following : [25]

a) Water production and water disposal problems in CBM fields.

b) Possible effects of recent volcanic ash eruption in Iceland on petroleum
industry in Northern Europe.

c) Site assessment for environmental impact of petroleum operations.

d) Significance of addition of ethanol to gasoline.

e) Disaster Management Plan for an oil installation.

# # # #
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Total No. of Questions :8] [Total No. of Pages : 4

[3765]-678
 M.E.  (Petroleum Engg.)

PETROLEUM RESERVOIR MANAGEMENT
 (2008 & 2002 Course )

Time :3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answers to the two sections should be written in separate books.
2)      Assume suitable data, if necessary.
3) Figures to the right indicate full marks.
4)      Use of graph paper is allowed.

P1916

SECTION - I

Q1) a) Name and describe the rock properties and reservoir characteristics that
would be necessary to estimate original hydrocarbons in place.  Define
the recovery factor of oil and gas. [10]

b) How is  reservoir heterogeneity classified on different geological
representative scales? [15]

OR

Q2) a) What is reservoir characterization?  What basic information is needed to
characterize the reservoir?  How is it recognized using seismic and well
data? [10]

b) What is deterministic, random and stochastic or mixed reservoir?  Explain
with the help of neat sketches, a multilayered reservoir that shows discrete/
sharp changes and gradual changes in a sand-shale sequence. [15]

Q3) a) A Plot of annual production against time for an asset indicates that
production will continue for 17 more years before reaching an economic
limit of 1,750 bbl/year.  The line of extrapolation passes through 15,000
bbl for the last year of available data.  However production data shows
that the actual production for that year was 14,300 bbl and that some
downtime had been experienced.
Calculate the recovery (current reserves), which can be expected over
the next 17 years before the production reaches the economic limit of
1,750 bbl / year assuming (i)  h = 0 and (ii) h = 0.5.
What would be the value of the reservoir if the oil price is $ 40/barrel
throughout the tenure of project? [15]

P.T.O.
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b) Write a note on reservoir drive mechanism. [10]
OR

Q4) a) How do three decline curve methods differ from each other? [15]
b) Give an overview of different material balance methods to calculate

reserves. [10]
SECTION - II

Q5) a) Details of production profile and expenditure required are given in
the following table for a field under consideration for procurement.[15]

       Oil production,   Exploration and     Production
  Year      Million barrels/     Development          cost,

            year                 cost, $MM          $ Million
     1                                            15
     2                                           15
     3                                           15
     4                                           15
     5                                         150
     6               4.56                    150                       13
     7                6.84                                                20
     8               9.12                                                 27
     9               9.12                                                 27

10 9.12 27
11 9.12 27
12 9.12 27
13 9.12 27
14 9.12 27
15 7.69 23
16 6.49 19
17 5.47 16
18 4.62 14
19 3.90 12
20 3.29 25 10

   Total          106.7                   385 316

Table 1 for Q, 5 a.

From the above data prepare a tabular form giving details of annual production,
cumulative production, gross cash flow, royalty, net cash flow, government share
and contractor share, profit for contractor after income tax.



Following are the assumptions for the preparation of spreadsheet and further
calculations.

i) Oil price is $ 50 per barrel and will remain constant.
ii) Royalty is 10% of annual revenue/ annual production.
iii) Time value of money is 10%.
iv) Profit petroleum is shared between government and contractor at

50 : 50 proportions respectively.
v) Income tax is 30%.

b) Write notes on any two of the following : [10]

i) Role of horizontal wells in increasing reservoir recovery.
ii) Integration of seismic and well data using Geostatistics.
iii) 3 D reservoir modeling.
iv) Steps involved in the procedure for determining the hydraulic flow

units using Geostatistics and conventional methods.

OR

Q6) a) Consider the following investment opportunities that might be available to a
company with a current priority in “minimum risk involved”. [10]

   Asset                      Opportunity                       Total Investment
                                                                                             ( M=106 $)

      A       Drilling exploration wells in an area with                     $ 20 M
          no history of occurrence of hydrocarbons

       B         Exploration project adjacent to producing               $ 10 M
          field

       C         Redevelopment in producing field                           $ 15 M
If a budget of $ 20 M is available for allocation of projects for next year,
which is the best way to spend money acknowledging the factors of
uncertainty and risk?
i) 100% allocation in asset C and 50 % allocation in asset B.
ii) 100 % allocation in asset C, 25 % in asset B and 12.5% in asset A.
iii) 80 % allocation in asset C, 40 % in asset B and 20 % in asset A.

        Justify your decision with suitable arguments for each alternative.
b) Construct a critical path study to develop a medium size field for

which details are given below : [15]
i) Sixty development-wells ($ 1.5 MM each) - One third will be

injectors.
ii) Three platforms - two for wells, the other for production/injection

equipment and pipeline terminus. ($ 310 MM each).

[3765]-678                                              3



iii) Wells take about one month to drill. Up to two rigs/platform.
iv) Platforms manufactured in one and a half years-two out time one

month during weather window in summer.  (Two out costs $ 10
MM). Setup time is three months for drilling/well platform, five
months for production platform.

v) Pipeline lay time is about 14 months. (Cost $ 180 MM)
vi) Production “commissioning” and final permit take two months.

($ 5 MM).
vii) Overhead and other ongoing costs = $1 MM/month.

The main idea of this exercise is to avoid waste, of time labor and material.
1) Draw a critical path diagram for this project.  Assume a starting

date of July, 1, 2010.
2) Determine the time length of the critical path.
3) Plot cumulative costs as a function of time.

Q7) a) Discuss commonly used flood patterns with their characteristics.  What
are the factors that influence the injector/producer pattern? [10]

b) How does the mechanism of water flooding differ in oil wet and water
wet reservoirs?  In what condition is water flooding an imbibition process?
Does vertical permeability affect water flood performance? [15]

OR

Q8) a) List different types of EOR methods and their specific applications.
What are preferred oil viscosity ranges and depth limitations for
applying different EOR methods? [15]

b) Write notes on any two of the following : [10]
i) History matching.
ii) Upscaling.
iii) Well testing.
iv) Naturally fractured reservoir.

# # # #
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Total No. of Questions : 12] [Total No. of Pages : 5

[3765] - 532
M.E. (Electrical) (Control Systems)

MULTIVARIABLE AND OPTIMAL CONTROL SYSTEMS
 (2008 Course)

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 answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables and electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) State the merits and demerits of optimal control. [4]

b) Explain the factors to be considered in the formulation of an optimal

control problem using quadratic performance criterion. [4]

c) State and explain the infinite-time state linear regulator problem. Outline

the procedure for obtaining the optimal control law for an infinite-time

linear state regulator problem. [8]

OR

Q2) a) Discuss the Iterative method for the numerical solution of matrix Riccati

Equation. [6]

b) A linear time-invariant system is represented by the state equation :
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The performance index to be minimized is
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i) Determine the optimal control law u*(t) = –kx(t).

ii) Check whether the closed-loop control system is asymptotically

stable. [10]

Q3) a) Define Hamiltonian. Derive the state, co-state and control equations.[7]

b) Consider the linear time-invariant first order system

x� (t) = u(t)

Using Hamiltonian method, find the optimal control u*(t) which
minimizes the performance index,

J = 
2
1

 x2(2) + ∫
2

0

2

2
1

dtu

Given : x(0) = 1; x(2) = –1. [10]

OR

Q4) a) Outline the procedure for obtaining optimal control using Hamiltonian

method. [6]

b) Draw the block diagram showing the structure of feedback time-optimal

control system and explain in detail the minimum time-optimal control

problem. [7]

c) What do you mean by singular control solution. [4]

Q5) a) State the ‘Pontryagin’s Minimum Principle’. Outline the procedure

for solving optimal control problem using Pontryagin’s minimum

principle. [12]
b) Discuss briefly the relation between the Dynamic Programming and

Pontryagin’s minimum principle. [5]
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OR

Q6) a) For the linear time-invariant system described by the state equations :

1x� (t) = u(t)

2x� (t) = x
1
(t)

Find the optimal control u*(t) satisfying the constraint | u(t) | ≤ 1.

Which transfers the initial state x1 = 1 and x2 = 1 to a zero final state

(x1= x2 = 0) in minimum time. [12]

b) Explain the Bang-bang control strategy and state the merits of Bang-

bang controller. [5]

SECTION - II

Q7) a) What are the advantages of representing the multivariable control

system into : [6]

i) State-space form

ii) Transfer matrix form

b) A multivariable control system is represented in state space form :
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obtain the transfer matrix of the system. [10]

OR
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Q8) a) Obtain the state space representation of the following transfer function

matrix

⎥
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++

++==

1S
1
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1
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1

U(s)
Y(s)

M(s)

Also obtain the characteristic polynomial of the system. [8]
b) The simultaneous differential equations relating the two inputs u

1
 and

u
2
 and the two outputs variables y

1
 and y

2
 are given by,

1y�� (t) + 2 2y� (t) + y
1
(t) = u

1
(t)

2y�� (t) + 3 2y� (t) + 2y1(t) = u2(t)
obtain the state space representation of the above multivariable system.[8]

Q9) a) Define the state controllability and explain any one method of testing

the controllability of multivariable control system. [8]
b) Investigate the full state controllability of the multivariable control

system represented in state space form :
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OR

Q10)a) Define the term ‘complete observability and determine the observability

of the multivariable control system represented by the state space form:
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b) What is an observer? Explain with neat block diagram the nature of

state estimation problem using Luenberger Observer. [10]

Q11)a) Draw the appropriate block diagram and discuss in detail the pole

allocation using Linear State variable Feedback in multivariable control

system. [12]

b) Explain the relation between controllability, observability and the

stability in multivariable control system. [4]

OR

Q12)a) Explain clearly the following design specifications for multivariable

control systems : [8]

i) Model-matching control.

ii) Non-interactive or Decoupling control.

b) Enumerate the different methods extending the classical control theory

for the analysis of multivariable control system. What are their

limitations? [4]

c) With reference to multivariable control system, define the following

concepts : [4]

i) Stability.

ii) Reproducibility.
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Total No. of Questions :8] [Total No. of Pages : 2

[3765]-573
 M.E. (VLSI & Embedded Systems)

ANALOG & DIGITAL CMOS IC DESIGN
 ( 2008 Course)

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 should be drawn wherever necessary.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P1922

SECTION - I

Q1) a) Explore current sink & source.  What are the voltage compliances?  How
to improve them? [8]

b) Design CMOS amplifier for voltage gain of 50, band width of 100 MHz.
Compute Rout. [8]

Q2) a) What are the techniques of voltage  references?  What are their performance
parameters. [8]

b) What is necessity of Bandgap reference?  Brief the concept with
mathematical expressions. [8]

Q3) a) Design cascode amplifier for voltage gain of 40 dB. Compute Rout.
Estimate bandwidth.  Assume suitable data. [8]

b) List and explain the techniques to improve bandwidth. [8]

Q4) Write short notes on any three : [18]
a) Output amplifiers.
b) Micropower opamp.
c) Inverters & performance parameters.
d) MOSFET as active resister.

                                               SECTION - II

Q5) Draw FSM diagram & write VHDL code for Tea/Coffee vending machine.
Also write test bench assume suitable inputs & outputs. [16]

P.T.O.
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Q6) a) Why is synchronization needed?  What are the methods to achieve? [8]

b) What are the sources & elimination techniques of hazards? [8]

Q7) a) Derive the expressions for static & dynamic dissipations.  Compare
them w.r.t technology scaling. [8]

b) Design CMOS logic for F= ABCD + E (F + G). Compute area on chip.[8]
Q8) Write short notes on any three : [18]

a) MOSFET sizing.
b) Technology scaling & its effects.
c) Transmission gate & its applications.
d) NDRA logic.

# # # #
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�� Write an approximation algorithm for graph coloring. Clearly indicate any

assumptions made. [8]
c) Compare accounting method and potential method of amortized analysis.[6]
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[3765]-508
 M.E. (Mechanical) (Mechatronics)

APPLIED NUMERICAL METHODS & COMPUTATIONAL
TECHNIQUES

 ( 2008 Course) (Part - I)

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

1) Attempt any three questions from Section I and three from Section II.
2) Answers to each section should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, wherever necessary but mention it clearly.
5) Use of scientific calculator is allowed.

P1926

SECTION - I

Q1) a) Given
Weights                      0.5555     0.8888     0.5555
Function Arguments   -0.7745     0.0          0.7745

Calculate the integral value ∫
3

0
dxxex  using Gauss Quadrature three point

formulae. [10]
b) Write a short note on Shooting method algorithm used in solution of

boundary value problems. [8]
Q2) a) Using Eular’s method, find approximate value of y at x = 0.3.  Given

1,0and2 ==+= yxyx
dx
dy

. [8]

b) Write a short note of Linear Regression. [8]
Q3) a) Use Thomas algorithm to obtain solution of tridiagonal matrix. [10]

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧
=

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−

105
25
41

.
8.04.00.0
4.08.04.0
0.04.08.0

3

2

1

x
x
x

b) Discuss Given’s Method with significant steps of algorithm. [6]
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Q4) a) Using linear regression, find the t straight line that fits the following data.[8]
  x 1           2         3            4
  y          0.17       0.18     0.23        0.32

b) Calculate L and U matrices using procedures used in LU decomposition[8]

                 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−−

0.102.03.0
3.00.71.0
2.01.00.3

Q5) Write short notes on (Any Two) : [16]
a) Hermite Interpolation Polynomial.
b) Gauss Quadrature for Double Integration.
c) Regression analysis for Quadratic Curve fitting.

SECTION - II

Q6) a) Integrate y = 4e0.8x – 0.5y from x = 0 to x = 2, using h = 1 with initial
conditions as x = 0, y = 2, using Eular’s Method. [6]

b) Using Classical 4th order RK method, integrate 2yxy
dx
dy

+= . The initial

conditions are y = 1 at x = 0 and h = 0.5. [10]

Q7) Figure shows a square plate.  The temperature of the edges is as shown in

Figure (i).  Using Laplace Equation 02

2

2

2

=
∂
∂

+
∂
∂

y
T

x
T  and Libmann’s method

obtain the temperatures of inside nodes.  Compute four iterations and
tabulate the result. [18]

50°C

75°C

10°C

100°C

Figure (i)



Q8) a) Discuss Steepest Decent Algorithm. [8]
b) Applications of Fourier Transforms in Vibration Analysis. [8]

Q9) a) Use Predictor Corrector Method to calculate y at x = 4 with step size
h = 0.5 and initial conditions as y = 0 at x = 0 for the differential

equation 5.82012 2 +−= xx
dx
dy

. [10]

b) Write a short note on Weighted Residual Methods. [6]

Q10)Write short notes on (Any Two) : [16]

a) Implicit method to solve partial differential equations.

b) Write short note on “Averages of σ3± .

c) Steps and their significance in Finite Element Method.

 # # # #

[3765]-508                                          3



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

���������	

�������������


�����
������������ !"�#�$�%
���&�
� �
&��$&�"'���&��
�())*�+,-.��

���������	
��� ����������������

��������
���
���������������

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

�����

�������	
	�

��� ��������	
�
������
�
���������

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

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

�
��
������
������
�	��

���	�����
��������


�����
�� ���

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

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

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

�������	
	��

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

�	� ����� ��
� ��
� ������� ��������� ���
����������� �� ����� ��� �
�
�����%
�
�
����
����
�
�����������������
�����������)��	������
������ ���

*���+�



���������� �

�
� ����������
����
������
���������������#�%���'���	
����������
��
	������
���
�
���
������
�
����
�����������
��������������� ���

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

�
�����#�%����
�����������������
��
����������������������
������	
�
���������������������)��	�#�%��
�
�������
����� ����

���



Total No. of Questions : 8] [Total No. of Pages : 2

[3765] - 239
M.E. CSE (Information Technology)

MOBILE COMPUTING
 (Revised Course 2002) (510125)

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

1) Answer any three questions from Section - I and three questions from Section - II.
2) Answers to the both sections should be written in separate answer sheets.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of non-programmable pocket calculator is allowed.

SECTION - I

Q1) a) What is SIM? What facilities are provided by the SIM to user? Explain

the purpose storing of LAI, IMSI, PIN.PUK in SIM card. [8]

b) Explain the DECT with respect to frequency, channels, duplex,

mechanism, multiplexing scheme, modulation, power, and range. [8]

Q2) a) Which are the various effects of the device portability? What are the

various reasons for higher delays, higher jitter and low transmission

rates in mobile communication? [8]

b) Compare between directed antennas and sectorized antennas. Why

sectorized antennas are used in cell? [8]

Q3) a) What is the principal difference between Slow and Fast FHSS?

Generally fast FHSS gives improved performance in noise or jamming.

Justify the statement. [8]

b) How Handoff management makes the use of Measurements, Decision

and Execution to carry out the seamless and lossless handoff? Explain

how network and mobile device contribute in handoff process. [8]

������

�����



Q4) a) Show through manual calculations how GSM provides speech coding

rate 13 Kbps and FEC coded speech rate 22.8 Kbps for the speech of

20 ms. [10]

b) If the 50 MHz frequency band is allocated to GSM network, calculate

how many users it can support at give time with its full capacity?

Support your answer with manual calculations. [8]

SECTION - II

Q5) a) Explain the architecture of ad-hoc wireless LAN. How it can be extended

for infrastructure network? [8]

b) What is standard mechanism to calculate the cluster size? Why cluster

size has standard selected values like N = 3, 4, 7, 9, 12, 13? [8]

Q6) a) Explain the procedure for location update from the mobile. What are

the functions of RACH, AGCH, SDCCH channels? [8]

b) What is WAP? Give and explain WAP programming model. [8]

Q7) a) How GSM technology is different from AMPS Technology with

respect to access method, band allocated and number of channels? [8]

b) How authorization. Authentication and Accounting is carried out in

mobile network? [8]

Q8) a) What is GPRS? Explain the architecture of GPRS. What additional

support is required in GSM/CDMA to implement GPRS? [8]

b) List the logical channels of GSM network. Give at least one function

of each channel. [10]
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4) Assume suitable data wherever necessary but mention it clearly.
5) Use of scientific calculator is allowed.
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[3765]-12
 M.E. (Civil) (Const. & Mgmt.)

HUMAN RESOURCE DEVELOPMENT IN CONSTRUCTION
 ( 2002 Course) (Elective - I)

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

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

and steam tables is allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.

P1932

SECTION - I

Q1) a) Highlight the historical progress of the HRD and HRM with examples,
explain the efforts you would take as an HR manager to develop.   [10]

i) Masons.
ii) Watchman.
iii) Site supervisor.
iv) Site engineer.
v) Project manager.

b) Elaborate the HR objective set by NTPC and explain the various efforts
taken by their top management to achieve these objectives. [4]

c) What qualities are required to become a good HR manager?  Explain.
[4]

Q2) As a result of conducting the training needs assessment of site engineers
executing nuclear power projects, on behalf of the contractor, the following
findings emerged                                                                                    [16]

a) 70% of the personnel were not proficient in understanding the intricacies
associated with such projects and 40% of theses  personnel did not have
any field experience associated with such execution.

P.T.O.
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b) 30% personnel were unable to interprete the working drawings properly.

c) The execution required preparation of “Mockups” for very special items
and getting them approved by the client, but no engineer was exposed to
such a system, in their previous work experience.

d) 80% engineers were very good in execution of  a specified work through
use of a method control statement, nevertheless they lacked the co-
ordination skills with various agencies involved.

e) 50% personnel were very poor in reporting systematically and promptly
and hence the planning department was frequently under pressure.

f) 25% staff were not conversant with the use of latest construction materials,
technique and machineries.

g) Site documentation was proper in general, but was not in accordance
with the ISO 9001 : 2000 procedures.

h) 15% engineers were unable to use existing soft wares related to
procurement, billing and MIS.

i) 65% of the staff faced a linguistic communication problem while dealing
with the sub-contractors, labours and vendors because of multi-linguistic
communications required.

j) Safety policies, procedures and techniques were not being implemented
effectively on the site.

The client-contractor relationships were strained due to the above scenario.
Also the progress of the site was very slow.  As a result, the interim billing of
the contractor was drastically affected.

The total number of site engineers associated were 20.  The average yearly
package of each engineer was Rs. 4 lakhs.  The project packages, together
value Rs. 3000 crores, expected to be completed within a period of 36 calendar
months.

You are the HR manager of the contracting firm.



Design and develop a cost effective, training programme, taking due
consideration of the various requirement of the training  programs, traines and
the trainees, in order to generate profit and credit worthiness from the site
execution team.  Make relevant, necessary assumptions.

Also prepare a feedback form for evaluating the training given.

Q3) a) Explain with examples, the various skills required by construction project
leaders,  Explain how the relative importance index is worked out. [6]

b) Explain the 3 leadership styles with proper examples.  Which style is the
best why. [10]

SECTION - II

Q4)  a) Explain competency mapping w.r.t [1+2+3+4]

i) Concept.
ii) Advantages.
iii) Overall process.
iv) Benchmarking requirements for any one generic or functional

competency.

b) Explain with examples, how the human resource function and the project
quality get inter-related.  How would you build the quality aspects in a
HR programme. [4+2]

Q5) a) It was decided to evaluate the functional competencies of the project
managers working company for the following functions.             [12]

i) Project Management (PM).
ii) Cost Management (CM).
iii) Contracts Management (CTM).
iv) ISO systems Management (ISOM).

On a 10 point scale, the required proficiences for each of the above
functions were benchmarked as follows.

i) PM             -                 10
ii) CM             -                  8

       iii) CTM           -                  7
iv) ISOM          -                  9
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As a result of the 360º feedback appraisal system, the following data was
generated as regards a particular project managers available proficiency.

Function     Self      Appraisal by  Appraisal by  Appraisal by  Appraisal
Appraisal    General         works          peer group   by project

         Manager         managers                         Controller

                               1   2  3   4    1  2     3

 PM         6                 6         5.5  6  4  6    5   9    5.5         7

 CM                7                 6         6.5  6  4  7    6   9    7            6

 CTM         8                 7         7.5  9  4 8.5  7   8    7.5        7

 ISOM            6                5.5        6    7  4 5.5  7   9    5           6

Your are the HR manager.  Study the above 360º feedback carefully, and
determine the (AP) for each function.  Determine the gaps, suggest
developmental programme for the project manager.  Also try to analyse the
possibilities of the human relations between the various personnel.  Make
your comments, based  on certain assumptions, perceptions.  Justify your
action plan.

b) Draft the charter for benchmarking the responsibilities of either.    [6]
i) Site engineer of an infrastructure project.

OR
ii) Faculty member at senior lecturer level associated with Civil

Engineering. Make relevant assumptions.
Q6) a) With examples, explain the basic principles of learning.  When, during

any training programme there are variety of learners, what strategy
you would adopt? [4+2]

b) You represent the Board of Governors of a MNC associated with
Construction of infrastructure projects.  Draft a                           [6]
i) Balanced Score Card and
ii) Personal Score Card for, evaluating performance of the Managing
Director of the company.  Assume relevant data.

c) Explain the procedure of training needs assessment and its importance
in HRM. [4]
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[3765]-491
 M.E. (Mechanical Engg.)  (Heat Power)

COMPUTATIONAL FLUID DYNAMICS
 ( 2008 Course)

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

1) Answer any three questions from each section.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, slide rule and non-programmable calculator is allowed.
4) Assume suitable data, if necessary.

P1937

SECTION - I

Q1) Consider a developing flow between two parallel plates.  The flow can be
assumed to be two dimensional.

a) What are the governing equations in discretised form? [6]

b) Present the algorithm for determining pressure (SIMPLE). [12]

Q2) Consider quasi-one dimensional compressible flow in a nozzle.

a) Write the simplified governing equations for this case. [8]

b) Solve the continuity equation using the MacCormack method. [8]

Q3) For supersonic flow over a flat plate.

a) Write the full governing equations. [6]

b) Present the algorithm for updating u, the x-component velocity. [10]

Q4) a) When is relaxation method used.  Outline the method with an example.
[6]

b) What are numerical dissipation and dispersion.  Give one example for
each. [6]

c) If there is a wave with a sudden jump in its amplitude, how will numerical
dissipation and dispersion distort the solution. [4]

P.T.O.
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SECTION - II

Q5) Consider a square ABCD of length L as the control volume in a flow
domain:
a) Apply mass conservation. [6]

b) Apply momentum equation in terms of momentum flux and shear
stress.
Assume face and cell centre values are known. [12]

Q6)  Consider one dimensional transient conduction equation :

a) Write the expression for the explicit method.  Derive the stability criterion.
[10]

b) Present the implicit algorithm.  What is the stability criterion? [6]

Q7) Write the equation for two-dimensional transient conduction.  Present the
algorithm for solving it using the Alternating Direction Implicit (ADI)
scheme.  What is the main advantage of this scheme? [16]

Q8) Consider the linear wave equation.

ut = aux

a) Outline the Lax-Wendroff method to solve this equation. [6]

b) What is the order of accuracy? [6]

c) What is the stability criterion? [4]

# # # #



Total No. of Questions : 6] [Total No. of Pages : 2

[3765] - 545
M.E. (Electrical-Power Systems)

ARTIFICIAL INTELLIGENCE AND ITS APPLICATIONS
IN POWER SYSTEMS

 (2008 Course) (Elective - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two 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.

SECTION - I

Q1) Explain ‘Predictive Logic’ with reference to following points giving

examples : [25]

a) Syntax of PL(2).

b) Semantics of PL(2).

c) Properties of semantic.

d) Basic derivations.

e) Resolution.

Q2) a) What is Artificial Intelligence? Explain key components of AI. [7]

b) Explain any three learning tasks performed by neural network. [8]

c) Explain how fuzzy logic and Artificial Neural Network can be used

for power system operation, planning and protection. [10]

Q3) a) Explain with mathematical formulae the method of generation of

membership function. [12]

b) Explain fuzzy relations. Also explain different operations on fuzzy

relations. [13]
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SECTION - II

Q4) a) Define artificial neural network. Explain with neat diagram, working

of artificial neuron. [10]

b) Explain the role of ‘activation function’. Explain following activation

functions with mathematical expression : [8]

i) Linear function.

ii) Sigmoid function.

iii) Threshold function.

c) Explain different properties of artificial Neural network. [7]

Q5) a) Explain following learning methods : [20]

i) Learning with a teacher.

ii) Learning without a teacher.

iii) Error correction learning.

iv) Competitive learning.

b) What is the ‘concept of generalization’? [5]

Q6) Differentiate between single layer perceptron and multilayer perceptron.

Describe the structure of MLP. Explain in detail; ‘Error back-propagation

algorithm’. [25]
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Total No. of Questions : 6] [Total No. of Pages : 2

[3765] - 553
M.E. (Electrical) (Power System)

PARTIAL DISCHARGES IN ELECTRICAL POWER APPARATUS
 (2008 Course)(503212)

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

1) Answer any two 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.

SECTION - I

Q1) a) Define following terms : [8]

i) Partial Discharges.

ii) Partial Discharge Intensity.

iii) Apparent Charge.

iv) Repetition Rate.

b) Draw an equivalent circuit diagram of a simple insulation arrangement,

indicating formation of partial discharges. Clearly indicate the

capacitance of the cavity in the dielectric, capacitance which takes into

consideration those field lines that emanate from the electrodes and

end in the cavity and capacitance of the fault-free component of the

test object. [12]

c) Explain internal discharges in composite insulation system. [5]

Q2) a) Draw a neat sketch of straight detection method used for partial discharge

measurement. Explain function of each component. [15]

b) Discuss basic principle of operation of calibration of PD measuring

setup. [10]
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Q3) Write short notes on :

a) Screening and Filtering problems during partial discharge

measurements. [15]

b) Surface discharges and corona discharges in electrical insulation system.

[10]

SECTION - II

Q4) a) Discuss effects of partial discharges on gaseous insulating materials.[10]

b) Explain effects of partial discharges on mixed dielectrics. Enlist various

factors which affect partial discharge inception voltage magnitude in

case of mixed dielectrics. [15]

Q5) a) Derive an expression for relation between measured and actual charge

developed in composite insulation system subjected to partial discharge.

[12]

b) Explain clearly the relation between the time dependent occurrence of

partial discharges and the extent of damage due to it. [13]

Q6) Write short notes on :

a) Partial discharge location according to pulse spacing method. [13]

b) Reflection and superposition effects in measurement and location of

partial discharges developed in insulation system. [12]
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Total No. of Questions : 8] [Total No. of Pages : 3

[3765] - 673

M.E. (Chemical)

ADVANCED REACTION ENGINEERING

 (2008 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

2) Neat diagrams must be drawn wherever necessary.

3) Your answers will be valued as a whole.

4) Assume suitable data, if necessary.

SECTION - I

Q1) Explain langmuir Hinshelwood model in details. How the mechanism of

solid catalyzed gas phase reaction be guessed based on reaction rate

expression? Explain it for a kinetically controlled mechanism. [17]

Q2) Catalytic oxidation of ethanol over a solid catalyst takes place as under,

C
2
H

5
OH + 

2
1

O
2
 → CH

3
CHO + H

2
O

Following mechanism is proposed

Step (1) Ethanol gets adsorbed on one type of site S. O
2
 gets adsorbed on

different type of site S'. Ethanol undergoes dissociative adsorption on two

types of S sites.

C
2
H

5
OH + 2S �  C

2
H

5
O.S + H.S

Step (2) O
2
 undergoes dissociative adsorption on two types of S' sites.

O2 + 2S' �  2O.S'

������

�����



Following assumptions are done.

a) Rate Determining step is

C2H5O.S + O.S' → C2H5OH.S' + S

b) OH.S' + H.S �  H2O + S + S'

Show that Initial Rate Law is

–
)P2K(1)PK(1

PPK
r ½

A
½
A

½
o

½
o

½
o

½
A

Ao

22

2

+++
=

where, A = C2H5OH  [17]

Q3) What are the relative rates of transport of A through stagnant gas and equal

molar counter diffusion for the same concentration boundary conditions.

Obtain equation of flux through stagnant film. Explain both analytically

and with help of plot of yA (mole fraction of solute in film) Vs z/δ
(dimensionless distance in film) where δ = film thickness, in what regions

of z/δ does diffusive flux dominates bulk flux. Why? [17]

Q4) Write short notes (any 3) : [16]

a) Rideal Eiley Model.

b) Internal Diffusion Controlled Reaction.

c) Two parameter model.

d) Scale Up of a reactor.

SECTION - II

Q5) Define Thiele modulus. What is its significance in catalytic reaction

engineering? Discuss at length by deriving equation for Thiele modulus.[17]

Q6) What is effectiveness factor, η? How its value influences design of reactor?

Derive the relation ]1coth[
3

112
1

−= φφ
φ

η .

What is a characteristic length of a catalyst pellet? [17]
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Q7) Show that E(t) for two CSTRs in series having different volumes is,

⎭
⎬
⎫

⎩
⎨
⎧

⎟⎟⎠
⎞

⎜⎜⎝
⎛

−
−−⎟⎟⎠

⎞
⎜⎜⎝

⎛ −
−

=
τττ )1(

expexp
)12(

1
)(

m

t

m

t

m
tE

Where,
00

21

ϑϑ
τ vvv =+=

21

1

vv

v
m

+
=

Make a plot of E(t) Vs t/τ for m = 0.1 for τ = 10 min. [17]

Q8) Write short notes on (any 3) : [16]

a) Diffusion through stagnant gas.

b) Weisz Prater Number.

c) RTD in PFR.

d) Rate Law Equation.
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Total No. of Questions :8] [Total No. of Pages : 2

[3765]-579
 M.E. (E & TC/ Electronics)  (VLSI & Embedded Systems)

MEMORY TECHNOLOGIES
(Elective - II) ( 2008 Course) (Sem. - 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) Assume suitable data, if necessary.

P1942

SECTION - I

Q1) a) Compare  DCTL and ECL bipolar SRAM technologies. [8]

b) What is SOI technology?  Enlist different SOI technologies.  Hence
draw and explain cross section of thin film SOI CMOS inverter. [10]

Q2) a) Compare and Contrast bipolar and CMOS PROMs. [8]

b) What is FLOTOX technology?  Draw schematic of FLOTOX transistor
structure and explain its operation with an energy band diagram. [8]

Q3) a) Explain pattern sensitive faults.  Support your answer with a suitable
schematic. [8]

b) Draw basic scheme for pseudo random testing and explain. [8]

Q4) a) Explain stack capacitor cell.  What are its advantages over trench
capacitor cell? [8]

b) Write a short note on flash memory cell. [8]

P.T.O.
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SECTION - II

Q5) a) Comment on semiconductor dielectric interface failures. [8]

b) Explain the following charge loss mechanisms for EPROMs.

i) DC Erase.

ii)     Program Disturb.

iii) DC Programming.

 iv) Charge loss due to bake stressing. [8]

Q6) a) Explain total dose effect. [8]

b) Discuss radiation hardening process issues. [10]

Q7) a) Explain principle, construction and operation of FRAM cell. [8]

b) Write a short note on MRAM (Magneto-resistive RAM) [8]

Q8) a) Compare insertion mount and surface mount technology with reference
to memory packaging technology. [8]

b) Explain 3-D memory cube technology. [8]

# # # #
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b) Obtain the Power Density Spectrum of the data sequence. ��
x(n) = (1, 1, 1, 1, 0, 1, 0, 1) using Blackman Tukey method.
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�� Enumerate your thoughts on the merits and limitations of analog vs. digital
measuring equipment. Give specific examples. [8]

�
� �� $�����
�	
����' ��
�� )����
0������
-�	�����

��� 1���
�	
)��
&1�)�

�� 2
�����	�
���
��
�������	�
������	�
������	�
��������
2
�����
3���
��
4�5
��
��
���
��
��#	�
��
65
��
���
��
��
����
�	
��
�����
��
������7
��
���
��
������8
�������7
��
��
�9����
��
��������
����
����
�	
�� 
����
:���
��
4�7���
�	���7
����
��	
���
���
�����
��
��������	
��
����
���	/
��
���:
��
��
�����
();$7
���
����
����
����
����	���
��������	
��
��
��	����/ ��

�������	
� ��



��� �� )�
���������
��
�
������
��
������
�������
*�����	��
���
��
����
6�
�����
��
����	
��
�������' ���

)�� <�������� )�� <��������

4 6=>= 44 >4?�

6 6?=: 46 >4�6

> >�:= 4> 6?@6

� >�@� 4� 6A?:

: 6AA@ 4: 6?4A

@ 6==6 4@ 6=@4

? 6=?= 4? 6?A?

= 6A6� 4= >�?=

A >�:� 4A 6A@�

4� 6=?� 6� 6=�:

�� $��
���������
������
�
	�����
�����������	/

��� "�
��
�
��	����
�����
�	
���������
�	�
�
����	�
��	�
������
$��
��
������
������
�����������
��	����/

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

�� $������
�	
����
��
�������	�
��
������	�
����
���
�����	
�����
�	�
���
�	���	�
�	
�������	
��	��������	�� ��

���

�������	
� ��



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

�����
��	
������	

���������������
������������ ! ��� 

��������	�
����������

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

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

��
�� ���������$&��������"������� �
'� (����������������)��������� �
*� +�,�����
�������,������������"�&&������

������

�������	
	�

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

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

�	�����	�
��	�
����
�������
������ ��

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

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

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

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

������
��

��� �� .��%
����
��
�
��������
��
��	����	��
��
����
�
����������
"�	������
�	
���������
��������
����
��
	��
��	����	�� ��

�� +���
��
���
��	
��
"�	��	�	��
.������,
������	
����
�������
������ ��



�����
��� �

�������	
	��

��� �� +���
��
�������
����
���		�	�,
������	
�������
����
���		�	�
����

����/�
�����
�������
����
�����	
��
��	���
��
����
�������	�
�	�
������
��	/�
�����
��
�������
����
���		�	��
0�����
�	�
�	�����
�	�
1���
����
���
��
����
������� ��

�� 2��	�
��
������
��
������������
���%
����
�	�
�����������
�����������	
�	
�
������
��	���
%������
����
���
��
3� ��

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

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

�
� �� ������	
"�	�����	��
.��		�	�
�	
�����
����%���
	%���	�	��� ��

�� "�����
�	�
��	�����
���	
�����
����		�	�
��	�
%��
2	���	��
�	�����	���� ��

��� +���
�����
	���
�	
�	�
���
� ���

0�� 4����
����
������

0�� 2	�����	���

0�� .������������
5���	�	��

0�� !����������
6��/
7����/
.��		�	��

����



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

�����
�������	�
��

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

��$�,�-�.�
��
�!���-��

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

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

��
"� ��������#���
�$����
��%�
�����������
��
�� &�'�����
�������'������������%�((������
)� *�������'�����
�(�� �������������+���������#�
,� -��
%����
�.!�
'����� (����(��(��
�����((
����
/� ��������� (��������%�������#������(���(#���������

�������	
	�

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

��� ������	�
�	����	����	����	�$������	���	������	��!	��������	����� ���

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

�������	
	��

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

��� ����	�	�������	 ����	!�����#	 ��	�
��	 ���	#��
�!�	
��	&�
�
	 ��	 ��#���!

���#	�	�������	���	�����#� ���

�'

�������	(��	����	��������

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

����



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

�����
��	�
������

�������������
������������	
	���	

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

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

��
�� ���������$&������'��"������� �
(� )����������������*��������� �
+� ,�-�����
�������-������������"�&&������

������

�������	
	�

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

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

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

�� '�(������)����	����������������(�	���
���������(�� ��

��� �� ����������	����	
�����������'�(�����*��)�������
���������(����
�� &	��������������(�������������������������
����+���������
����	�

�
����	���	�����������
������	������%��
�����,������,��-�+� ��
�� ��������(	���	��	�����������(����	��������+��	�+.�
��� /
((	������	�����������++��#�������	��������������	���������

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

���� �	
�����������	�������������((�	(������	�������(�	�����*���	%
�����������������	������	
����	�1�



�����
��� �

��� �������	����	���	��������	�2 ���

�� $�	���3/	������$��	������

�� /��
��������������

�� �����	���������

��  ��14
�(����

�������	
	��

��� �� '�(������	
��(�����������	����	����������������������� ��

�� ��������(���������/	����	��	�������	�1���	����(�	����
�����/5�*$/
�	����	�� ��

� & & �

 �  �

/�����/��� !	���/���

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

�� ����� ���6�����������5��1�7��	�1� 8657��$���������'�(���������
���	�����%����������657�(�	��
�� ��

�
� �� '�(���������������	���	��(�	���������������	����� ��

�� '�(������	�����	����(������������
����	������������	����� ��

��� �������	����	���	����������2 ���

�� "����������

�� 9�����	�����	����

�� $�	��������������	�����

��  ��:��5�	���

����



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

�����
�������	�
��

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

��)**+���,-�.�

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

�� �������� �������!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
'� (�������)��������%�������������*��������� �
�� +�)�����
�������)������������"�$$������
,� -��
"�$
)�����������%$��$������$�.��
$$���������.��$����
����&
�������$��$��
�

�����������%$�����$$
����
/� ���������%$������.��"������� �

������

�������	
	�

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

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

" #$""� #$%"�

$ #$�"� �"

� #%"� &"

' #�(� ("

& #�""� %"

( &"" )"

% %"" $""

*�����
�������������+����������

�� ��,�-�
!�	����� 

��� .�/����$&0������������� 

���� 1������������
��2�3 �#�		������������4��
5��
������������������������,�4���4���	������������,6�74���, ���

-� 8�	������������������9,����	������������
�	�����-4�9����9�4�������! ���



������
��� 

��� �������������������!������
�������������������-���������
����4
�����	����
�
��� ���+� -���� ��� ���� .�/ ����� 	����
�� ������ �� $"""� 
����� ���� �� ��� -�

��	���������(�,��� �/����4�������������
�����
�����������������
�� :�-���;�����������
����	�,�-������%0��������	����
�����������������-�

���4
������������<4���������������4���9�������������'���,��� 

-� =����4
������<4�	����������
����	�,�-������&0��������	����
�������
������<4��������������������9����������$���,��� ���������������4�������
-�����4
��������������4����9�-���+��4���9�����(���,��� 


� :��������
���
��	��������("0��������	����
������� �>�
4���������
�
��	�,�-������("0�����������������-��49���������������
��,��� �>�
4���
�����
�������-�����4
�������'��<4���������������������'��+�&�������(��

,������	�
�����,+�����������4����9�-��� 

�� =�����
����������	�,�(0����	����
����������	��������
���
4���,����
(0����4�����������������,������-�����4
���������
���4����9�-��� 

�� ?���
�����-����,�	������������,��� 

�� ���������
���
4���,������-������������������
���,�
��	�������������
	����
���4���9�����(���,���+��������������������������,������-���������
��������
���,�
��	��������������
�+���������������������%���,��� 

9� �����,�-����	�,�-����������
�����
������
�4���9������������������4������
�����������
�����$�@���$""�
����
�������@����""�
����
�����'�@���'("�
����
�����&�@���'""�
����
�����(�@���("�
����

�� 8��������
��������������
�������9��4���9���������
�����-����,�	�������
&0��������	����
������� 

�� ���������	�
�������������	����
��-����������������)0����	����
������� 

�� 5��!��9� 
�	����� ��<4����� ���-�� ������ �� ��������� ��� $�0����	����
�
����� ����������������������������!��9�
�	�������$&0 �5��!��9�
�	����
������-�����,�-�����������������	��	�����������������4���������!���<4����
���-���������
��,��� ���	�,�����������!��9�
�	�����������������������-�

����������������%���,��� 

!� 1�
����������
�����������'"0�����������4�����
��� 

�� ����	������ �� ���-�� �

�4�����,����,+� ��� 	��	������� ��� ���� ,����,�-���
���4�� 

�� =�����������
������
�	��������$%0 



?����������
�� =�����������������������	���������%�,��� 
��� ��	����������
��������9��	��
���,��������������+�������������

���������4
��������������4���������<4���� 
���� ������������.�/+����������������������������������4���-���������

�-����	����
�������� ����

��� ��
����4
�����
��	��,����4��
�4���9����������9���,����-��
!��������
������������9�,����,�	4�
������

�� *�,�����������$(���!� 

-� =��������������$"(���!� 

� >������������&"���!� 
A4������������������+�����	��������,�
��4�	������������������

�� *�,���������(���!�
��� =������������&"���!�
���� >����������$'���!� 

�������4��������9�����������������������,���
�4���9�������������+�	���+
4		������
���� �$�"���!� 
����
��	��,��������-��
!������������������$""���!���������
4�����������
���
,��� �*��� ���� 	��������+� $"0���
�4������9����� ��� ���� 
4����� ���
���4������&"���!����,������-����
���������������
4����� 

���� 
��	��,� ��� 	���� &"0� ��� ���� ���� ��������� 	��
4���� -,� 
�� 
��������9����4��� �������
������	���������&������ �A4����� �������4��+

��	��,����	����� �$(���!��4	�������� �����
��	��,��������	������
4-�
�����
����-��� 

=��	��,����
4����������������%"���!��������
�+�
�����$(���!�
����������,����!���-����
4����������������(���!� ������9��,+��������4�����
����,�
�����<4�����-,�����
��	��,���� �("+"""B�

?���������������������9������
��������� �=��������������	�����������
���
���4� ��� ���� 
��	��,� ����� �4����
����� � >499��� ��
������������ ���
��	�������� 

$� =4����������� 
�� .5= 
'� �
������������ 
&� 1�������,��4������������ 
(� ��������������4������������ 
%� ?�-���3��4������������ 
C� =�������3��4������������ 
)� ?��������1������������� ����

������
��� �



��� �� =��	����	�������
��������������-���4������������������9�	���������

�� 14��9� 
�� 

��� >����
��9�
�� 

���� A-��9���������	�,��������� 

��� A-��9������������������������� 

�� �������4
��-����, 

��� 8���
�����
��������������������������
���� 

-� 5������	�
��������������
��������9�������	�
���������D��!���������,
�����
����	��������

�� ���������4��������������
�����
�������4������4���
�������4��
��<4���������
��	�����9������������	����
�+�����������
�	���� 

��� *����
����4	�������������	����
��	���������������,��������
!��� 

���� ��4���	�����+������ �4����
����������9������������ ���������
���
�	�
����	��������4

�����,����������4������ ����

�������	
	��

��� 5����4���-�������	��+�-,��4���9��������������+�
����� ����

�� �����
����������

-� �����������E���B=����������������
����4
�����
��	��, �8�	��������
4�����,���������-������������ 

�	� �� 5��������	��������6�5����������9����
��
�6�8�	�����������!��������4��
�����	�����������������4����+�9����9���4���-�������	�� ���

-� ��	���������
���������������������+����+�����������������	����
�����
���������� ������ �������4
�4���������	�����	����
��
����9�'""�
����
����&""�
�������	�
�����, ����4�����	�
������������������	����
�����
��� �"0� ����� �� �� � ���������� ��� �(0� ���� ��! � ���� ���4��� ����� ���
�������4
�4���	����
�� �������$)0�������� ��������������������� ��!���
$%0 ��4���9���	����
��	�������
�����������
�����
�����-����������
���+�����������������!����4���
����
������
��������	�������� �5���

���9��������

4��������	����
����9������
����������6�?�������� ����

������
��� �



�
� �� ?�������������-�����������������4��������
<4�������������������	�� �5���
�����������9�����������������4��6�8�	�����������������	�� ���

-� 8�	�����������������������������������3���9��������������
��9�����	����
� ���


� 8�	��������������	��+�����-��
��-��
�������������
��������9����� ���

��� 8�	��������-�����������������9���� ����

�� =��������
,
�� 

-� ���
�	���
�	�������

�4����9 


� 8�������������������!��9�
�	�����������
����4
�����	����
� 

�� �4�����3� ��	��� 

����

������
��� �



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

�������	��

����
����������������

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

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

�� ������������ ����
��!�
������
�"������������ ����
��!�
������
�"���
#� �������
�������
�����
���
�$��%��������������&������������%

��
�� '�������(��������%�������������)���������*�
+� ,�(�����
�������(������������!�$$������
-� .��
!�$
(�����������%$�/�$������$���������%$�/��
$$���������/��$����
����&
����

��$��$��
�����$$
����
0� ���������%$������/��!�������*�

�����

��
��	����

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

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

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

��  ��
������	�
����
������
��
�
������
���	�
��
�	
���	���!��"
�
������
�	�
�����
������� ���
#���
��
����
����
����������
���
����
$
%&'()�
#���
��
����
���	�
���
����
$
%*()�
+�,�-
��
����
$
./*((012)�
3�������
��
�����
��
������
����
�����
$
4%
���
 ����������
��
����
����
�	����	�
���
���	���!��
$
4/(�,
���	���
�������	
��
�����
�����	�
���
������
�	�
�	����	�
���
�����
������
��
(�&'
 ����������
��
�����
�����	�
���
�����
������
.5(�,
��������
����
��
�����������
�����
$
/�'012)�60
�������	�
7
�� 3����	����
��
����
�	
����
�����!��
�	
���	���!��"
������
�	�
�����

�������
��� 8������
�������	��
��
������
���	��

��������	�
�



���������� �

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

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

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

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

��
��	�����

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

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

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

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

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

�� ������	
�������	�
���)
����
����	�:���
����
�	
������������ ���

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

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

����



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

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

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

���������	
��� ����������������

��������
���
���������������

�� �������� �������!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
�� '�������(��������%�������������)��������� �
*� +�(�����
�������(������������"�$$������
,� -��
"� $
(��������� ��%$�� $���� ��$�.��
$$���� �����.� �$����
����&
����� ��$��$��
�

�����������%$�����$$
����
/� ���������%$������.��"������� �

�����

�������	
	�

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

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

��� �� *�
��	
+
,�-�
��
�
��
��
�))
���������	�
��
���.�
���
��
")
�	�
�
��������(�
/��
�(
�����.
��
����
�)
���
��.	
�	
����
��
")
���
�	
���������	�
'�	�
���
������
��	
+
���	����
�������	� ��

�� '��
�����	
0
�	�
1
����
�����
��
��������2
��
���
��	�
��
�������	
������	�
�� 

���

��
3
#�
4
&)
5
)
���
3
%�
3
�!)
5
)

'�	�
��
��	�
��
���
����
�	�
���������	
��6�����	��

��� �� ������	
����
�
	��
�.���
��
���.�	�
��
�������(
������	�
�	�����	��
��

�� 7
�����	��
��������
���
�
������	�
��
�))Ω 
��
 �8�
�� '�	�
���
������	�
��
#�8�
��
��
�����	��
���
�
������	�
��������

��6�����	�
��
)�))!& 98��
��� :�
��
��������
���
�
������	�
��
��)Ω 2
��	�
��������� ��

0���1�



���������� �

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

�� ������	
��
���.�	�
��
������
��	��������(
�����
�����	�
���
�����
�	�
������� ��

�������	
	��

��� �� ;��	
 ��
 ����
 ��
 ����	
 �	
 �����
 �2
 ����
 �
 �����
 ��
 <��������	��

4
:	�����
��	������
������
��
��	����	
��
���
 2
<
�
=)�
5
 )> ���

�� ������	
���.�	�
��
���������	���
����
���
�����	�
���
����	����
+
���������	�� ��

�	� �� *�
 ���	�
 ������
 ���
 ��
 �
 ���
 ��	
 ��
 �)"
 �/�
?���
 ��
 ��
�������	��	�
���
���	�
������� ��

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

�� ,���
�������
�������(�����
��������
��
�
������	�� ��

�
� �� ������	
����
�
	��
�.���
��
���.�	�
��
@A6��������������� ���

�� ������	
/�6B������C�
���� ��

��� ?���
�����
	���
�	
�	(
"
D ���

�� ��������������

�� ����
 ���������(�

�� <�E�������
����������

�� -����	�
���	
�������	
+
���������	�

� <	������
��	�������

���



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

��������	�

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

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

�� �������� �������!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������������%

��
�� '�������(��������%�������������)��������� �
*� +�(�����
�������(������������"�$$������
,� ���������%$������-������)��������� �

�����

�������	
	�

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

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

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

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

��������	�
�



���������� �

� (���� ���� ������� ������ ��������������������� ���� ���
��� ��� ������� �����
�����������������������������������������!��)����������� ��

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

��� �� +,!���������������������	����������������������� ���������������������
������������������������������!����������������� ��

� -�������������!������!�����������
����������
25S6S

25
)S(H)S(G 2 ++
= �

.��������
�������!������
��������
����/��������!��	������/��������!��
���
���� ����
����/� ����� ����/� !���� ����/� !�������������/� ���� �������	
���������
0���������
�������!���!
�� ���

��� �� +,�����������������������
��'��������������������������������������
������
��

$��1�2$��1�3$��1�4$��1�5$��1�2$�1�6�7�8�

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

2)S()4S(S

k
)S(H)S(G

++
= � ������� ���� ����� ���
�� ��� ���� �������

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

�������	
��

�� �� (����������������������!������������������������������
�����������
��������� ��

� -�
����� �������� �������� �����������
20)S()2S(S

80
)S(H)S(G

++
=

�����������!�����������������������

�� 9������������������
�����
��� :�������������������
�����
���� 9�������	���
��� :��������	���



�� $������������������ ���

��� �� (�������������������� ��

�� -��!�������������
��� ;�������������������

� .����������������������������
2)S()1S(S

K
)S(H)S(G

++
= �����������

<��
����!�����-��������������������
�����=�������������� ��

��� �� +,!�����������������	�������� ��

�� $�����
��� $�������������
���� $������!����
��� $������������

� ����������������>����������
������'��������������$����������������	��
�����������������������������
��������!!�����������
���������������������

��

�� $����� �������	������ �������������� ��������� ����� ������������� �������
������� ��

��� �� 9�������������������������������������������,!���������������������������
��?���/�:/�;/��/�:;�������������� ��

� $��������������������������
�!
������:/�:;/�:������:;�����������������
�����!���!
�� ��

����

���������� �



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

��������	

�������������������������������
���� �!"��!#$%!$&� 

��'((
�#�)����
���������	
��� ����������������
��������
���
���������������

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

�����

�������	
	�

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

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

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

��
�
�

$
%% �
 ��
��
������
������
��
&

��

$
'##&
�	�
���
�	���
������

�
���
����
�������
��
&
�

$
%#&�
(�
&

��


���	


$
%
&
�	�
&

��


���	


$
%�)&
��	�
*

��  ��
�����
�
�
�

����
�������
�	
��������	
����
�	
+�,
�
)� ��

���  ��

������

�	�
����  ��
����
���
-

�

�	
���
���	������

�� ������	
���
���������������
�
.+�,� � ��

��� �� ,���
���������
���
����
�	
�
����	�
�
�������	�
�
��
������
�
&�
$
%#/&�
 ��
0���0�0
���1���
�����	�
�	�
�������
������
�������	���
�
 ���������
 ���
 )02
�	�
%## �
 �������������
����
 ��������
 ���
 �

������
�����	�
�������	��
�
�
$
%##1 
�	�
��������	��
�
�%
$
#�) ,�
�����0�	�� ��
�� .���0�0
������
�����
������
�����	�
&

��


����


�
���  ��
������
�����
������
������	�
������
����  ��
0���0�0
���	���	�
������
�����	�
&

��


�����



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

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

�������	
	�	



���������� �

��� ��  ��
�����
�
'#
3
4-5
6##&5
%!##
��0
����������
�������
��
0��
��
�	������
��
�����
�����
����3�	������
������
 ��
�����
�����	�
��
���
�	������
��
�
 �����
�����
����
�	������
�	�
��
���
 �
 ���
0���0�0
�������
������
 ��
2�
�	���
��
�
�����
�����
7
�		�����5
'#!
&5
8#49
�������
 ��
��0�����
�������	��
��
�

�

$
#�') 5
���
�����
�������	��
��

��
$
'") 
�	�
���
0��
������
�	���	�
��
/�
$
%�'
&�2
������
 ��
��0�����
�	�
�����
�����	��
��	
��
����0��
�
��
�	��	���
�	�
������
�����
 ��
������
������	
��
	����������
�����0�	�
*

��  ��
�����
�	���
�
���
��0�����
�	������
 a 5
��
���
0��
��������
���
�����
����
��
���
�����
������

���  ��
	3���
�����
��
���
�����
�	����
���
���
��0�
��
�	
:%�
�	�
���
��0�����
�����	�
��
	
���
��
%#;
�
���
�����
�����
�	�

����  ��
�����
��������	� ���

�� <����
����
	���
	
* ��

�� ,��
=�����	�
��������
��� �����	��������

�������	
	��

�� ������	
���
��	����
��������
�
�	�����	
0��
	
�
�����	�
�����
�	�������
����
�
�����
��
���1
����0����
������0
�
�
����
�	������
�����
���	�
��(� ���

��� �� 2
��������
�������	��
��
%�%
���
�����
�
�	�������	
�	
)3�03���0����
�����
 ��
�	�������	
�	���	�
��
#�##>0���
���
1-�����
,�	�
��
���
���
����
�	
0���
�	�
���
���
���
�������
�	
0��� ��

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

��� �� ������	
����
��������
���1
������0
���
������
�����
�
&�(
�	������
�	�����	
0��
������ ��

�� ,�	�
���
��1�	�
����
�������	�
��0
'##
?
�������
�
�
%3�03������
����	�
����	
��
���
��1�	�
����	
���
�
������
�
8�0
�	�
���
��	�
���
���������
��������� ��

��� <����
����
	���
	
* ���

�� -	��0����
2��������

�� 4��������
2��������

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

����



Total No. of Questions : 6] [Total No. of Pages : 1

[3765] - 531
���������	
����������
������	
������	���

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

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����

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

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

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

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

#� ������
�������
���$
��
�������	��

P1967

�������	
	�

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

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

��� �$ �������	
���������	��*+���������������
����	
���������������	�� �
���
�
��	���	������	���,��&������*+�� ���

�$ �	������*+����������������������������� ����

																						�������	
	��

��� �$ "������	����	���	���������������
	��&�
��	��(�
��	�	��������
�$ ������������!�-����	��
�����	��	��
	��&�
��	����������� ���

��� �����������
��	��	������������������&�	���
��&�����	��
	���	�� �
������� ���

�	� ���������������������������������������
	���&���	�����&���������
������� ���

���



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

��������	

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

�
))*�+�,�������)�
)��

���������	
��� ����������������

��������
���
���������������

�� �������� ���
�!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������������%

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

�����

�������	
	�

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

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

⎟⎟⎠

⎞
⎜⎜⎝

⎛
+

−=
W

Wm

TS0.51

TS1

G

P

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

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

��,�-�-'%�
��������������������������������,�-�  �
�������������������
�������������,�.�( �/�����,�-�

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

��� "�����������!0122�
�������
		
�����+*
�� ����	�������
��	�
�����
�	��� ���

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

�� 3�����
���
��		�������
��������� ���

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

-���.�



���������� �

�������	
	��

��� �� ����	
�� ����������
�� �
��������� ���� �����
�
�� ����������� 5����
6���������� ���� �����
�
�� ����������� 5���� ���� 7��
� �6�����
�����������5�	��
���� *������	������
	���	������
����������������������
��������
�������	�����������	������������
�����������������������������
�������		�����������
������� ����

�� 8����������6����
���
�������	���	������� d �� q ����� o ��
���� *����
�	������
	���	������
���9����������6����
��
�����������*�����6����	���
���������
�������	������
�������������6����	������������������		�������	��
�
����������� ����

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

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

�
���

�
���
�
��4
�
��


�
������
���*����
�����	��φ � ���

�	� 8������
����
���
������!0122�
�������
		
�����+*

�� :
��	��
������*�������������
����� ���

�� ;�����������������
��������� ���

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

�� �)$��
��	� ���

���



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

��������	

�������������������������������

� !��"#$%&!��#'(�%(&)�� �� #)
��*++,�-�.�������+�*/+�

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

�� �������� ���
�!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������������%

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

�����

�������	
	�

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

�� �
���	��
����	��
������������
��� 
����	���
���
����
�!��	��
���
"#����	
�����	
����	��	���
��	
���	
������	�
��
��	
���������	�
����	��	�
$��������
�	���
%&& �
���
'& �
�	��	����	�!�
��
��	
%&& �
	���
��	
����	��	�
��	���	�
����
�
�	��!
����	
��
%&�(
���
��
��	
'& �
	���
��	
����	��	�
��	���	�
����
 ��
	)��������
����	
��
%*��
+�	
	��	����	
 �	������	
�	�
����	
��
	���
����	��	�
��
%*
���
���
��	
����
��� 
�	�������	
��
%&
����
	�	����	
��	
��������	
���
���	�����
��
��	
���	�
�	���	�	��
��
��	
���	��	�
��	���	�
��
��������
�
��������
��������	
��	
�	��	����	
�����	
�	,���	�
��
��	
������	
��
��	
���������	�
�����
���
���������!
��
'& ��
��
������	
�
���������	�
����	��
��
-&&�
���	�
��������
�	���
�������	��

����

��� �� .���
�
���	�����
��
������� �
�	���	
��
	)��	�����
���
��	
������� 
����	��
���	���
��
�	��!
����	
/ ��
	)��������
����	
/���
����	�
��
����	��	�
�����	�
����	��	�
��
�	��	�
/�

�
��
�	�����	�
������	
/�

��
��
���	��	�
������	

/�
��
��
���	
������	�
��
��	
����	��	�
	���
/�

��
�
�

��
�
���
��	
�����#�����
��

����	��	�
 ���������	���
0�
 ��	
 �����
 ��
 ����
 	,�������
 	)�����
 ��	
��������	�
��
������� 
����	��
�������� ���

�� 1���
����
��	
������	����
���	�
������
���
��	
����	��	�
��	������
��
�	�����	�
���	
��
���	�
�! ���

���
φ 2

2

1

����
 
3
���
/ 
3
 ��

��	�	
φ 
2
������	����
����
����	(






 
2
�	��!
����	
��
��	
�	�����	�(
���








 
2
��	����
����	�
��������	�
�



���������� �

�� 4�
��
�	,���	�
��
������
�
����
������	
��
%&&
 �
���
�
�	�����	�
/"
����	�
�����	
����	��	��
��	������
����
 
2
"&�
���
 
2
%*��
��������	
��	
�	�	����!
�	������!
���	
������	
��
��	
�	�����	�
���������	�
�����
��
��������!
���	�
��
"5* �6%*& �
���
��������	
��	
���#�����
�	,���	�����

��� .���	
�����
���	�
��
��!
���		
��
��	
���������
7

�� 8����#�	������
���
�!��	��( ���

�� ���������
��
���
�!��	��( ���

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

�� +�	��	
����	
����	��	�
�����	� ���

�������	
	��

��� �� �
����#�	��
������������
���	
��
�	����
9
�	��	
/:
5&&
 ��
���
���������	�
�	��	�
���������	
��
;�<
�6�
���
�����
����������	
��
;�<
=6��
+�	
�	�����
	��
���
�	�	�����
	��
������	�
��	
�

�

���
�

	

�	��	����	�!
��
�
��	,�	��!

;�<
�>�
	���	
	)��	������
���
��	
������	
���
����	��
��
�
�������	
;�<
�	��	
 ����
 ��	
 �	�	�����
 	���
 4��	���	�
 ��	
 	,�������
 ��
������	�
 ��
�	���
��
��������
���	�
���
����	�����
���	�� ����

�� 0�����
��	
��	�
�	�����	
��
�
����#�	��
������������
���	
�����
��
��	�
�������	��
1 	���
��	
���	
����
��
������	
/��
��	
��	�
	���
��
+
��	�	

+
2

 wave)g travellinof(velocity 

line ofLength 
����

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

�� .���
�	�	�	��	
��
�
�����
���	�
�������
��	
���������
�������
7 ���
�� ?����
��
��!(
��� ��	�����	�
��
���	�(
���� 9�������
��
������
���	(
���
��� @��	�
������	�������!�

��� .���	
�����
���	�
��
��!
���		
��
��	
���������
7
�� A	��	!<�
������	
�������( ���
�� ������
���
���
	��	���( ���
�� 0�	�������	�
��
�����
���	�(
��� ���
�� 1����
����	�������
��
�����
���	�� ���

����



Total No. of Questions :8] [Total No. of Pages : 2

[3765]-574
 M.E. (E & TC) (VLSI & Embedded Systems)

EMBEDDED SYSTEM DESIGN
 ( 2008 Course)

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) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P1971

SECTION - I

Q1) a) How  to characterize an embedded system using various design metrics?
[10]

b) How PLDs play important role in the design of an embedded system?
[6]

Q2) a) Why selection of memory is critical in an embedded system design?
Justify the answer using typical application? [8]

b) How to select the processor for an Embedded system?  Specify typical
selection criteria? [8]

Q3) a) What are various programming technologies used in FPGA? [10]

b) How  receiver is synchronized with transmitter in case of asynchronous
serial communication (UART)? [6]

Q4) Write short notes on  : [18]

a) IEEE 802.11

b) Scatter-net in Bluetooth protocol.

c) IEEE 802.15

P.T.O.
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SECTION - II

Q5) a) Why ARM processor is called as perfect embedded processor. [10]

b) What benefits the designer is getting due to hardwired MAC unit
provided in the ARM 7 processor? [8]

Q6) a) How two status registers are beneficial while changing the operating mode
in ARM 7 processor?  Justify the answer with suitable example. [8]

b) How the performance of ARM 7 processor is improved?  Justify the
answer using data flow model of the ARM 7 processor? [8]

Q7) a) What are the typical features of the ARM 7 instruction set? Justify the
answer by giving suitable example? [12]

b) Why ARM- 7 processor is not a perfect RISC processor? [4]

Q8) a) What are the architectural features of the ARM 9 processor?  Justify
the answer using block diagram of the ARM 9 processor? [10]

b) Write assembly language program for block transfer for ARM 7
processor. [6]
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Total No. of Questions :8] [Total No. of Pages : 2

[3765]-604
 M.E. (Electronics) (Digital Systems)

RECONFIGURABLE COMPUTING
  ( 2008 Course)

Time :3 Hours] [Max. Marks : 100
Instructions to 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) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P1977

SECTION - I

Q1) a) Explore in detail the evolution of general purpose computing with VLSI
technology.                                                                                    [8]

b) List and explain in brief the characteristics of Reconfigurable device.[8]

Q2) a) What is meant  by configurable, programmable and fixed function devices?
Give suitable examples.                                                                     [8]

b) What is partial reconfigurability?  Are such devices being used
commercially?  Give examples.                                                        [8]

Q3) a) Define density & diversity.  Give mathematical expressions.               [8]
b) List various reconfigurable devices developed yet.  Brief their

characteristics/features.                                                                       [8]

Q4) Write short notes on any three :                                                                  [18]
a) Interconnects.
b) General purpose computing issues.
c) Crossbars.
d) Area consumption by different architectural building blocks in

reconfigurable device.

P.T.O.
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SECTION - II

Q5) Give empirical view of general purpose computing architectures in the age
of MOS VLSI.  Compare their performances.                                   [16]

Q6) Explore the architectural building blocks of iDPGA & DPGA.  What is
difference between them? [16]

Q7) a) What are the problems with simple networks?  Suggest best option
for reconfigurable device.                                                                          [8]

b) Give the mathematical model for Rent’s rule based channel & wire
growth. [8]

Q8) Write short  notes on any three : [18]
a) Instruction compression.
b) Resources in reconfigurable devices.
c) Contexts.

d) MATRIX.
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[3765]-690
 M.E. (Petroleum Engineering)

ADVANCED NATURAL GAS ENGINEERING & TECHNOLOGY
 ( New 2008 Course)

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

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

P1983

SECTION - I

Q1) Define the properties Bg, z, μg, Ppc,Tpc, EOS, H and explain how these
properties are obtained by some suitable correlation.  Explain how Bg, cg,
μg, vary with pressure.                                                                           [25]

                           OR

Following surface conditions are given :

a) API gravity of condensate = 52
b) GOR in the first separator = 10,000 scf / stb
c) Pressure in the first separator = 550 psi
d) Temperature in the first separator = 90 deg F
e) Specific gravity of gas in the first separator = 0.7
Calculate the wellstream specific gravity, and critical properties of gas.

Q2) Derive the pipe line flow equation.                                                          [25]

                                                            OR

The following data are provided for air-water flow. Estimate the slip and
no-slip mixture properties.  Estimate the gravitational and frictional pressure
gradients using both slip and no-slip properties.

a) Q1 = 0.1 ft3/sec
b) Qg = 0.2 ft3/sec

P.T.O.
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c) Rho-l= 62.4 lbs/ft3
d) Rho-g = 1.5 lbs/ft3
e) Mu-l = 1 cp
f) Mu-g = 0.015 cp
g) D = 3.5 inches
h) H1 = 0.45
i) Theta = 90 degrees
j) Roughness = 0.00006 ft

Q3) Distinguish between reciprocating and centrifugal compressors.  Explain
how any one of the design formulas is obtained.                                        [25]

   OR

Natural gas with the following properties and conditions is to be compressed
by a centrifugal compressor

a) Gamma-g = 0.62
b) Ps =  256 psia
c) Pd = 665 psia
d) k = 1.26
e) ts = 99 deg F

If the desired flow rate is 45 MMSCFD, what horsepower is
required to compress the gas assuming 75% adiabatic efficiency
and 95% mechanical efficiency?

SECTION - II

Q4) Explain phase behaviour of a gas reservoir and material balance equation.
[25]

   OR

For water drive reservoirs (with no water production at the wells), derive
the following equation.

P/Z = (Pi / Zi) [(1 – (Gp/Gi))] / [(1–(WeBw/GiBgi))]

Q5) Draw a process flow diagram to show two methods how CO2 is removed
from a natural gas stream.                                                                                  [25]

    OR

Draw and explain process flow sheet for H2S removal.



Q6) Derive the equation used to calculate  flow rate in a orifice meter.  Explain
all the constants.                                                                                              [25]

  OR
Following data were provided for a multi-rate isochronal test. Generate
inflow performance relationship using the analytical m(p) method and the
empirical m(p) method.

a) Pr = 352.4 psia
b) cp/2psia6109714.9(Pr)m)(M ∧∧×==p

   Time (hours)           Qg           Pwf (psia)        M(pwf)
    (MMSCF/D)

0.5 0.983 344.7    6109.6386 ∧×

0.5 2.631 329.5    6109.0027 ∧×

0.5 3.654 318.7     6105674.8 ∧×

0.5 4.782 305.5     6100534.8 ∧×

1 0.977 342.4      6105406.9 ∧×

1 2.588 322.9      6107351.8 ∧×

1 3.565 309.5      6102071.8 ∧×

1 4.625 293.6      6106136.7 ∧×

2 0.97 339.5       6104179.9 ∧×

2 2.533 315.4      6104371.8 ∧×

2 3.453 298.6       6107922.7 ∧×

2 4.438 279.6       6100990.7 ∧×

3 0.965 337.6      6103381.9 ∧×

3 2.5 310.5      6102458.8 ∧×

3 3.39 291.9      6105435.7 ∧×

3 4.318 270.5       6107797.6 ∧×
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Total No. of Questions :8] [Total No. of Pages : 2

[3765]-696
 M.E. (Petroleum)

ADVANCED OFFSHORE TECHNOLOGY
(512111)  ( 2008 Course) (Elective - III)

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

1) Q. No. 1 and Q. No. 7 are compulsory.  Out of the remaining attempt two questions
from Section - I and two 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 Mollier charts, non-programmable electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P1984

SECTION - I

Q1) a) Describe the well design considerations for high pressure, high temperature
deep drilling program.  Write the possible challenges and solution in brief.

[6]

b) Discuss the step by step operation of lowering TGB and drilling 30º hole
and lowering structural casing and cementation in deep water drilling with
suitable sketches. [12]

Q2) a) Calculate new kG if rig displacement of 21000 Tons and kG of 58
feet.  A weight of 180 tons with VCG of 11 ft is moved to VCG of
167 ft. [4]

b) Describe various mathematical equations to calculate wind, wave and
current forces acting on offshore structures.  State and explain
assumptions and parameters of these equations. [12]

Q3) a) Describe Lower Marine Riser Pack (LMRP).  Draw a typical subsea
BOP  stack with LMRP. [8]

b) Discuss Dynamic Positioning System of station keeping in detail. [8]

P.T.O.
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Q4) a) Write short notes on : [10]
i) Subsea Diving System.
ii) Riser design considerations.

b) Draw neat schematic sketch of a, ‘typical subsea well completion
system.’  Indicate all the features. [6]

SECTION - II

Q5) a) What is tension leg platform?  Discuss design considerations in brief,
for the same. [8]

b) Discuss tubular joint classification in brief with suitable sketch. [8]

Q6) a) What is well cementation?  Explain a typical well cementation
programme for deep water (offshore) well. [8]

b) Discuss types of subsea horizontal trees in detail. [8]

Q7) Write short notes on : [18]
a) Marine terminals and transport.
b) Offshore safety.
c) Forces and motions acting on fixed platform.

Q8) a) Describe in detail productive formation testing methods, in brief. [8]

b) Discuss design consideration in oil and gas pipeline. [8]

# # # #
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[3765]-701
 M.E. (IT)

REAL - TIME & EMBEDDED SYSTEMS
  ( 2008 Course) (Elective - I)

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

1) Answer any three question 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) Assume suitable data, if necessary.

P1985

SECTION - I

Q1) a) Elaborate on challenges of design and development of embedded system.
[8]

b) Briefly describe the difference between waterfall and spiral development
module.  Explain the suitability wrt embedded system. [8]

Q2) a) Explain ARM thumb mode and discuss the advantages of the same
with suitable examples. [8]

b) Explain the branching and pipelining function in SHARC processor
with suitable examples. [8]

Q3) a) Draw the functional diagram of SHARC processor.  Explain the
functionality of each of the peripheral therein in brief. [8]

b) Explain the Dual port memory architecture of the SHARC processor
along with the role of DMA channels. [8]

Q4) Design a cash register system for small hotel serving about 100 items.[18]

a) The cash register is a stand alone system to issue cash bills on the
counter.  The list of items is pre stored format and accessible through
two character code.  The cost of each item is also pre stored.  The
device maintains daily sales account downloadable through serial port
in CSV format file.

P.T.O.



[3765]-701                                          2

b) The device has 64 × 220 LCD screen interface displaying 8 × 40
character format display.  It has alphanumeric keyboard interface to
input item code and quantity of item.

c) The final bill is printed with alphanumeric printer with necessary details.

Expected Design level :

i) Customer requirement specifications.
ii) System level block diagram.
iii) Behavioural functionality of the device.
iv) Display and bill formats.
v) Data base of storage of item code, item description and cost.

vi) Item code, item description, item cost upload file format and
daily account record download file format.

Q5) Write short notes on any four : [16]

a) Pipelining in processors.

b) List ARM CPU modes of operations with brief description of each.

c) Shadow write in SHARC processor.

d) Debugging tools in embedded system.

e) Exception handling in ARM processor.

f) Control oriented specification language symbols.

SECTION - II

Q6) a) Compare and contrast I2C, CAN serial buses with respect to features,
data rates, wire length and no of devices it can connect. [8]

b) Explain bus arbitration algorithm for Ethernet bus. [8]

Q7) a) Discuss the assumption for clock driven scheduling and explain cyclic
scheduler in detail. [8]

b) What is CAN?  Discuss the functional operation of CAN bus in brief
with suitable diagrams where ever necessary. [8]



Q8) a) Explain top down approach and bottom up approach in the embedded
system design process with major levels of abstraction in design process
with suitable diagrams where ever necessary. [10]

b) What is a design flow model?  Explain any one with suitable diagram.
[8]

Q9) a) What are assumptions for priority driven scheduling of periodic tasks
explain with suitable scheduler. [8]

b) Give the classification of the scheduling algorithms, compare and contrast
static vs. dynamic algorithms with examples. [8]

Q10)Write short notes on any four : [16]

a) Weighted round-robin approach.

b) Schedulable set of jobs and optimal scheduling.
c) Key features of SHARC processor.
d) OSI model.
e) Periodic Task notations and there significance.

f) 7 bit and 10 bit Address format of I2C bus.

[3765]-701                                          3
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[3765]-739
 M.E. (Instrumentation & Control)

ANALYTICAL INSTRUMENTATION
(5061104)  ( 2008 Course)

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

P1986

SECTION - I

Q1) Give significance of ‘Chromatography’ in chemical analysis.  How the
chromatography is classified?  What are the applications of gas chromatography
and liquid chromatography? [18]

Q2) Differentiate UV-VIS spectrometry and IR spectrometry.  Also discuss
advantages of FTIR spectrophotometer over conventional IR
spectrophotometer. [16]

Q3) Discuss principle, construction and working of Quadrupole Mass
spectrometer. [16]

Q4) Discuss principle, construction and working of NMR spectrometer. [16]

SECTION - II

Q5) Differentiate Absorption spectrometry and Emission spectrometry with
illustrations.  Also discuss Absorption spectra and Emission spectra. [18]

Q6) Explain ‘Raman Effect’.  Also explain Instrumentation for Raman
spectrophotometer and its applications. [16]

P.T.O.
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Q7) Explain Bragg’s law in X-ray diffractometry.  Also explain Instrumentation
for X-ray diffractometer. [16]

Q8)Write short  notes on (any two) : [16]
a) Abbey refractometer.
b) Scintillation counter.
c) Potentiometry.

d) Hollow cathode lamp.
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[3765]-747
 M.E. (Instrumentation, Process & Biomedical)

ORGANISATIONAL BEHAVIOUR & MANAGEMENT
 ( 2008 )

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

P1987

SECTION - I

Q1) Define management.  Explain various functions of management.  Critically
analyse the roles and required skills of management in a changing business
environment brought about by Globalisation. [16]

Q2) State and explain the concept of organisational behaviour with its key elements.
Briefly explain Elton Mayo’s contingency approach and Mc Gregor’s system
approach of organisational behaviour. [16]

Q3) a) “Personality is a complex and multidimentional construct”.  Explain with
reference to determinants of personality. [8]

b) Define perception.  What are the factors influencing perceptual process?
Why perception is a key factor in managerial effectiveness?  Justify.

[8]

Q4) Explain following theories of Motivation : [18]

a) Maslow’s need heirarchy theory and

b) Victor vroom’s expectancy theory.

P.T.O.
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SECTION - II

Q5) State and explain the stages of group development, group structure and
group processes.  As a manager, how would you operate in the group to
understand its dynamics and assess its effectiveness. [18]

Q6)  a) Critically examine Fiedler’s contingency theory of leadership. [10]

b) What is Managerial Grid?  Explain its importance to an organisation.
[6]

Q7) Define organisational structure with its components.  Explain how
environment technology and size influence the structure of an organisation?

[16]

Q8) State and explain the various causes of business conflict and analyse the modes
of conflict resolution.  How contingency approach to conflict management
helpful in this context? [16]

# # # #
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[3765]-525
 M.E. (Electrical Engineering)  (Control System)

PROCESS CONTROL MANAGEMENT
 ( 2008 Course)

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

1) Answer any two 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) Assume suitable data, if necessary.

P1989

SECTION - I

Q1) a) Explain the role of management in Process Control System. [10]

b) Explain the terms leadership motivation, Group dynamics teams in details.
[15]

Q2) a) Explain the application of process control system in Electrical Engineering
with neat block diagram. [10]

b) What is mathematical modelling of the system. Develop a mathematical
model for Heat Exchanger.  Also find time constant of system? [15]

Q3) a) Explain P, PI & PID controllers in details. Also explain reset windup
with suitable example. [20]

b) Explain Ziegler-Nicholas Tunning method in detail. [5]

SECTION - II

Q4) a) Derive expression for discrete PID control algorithm. Explain the effect
of digital control on stability of system in details. [15]

b) Give merits and demerits of digital control system. [10]

P.T.O.
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Q5) a) Draw and explain Block diagram of cascade control system in details.
Also give advantages and disadvantages of cascade control system.

[15]

b) Develop a feed forward control system for continuous stirred tank
reactor (CSTR) & explain. [10]

Q6) a) Define Relative Gain Array (RGA) for process.  Give properties of RGA.
Also explain how to use RGA for selecting the loops with minimum
interactions. [15]

b) Explain Decoupling of loops in details with suitable example. [10]
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[3765]-626
 M.E. (Production Engg.)

RESEARCH METHODOLOGIES
(511112) ( 2008 Course) (Elective - IV)

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

1) Answer three questions from each section.
2) Attempt Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6.
3) Attempt Q. 7 or Q. 8, Q. 9 or Q. 10, Q. 11 or Q. 12.
4) Answers to the two sections should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Assume suitable data, if necessary.
7) Figures to the right indicate full marks.

P1994

SECTION - I

Q1) a) Explain the significance of research.                                                     [8]

b) Distinguish between research methods and research methodology. [8]

    OR

Q2) a) Briefly describe the research process with flow chart.                    [8]

b) What are the criterions one should expects from scientific research? [8]

Q3) a) What is need of research design?  Explain the features of a good design.

                                                                                                              [10]

b) What are the techniques involved in defining a problem. [6]

    OR

Q4) a) Explain basic principles of experimental design.                                 [8]

b) Explain Latin square design method of formal experimental designs. [8]

P.T.O.
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Q5) a) Explain the process of data collection through questionnaires.  Also state
merits and demerits of the same.                                                      [10]

b) What are different complex random sampling designs? Explain any two. [8]

    OR
Q6)  a) Explain the methods used for data collection in research methods. [10]

 b) Explain the difference between survey and experiment.                [8]

SECTION - II
Q7) a) What are the important statistical measures being used for data analysis?

Explain any one. [8]

b) What are the measures of relationship?  Explain Karl Pearson’s coefficient of
correlation. [8]

    OR
Q8) a) How to determine sample size in data analysis?  Explain the method of

determining sample size based on precision rate and confidence level.[8]

b) Explain in brief : [8]
i) Index Numbers.
ii) Time series Analysis.

Q9) a) Explain the decision making technique of Analytical Hierarchy Process.
   [10]

b) Explain TOPSIS method of decision making. [8]

    OR
Q10)a) Explain in short :                                                                      [10]

i) Neural network technique.
ii) Data Envelope Analysis (DEA).

b) Explain Graph theory approach in decision making.                                [8]

Q11)Explain the techniques of interpretation and precautions in interpretation.[16]

  OR
Q12)Explain the layout of research report and mechanics of report writing.       [16]



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

�����
���	�
������

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

��������������

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

��������
���
���������������

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

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

��

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

*� ���������%$������+��"������� �

������

�������	
	�

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

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

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

�� ����	���	���	��,����-��	��	�����	'�������%	. '����	��	������	���	�����
-����	���������	��	�����'���% ���

��� �� . '����	���	�������������	�������	/���������	���0���	'��������	���	)����
���0���	'��������% ���

�� )'�����	 ���	 ��,����-��	 ��	1������%	 2��-�	 ��	 ���'��-�	 ����	 ���	��
���������	��	����������	��	����	�	'���	��	��	� ����3	���	���	���������	���
��������	'���% ���

��� �����	�������	��	�����	4 ����

�� ����	��	��������	������������	���	��������	���������5	��������	�������%

�� ����	 ��	 ���	����	��	 �����������	 ���	 ����������	 ����&�	 ��	 �����	��
�������	����	���	-�����������%

�� ��������	1���	'������%	���	���	���	���������	����	'������	�����	���0
����&���	���������%



������
��� �

�������	
	��

��� �� . '����	����	����	�����	��	������	���	-������	����&	'������	��	��6	���
()*+% ���

�� . '����	��	������	���	1�����	6������	'������	���	����-�	���	��������
���	�������	'����������	��	�����	��-�����% ���

�	� �� . '����	7���&���	
�	8��07���&���	(����������% ���

�� . '����	�������	
�	-��������	��	
��% ���
�� �����	�����	����	��	.�(	6���% ���

�
� �� . '����	��	������	9�����	7*)6	���������	������	���	6���	������:���% ���

�� ���	���	�������	�����	��	���%	�	����-�	�	6���	���	�����	��	���	�������#��
'���	������% ���

��� �� . '����	��	������	���	6���	0	7�����	���'���	������	���	�	������% ���

�� ����	�	6���	���	��	����	���	��-�����	��	-������	����&	��	;<=	���	����&	��
;�=	������	��	���	'�������	6���	-������	���	���%	$% ���

����

���%	�

���%	$



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

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

%&&'���(������&�)))���������������**�

���������	
��� ����������������

��������
���
���������������

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

�����������&)�����))
����
,� ���������&)������*��"������� �

�����

�������	
	�

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

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

��� �� ����#
�	% &���	��"	∞  &���	���	
��	���
�� ��

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

012

232

201

)(G s

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

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

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

+−

−+
+

+=

)3(

5

)2(

10
)2()1(

)3(

)1(

1

)(G

ss

ss

s

s
s

-���.�



���������� �

�� '(����	
��	
����	����
�	�	����	���
��� ��
�� !� ����"	�����
��� ��
����	�
����
��

,��	 ������
	 ��	 
��	 ���������	 ���"�
����	 ���	�� ����"����	 ��"
��
����	�
����
��

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

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

⎥
⎦

⎤
⎢
⎣

⎡
−
−−

=

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

+

+=
10

1)1(
Kand

)1(

1
0

0
)1(

1

P
s

s

s

�������	
	��

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

[ ] 0D,13C,
0

1
B,

11

32
A ==⎥

⎦

⎤
⎢
⎣

⎡=⎥
⎦

⎤
⎢
⎣

⎡=

�� '(����	�#��������	��������	 ���"�
����	 ���	 
��	 ���
��	 
�	��	�#
�#

���"���-	�
����*���� ��

�	� �� !��
�	�	��
�	��	)������	����
����	����������
���+� ��

�� ��
	
��	���
��	�� ��

[ ]00C,
1

1
B,

20

01
A =⎥

⎦

⎤
⎢
⎣

⎡=⎥
⎦

⎤
⎢
⎣

⎡=

!���
���	 
��	���
��	��	���������.	,��	����	
��
	 
��	����������
�
/�0,�	��	��
	
��	���������	���"�
���	���	
��	�(��
����	��	����
���	"�����
�
�
����*���	��#
���	����
�	
��	�����	���
���

�
� �� �
�
�	
��	��������	�����
�	�1#�
���	�������
�"	��
�	
��	2���
�����	��
��(
2�	,��	�
�
�	2� ��
!��
	���	
��	���"�
����	#�"��	�����	 ∈H 	"���/$�����

�� '(����	3�"�	#����
���
�	��"	$��#�
	�����������	��	�	���
��� ���



��� �� 4����	 
��	 
��
�	 ���	$��#�
	 �
����
�	 ��	 �""�
���	 ��"	�#
�����
���
#����
���
���� ��

�� 5��"	3	6	&	��
�����	�#��	
��
	 = 3Δ &	�����	Δ 	��	�	���-	"�������

���

�� [ ]21 ΔΔ=Δ

��� ⎥
⎦

⎤
⎢
⎣

⎡
Δ

Δ
=Δ

2

1

00

00

���

���������� �



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

�����
���	
������

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

���������	
��

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

�� �������� ���
�!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
'� (�������)��������%�������������*��������� �
�� +�)�����
�������)������������"�$$������
,� -��
"��$����
����&
�������$��$��
�����$$
����
.� ���������%$������/��"������� �

������

�������	
	�

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

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

�� ���
��������������
������������������������ ( )( )3
4

31
)(

−−
=

xx

x
xf ����

��� �� �������������� �����	� ��

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

#����������$�%&�
�
�'�(&&�

�

���)������

*�
�
�'��

�
�+�(*%&

*�
�
�'�%�

�
�+�(&&&

*�
�
�'�,�

�
�+�-&&

���+�(%&

����.����/�&���
����/�&



�����
��� �

�� #����������$�0�
�
�'�*�

�
��

���)������
0�

�
�'��

�
�+�0*

�
�
�0�

��
�/�(

�
�
�/�&.����$�(.*�

1	����2��3#�������4���

�� #����������$�*���'�5�� ��
���)������

0�
�
�'��

�
�+�(

*�
�
�'��

�
�+�*

�
�
�/�&.����$�(.*�

1	����	������������
�

��� �� ���
�����
����	���	�����������
���������6�����������
�����������
����
���	�������������������������	�7������	�������������������	�����������	
�4�������8��$�*9π� ��

�� ������	�����
������������������������������������
���
�����:��
��
	������������
����������������� ��

�� #��������
x

x
x

f
1

tan65.0
1

75.0
65.0 1

2
−−

+
−= ������������7������;&.�,<�������

���������������
��	������$�5� ��

� ���
������������������$�λ��0�%λ��0�*&λ�'�% ��

�������	
	��

��� �� 1�
������� ���
�����	� ���� ����		�	� ��� ���������.� �����	���.� ��

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

�� #�������� 2

1
2
2

2
1 ++

=
xx

f � ���� ���� 	������� ������ 69.� &�� �	���� ���

=�����>	������
�6������������	������� ���
�� �������������������������������������������7���������
�	���������

�����		��	�	�������������(�����������	������������?������������ ���



��� �� @������������ ������������ ���� 	�4�������� ������ ���������� ��� ���
����������=!"������� ���

#�������� 86121869 321
2
3

2
2

2
1 −−−−++= xxxxxxf

3,2,1,0

52
toSubject 321

=≥
≤++

ix

xxx

i

1	����	��������������
�
�$�A&.&.&B

�� #�������� ( ) 2
3

1 1
3

1
xxf ++= ���

0

01
toSubject

22

11

≤−=
≤+−=

xg

xg

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

�	� �� ��������������	�����������	����:8	��C������������		���������� ���

�� ���������������=�����=����?���	�
�������������� ���

����

�����
��� �



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

���������
	
�
�	���
������������

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

$%%$���&� ��

���������	
��� ����������������

��������
���
���������������

�� �������� �������!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
�� '�������(��������%�������������)��������� �
*� +�(�����
�������(������������"�$$������
,� -��
"� $
(�����������%$�.�$������$�.��
$$���������.��$����
����&
�������$��$��
�

�����������%$�����$$
����
/� ���������%$������.��"������� �

�����

�������	
	�

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

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

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


� "�	���
����	
���	�����	�����	����������������#	�	���	����$%&��'�
����
�	���������	�����	�������()&��"�	���	�����������������	����%*�#+��������
��������	
���		
��"�	����#	��	�����	����	�
	�	���	
����,�������
��	��
���������		
����-%�+���'��������������	�������	������
	���.���	�	���	/
��������	���	�����#���
������
���	���		
������	�	���	��"�#	�01�2�3%***#4+
#� ��

��� �� 5��	�	�	������	�������������������	������������	���6 ��
�� 7��������
��� 8�	����
���� '��������

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

�� ����� ��� ��	�	��	����������������������	������ ��	��	��������	����09
	���	� ��

0���1�



��������� �

�� 0����	���	�����
���	�������90�	���	�� ����


� ����������	�������	��	���
������������
��	�������	���	
����09�	���	�
��

��� �� ���������	�����	����	����	����
��������	��	���������	������
�����/�	������
��	����#������0������:����;�	��9�<	����������	�� ��

�� 0�������	� ��	� 
���	�	�� ��� ��	�� ������	� ��� �� ���������#	� 	���	������

	�	�����%=�#���	�������
	�����%***������"�	���	��������	�������������
���*�$�#+#������	�������$*>�'79��"�	���	�������<	��	
��������	����	����-=*
������	��������#�����	�����%=>��"�	���	����	������	�����������������	�
���3*������0�	�����	�������	����������*�)(=���
���	������������������	����
��5�2�-3-�=+?-$-�=�@�>'79� ���

��� �� '���������������� ��	� ����	� ��� ���
	������	� ������	� ��	��	�#���	����	�
���� ��

�� ����	�
���	�	����	���
������������#���#������
	������������09�	���	���

�� A�#	����������������� 9����	�����������������	�������9 9����	���
�#	������������
	��� 9���
�9 9�����������������	��� ��

�������	
	��

��� ��  	���	�������	�� ��������
����	��������	� ����	��	���������	��������/� ��	�
��������������
��������������	����	� ��

�� "�	��������������������
	�/����������#	�����	���	�����	����	
�����	���
�����=����
���	�	��������	�����������	�����	������
������	�*�,�� ������
�	��������	�	���	���	����������
�����	�	��	���
	
6����	�2�-*���/�����#	
2�-%���/���		
�2�-%**����/����#	����.�	�2�-%*�B�/���	�������������
=�#+�/���������������	������	��2�3%�A4+#/���	����	�
�����������������	���
3�,����������	�/�����	����	��	�����	���
���	����	���	�-(>0���
�-����
�	��	����	����0�������	 ��
�� "�	���	�����	�����	����������#	����	��������
��� "�	����#	��	���	��	����	���	����	���

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

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

�	� �� ����������	�	��	���������	������������	��������	����09�	���	� ���
�� 7��	��8������
��� A	���������������	����
���� ;�	�������������C��������	��	�����������

�� A�#	���	���	���
���������������������"��������	
�09�	���	�����	���



�
� �� ����������	��������	���������	���������	������������������	�	����������
�� 8��
	����������	��
��� 0������������
	�
���� D�����	
���
����������
����	���	�������������	�����	��

�� �������	���	�����	�����7���������	��	�	��������E�����	���	����������	
�
��

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

��� ����	����������	�����?'���"��		��6 ���

�� F��� �	�	������	�

�� E	���:	�	��	�7������	�

�� 0����	����������������������	
�09�	���	�


� 09�	���	���	��������

���

��������� �



Total No. of Questions :8] [Total No. of Pages : 2

[3765]-587
 M.E. (E & TC - VLSI)

EMBEDDED AUTOMOTIVE SYSTEMS
 ( 2008 Course)

Time :3 Hours] [Max. Marks : 100
Instructions to 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 whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data,whenever necessary.

P2000

SECTION - I

Q1) a) Explain the current trends in Automotive systems. What is Hybrid vehicle?
[10]

b) Which are the components for Electronic engine management systems?
Explain briefly.                                                                                 [8]

Q2) a) Explain the role of dashboard electronic instruments?  Discuss on board
diagnostic system.                                                                         [8]

b) What are the different types of interferences?  How they can be overcome?
[8]

Q3) a) Write short note on following :                                                              [8]
i) Electronic management of chassis system.
ii) Vehicle motion control.

b) Which different types of fuel injection systems?  Explain.  [8]

Q4)a) Write short note on any two sensors :                                                [8]

i) Crank angle position sensors.
ii) Flow sensors.
iii) Vehicle speed sensors.

b) What are ECUs?  Explain their significance in modern vehicles.        [8]

P.T.O.
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SECTION - II

Q5) a) Describe briefly solid state ignition system techniques. [8]

b) How fuel metering is done?  Which are the different techniques? [8]

Q6)  a) Briefly explain the technique of Distributor less integrated engine control
and exhaust emission control technique. [8]

 b) Write short note on cruise control of car.                                      [8]

Q7) a) Which are the different safety measures taken using embedded systems
in modern vehicles? [8]

b) Draw a schematic arrangement for a typical CAN network containing a
master and number of slaves. How multiprocessor communication is
possible? [8]

Q8) a) Explain the following systems in modern vehicles. [10]
i) Lane departure warning.

ii) Curve over speed countermeasures.
iii) Blind spot monitoring.
iv) Parallel parking assistance.
v) Lane change assistance.

b) How vehicle tracking system is achieved using GPS. [8]
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[3765]-70
 M.E. (Mechanical) (Design Engineering)

COMPUTER AIDED DESIGN
 ( Revised)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate  books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P2002

SECTION - I

Q1) a) Discuss the recent trends in computer Hardware and Software in CAD/
CAM industry. [8]

b) Show that : [8]
i) Translation is commutative.
ii) Mirror and 2D rotation about Z axis are not commutative.
iii) Scaling and 2D rotation about Z axis are commutative.

Q2) a) Compare CORE and GKS graphics standard.  Also discuss salient feature.
[8]

b) What is mapping of a geometric model.  Explain the general mapping
matrix. [8]

Q3) a) What are different types of computer animation?  Explain with suitable
example. [8]

b) Explain IGES file format with simple example.  [8]

Q4) a) Explain the mechanism of “Undo” command in CAD software with
reference to transformation. [8]

b) Describe the method of data communication in serial and parallel modes.[8]
Q5) a) Derive a concatenated transformation matrix for rotation about an arbitrary

point. [10]

b) Explain the following terms related to Networking:  Network Server,
Transmission Media, Modem, Get way. [8]

P.T.O.
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SECTION - II

Q6)  a) Explain B-rep and C-rep approach to solid modeling.  What is Hybrid
approach? [8]

 b) What are the different pitfalls in the simulation? How they can be
avoided.                                      [8]

Q7) a) What is shape function?  Explain it with respect to a typical three-node
quadratic element with figure. [8]

b) Explain C0, C1 and C2 parametric continuity. [8]

Q8) a) Derive an expression for stiffness matrix for a two nodded two-dimensional
pin joined truss element. [8]

b) Describe in brief types of Simulation approaches. [8]

Q9) a) Write the formulae  for Bezier-Bernstein blending functions for a five
point curve and represent the Bezier curve in the matrix form. [8]

b) How effect of temperature is taken care in Finite Element Analysis in a
spar or link element? [8]

Q10)a) What do you understand by parametric representation of curves?  Discuss
the advantages of parametric representation. [8]

b) What is Local and Global Coordinate system? For 1-D spar element
derive the relationship between local and global coordinate system. [10]
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