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Total No. of Questions : 12]

[5153]-42

T. E. (Electronics)
DATA COMMUNICATION

(2008 - Pattern)

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

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

P3606

SECTION - I

Q1) a) What are the noise reduction techniques? Explain the matched filter
method. [8]

b) Explain following processes with neat diagram : [8]

i) Stationary Random Process

ii) Non-Stationary Random Process

iii) Wide Sense Stationary Process

iv) Ergodic Process.

OR

Q2) a) Show that if a wide sense stationary process X(t) is passed through a
LTI filter with impulse response h(t) then its output has constant mean
square value. [8]

b) Explain various probability distribution functions. [8]

P.T.O.
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Q3) a) Explain need of synchronizer in digital multiplexing. What is bit
synchronization? Explain working of early-late bit synchronizer with
neat diagram. [8]

b) What are multilevel coding schemes? Explain MLT-3 [8]

OR

Q4) a) What is Inter Symbol Interference and Eye Pattern? Explain
interpretation of an eye pattern with neat diagram. [8]

b) Plot frequency spectrum for RZ and NRZ, Unipolar and Polar format,
Manchester format for basic line codes for 11001010. [8]

Q5) a) Determine the encoded message for the following 8-bit data codes using
the following CRC generating polynomial P(x) = x

4
 + x

3
 + x

0
 :  [10]

i) 11001100

ii) 01011111

b) Explain ARQ system in detail. [8]

OR

Q6) a) For a (6, 3) systematic LBC. three parity bits given as,

C
4
 = d

i
 + d

2
, C

5
   = d

2
 + d

3
 , C

6
 = d

i
 + d

3
,  [10]

i) Determine generator matrix

ii) Construct code generated by this matrix

iii) Determine error capacity of the code

iv) Prepare syndrome decoding table

v) If received vector is 101101 and 100011, determine message words.

b) Explain in detail Viterbi decoding algorithm with an example. [8]
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SECTION - II

Q7) a) Explain entropy with its mathematical analysis.  [8]

b) An analog signal is band limited to BHz and sampled at Nyquist rate.
The samples are quantized into 4 levels. Each level represents one
message. Thus there are 4 messages. The probabilities of occurrence of
these messages are p

1
=p

4
=1/8 and p

2
=p

3
=3/8. Find out information

rate of source. [8]

OR

Q8) a) Derive expression for the channel capacity of an ideal AWGN channel
with infinite bandwidth.  [8]

b) Determine different entropies, mutual information and channel capacity
for following channel. [8]

Q9) a) Explain the working of DPSK transmitter and receiver.  [8]

b) A PN sequence is generated using a feedback shift register of length
m=4, the chip rate is 107 chips/sec. Find the following parameters.[8]

i) PN sequence length

ii) Chip duration of PN

iii) PN sequence period.

OR

Q10)a) Binary data transmitted at a rate of 25 Mbps over a channel whose
bandwidth is 10 MHz. Find energy per bit at the receiver input for a
coherent BPSK and DPSK to achieve error probability Pc<10-4.
Assume N0/2 = 10-10 W/Hz.  [8]

b) Explain with the help of neat block diagram QPSK transmitter and
receiver. Also give the mathematical analysis. [8]
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Q11)a) Compare TDMA, FDMA and CDMA.  [10]

b) Explain the working of DSSS transmitter and receiver. [8]

OR

Q12)a) Explain working principle of slotted ALOHA, ALOHA, CSMA and
CSMA/CD.  [8]

b) A FHSS system has following parameters. [10]

i) No. of bits/symbol = 4

ii) No. of symbols/hop= 4.

Calculate processing gain of the system.

If the above system is changed to SHSS with following parameters

i) No. of bits/symbol = 4

ii) No. of symbols/hop = 7

Calculate processing gain of the SHSS.
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( ) 1.8 ( 1) 2 ( 2) 3 ( )use 0, , ,
4 2

y n y n y n x n
π πω π− − + − = = ± ± ±

�� 2
������������'�����'�����������)��������� ��

()

��� �� )���3�� ����	��'�� ����*����	�	��'�� ����*��� ����'����� ���� ���� ��������
���'��� ��

( 2)( 5)
( )

( 1.2)( 1.6)( 3)

z z
H z

z z z

+ +=
+ + +

�� 4�������	�'����������������	��'���	��� ��

3 1
( ) ( 1) ( 2) ( )

2 2
y n y n y n x n− − + − = ���������������������'���������"�	��+

��������*3�����������	�'������������������

��� �� /�����������5*�������4�������1���'� ��

( ) {6, 0.707 1.707,1 ,0.707 0.293,0,0.707 0.293,1 ,

0.707 1.707}

X k j j j j j

j

= − − − + − +
− +

�� 2
����������������������������4�� ��

()

�	� �� 2
����������+		���4�'����+���������������� ��
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1 2( ) {2,5,0,4}and ( ) {4,1,3}x n x n= =
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( ) {4,1 2.414,0,1 0.414,0,1 0.414, 0,1 2.414}X k j j j j= − − + +
7������	
*&�	�'�����*�*���1���'�����4���44����������"���+����
������	������������

��� �� �����������*������4�)���+��������������84��+������������+���	����	
���1���'���������9 ��

3 for 0 | |
4( )

0 for | |
4

j

j

d

e
H e

ω

ω

πω

π ω π

−⎧ ≤ ≤⎪⎪=⎨
⎪ < ≤⎪⎩

7���:������+�	�+�+���		��;"�+�����	���������������������������

�� �����������*������4�)�����������������:84��+������������+���	����	
���1���'����������9 ��

2 for | |
( )

0 for | |

j

cj

d

c

e
H e

ω
ω ω ω π

ω ω

− ≤ ≤⎧
=⎨ <⎩

7���<��������+�	�+�+���	���#"�+�����	�����������������������������	

cω ��&���	=�������
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������ 2
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�� ��������� ����(�	��"�A������ '��*���� ���1���'�� ��	� ������� ��������
���'������� ����	�����<�����+����� ��+*����� ������+��� ���� �����+��
���'�'����������<�������������������9 ���

8������	9	 0.9 | ( ) 1 for | | 0.3jH e ω ω π≤ ≤ ≤

�������	9	 | ( )| 0.2 for0.6 | |jH e ω π ω π≤ ≤ ≤

A����������!���'�

()

������ /����������������������� ��

4
( )

( 1)( 2)
H s

s s
=

+ +

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

�� �����������)���+*�����<�����+����������������������*�������������	
�������������+������'�'������ ���

8������	9� 0.8 | ( )| 1 for| | 0.2jH e ω ω π≤ ≤ ≤

�������	9� | ( )| 0.2 for0.6 | |jH e ω π ω π≤ ≤ ≤

A����������!���'�
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Total No. of Questions : 12]

[5153]-109
T.E. (Chemical)

MASS TRANSFER - II
(2008 Course) (Semester -II)

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

1)  Answer 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) Assume suitable data, if necessary.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator

and steam tables is permitted.

P2474 [Total No. of Pages : 4

SEAT No. :

SECTION -I

Q1) a) A liquid mixture containing 1200 gmole of mixture containing 30 mole %
naphthalene and 70 mole % dipropylene glycol is subjected to differential
distillation at pressure 100 mmHg and final distillate contain 55 mole %
of feed solution the VLE data are: [12]

X 8.4 11.6 28.0 50.6 68.7 80.6 88

            Y 22.3 41.1 62.9 74.8 80.2 84.4 88

b) Define all types of tray efficiencies? [4]

OR

Q2) a) Define distillation and differential distillation. Derive the Rayleigh equation.
[12]

b) Define relative volatility and give significance. [4]

Q3) a) Derive equation of q-line and give its significance. [9]

b) Define reflux ratio and derive fenske's equation for number of theoretical
stages at total reflux. [9]

OR
P.T.O.
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Q4) a) Partially vaporized feed of composition 42 mole% heptanes and 58 mole%
ethyl benzene is to be fractionated at 1 atm to give distillate containing 95
mole % heptanes and bottom containing 95 mole % ethyl benzene. The
feed is 40% liquid and 60% vapor (all in mole basis) calculate
i) Value of q and slope of q-line,
ii) min. reflux ratio,
iii) Number of plates at R = 2.5, the equilibrium data is: [12]

X 0 0.08 0.25 0.485 0.79 1.0

            Y 0 0.23 0.514 0.730 0.904 1.0

b) Derive equation of operating line for enriching section in fractionating
column. [6]

Q5) a) Give detail procedure for finding the number of stages in multistage
cross-current extraction. [12]

b) Define selectivity and explain. [4]
OR

Q6) If 100 kg of a solution of acetic acid ( c ) and water ( A) containing 30 % of
acid is to be extracted three times with isopropyl ether ( B) at 20°C using 40
kg of solvent in each stage. determine the quantities and composition of the
various streams. How much solvent would be required if the same final raffinate
concentration were to be obtained with one stage? Horizontal lines i.e. the
equilibrium data is [16]

Water Layer Isopropyl Ether Layer
Acetic Acid Water Iso. Ether Acetic Acid Water     Iso.Ether
0.69 98.1 1.2 0.18 0.5 99.3
1.41 97.1 1.5 0.37 0.7 98.9
2.89 95.5 1.6 0.39 0.8 98.4
6.42 91.7 1.9 1.93 1.0 97.1
13.30 84.4 2.3 4.82 1.9 93.3
25.50 71.1 3.4 11.40 3.9 84.7
36.70 58.9 4.4 21.60 6.9 71.5
44.30 45.1 10.6 31.1 10.8 58.1
46.40 37.1 16.5 36.20 15.1 48.7
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SECTION -II

Q7) Oil is to be extracted from meal by means of benzene using continuous counter-
current extraction unit. The unit is expected to treat 1000 kg of meal per hour
the untreated meal contains 365 kg of oil and 30 kg of benzene. The solvent
used contains 14 kg of oil and 590 kg of benzene. The exhausted solid are to
contain 55 kg of unextracted oil. Experimental data on the extraction of oil
from meal are as follows. [16]

Solution
composition
kg oil/ kg 0 0.10 0.20 0.30 0.40 0.50 0.60 0.70
solution

Solution
retained kg 0.5 0.505 0.515 0.530 0.550 0.571 0.595 0.620
oil kg solid

Find the number of ideal stages required?

OR

Q8) a) What are the uses of leaching? Give factors affecting the rate of leaching.
[4]

b) Roasted copper ore containing copper as CuSO4 is to be extracted in a
counter current extractor. The feed charge to be treated per hour
comprises of 10 tones of gangue, 1.2 tons of copper sulphate and 0.5
tone of water. The strong solution produced is to consist of 90% H2O
and 10% CuSO4 is to be 98% of that of ore. Pure water is to be used as
the fresh solvent. After each stage one tone of gangue retains 2 tonnes of
water plus copper sulphate dissolved in that water. Equilibrium is attained
in each stage. How many stages are required? [12]

Q9) a) A solution of washed raw cane sugar is colored by the presence of small
amounts of impurities. The solution is to be decolorized by treatment
with an adsorptive carbon in a contact filtration plant. The original solution
has a color concentration of 9.6 measured on an arbitrary scale and it is
desired to reduce color of 0.96. Calculate the necessary dosage of the
fresh carbon per 2000 kg solution for a single stage process. The data
for an equilibrium isotherm is as follows: [10]

kg carbon/kg solution 0 0.001 0.004  0.008 0.02 0.04
Equilibrium color  9.6  8.6 6.3 4.3 1.7  0.7
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b) Explain in brief : [6]

i) Break through curve.

ii) Adsorption isotherm.

OR

Q10) a) Give detail material balance and its application to freundlich adsorption
isotherm for multistage countercurrent adsorption. [10]

b) State application of adsorption and explain industrial adsorbents. [6]

Q11)a) State methods of super saturation and explain Miers super saturation
theory. [12]

b) Explain Ultra filtration along with application? [6]

OR

Q12)a) Explain ion exchange process? [6]

b) A Solution contains 500 kg Na2CO3 and water has a concentration of
25% by wt. of salt. It is cooled from 335 K to 285 K in an agitated mild
steel vessel. Wt. of the vessel is 750 kg. 2.0 % water is lost by evaporation
crystals of Na2 CO3. 10 H2O are formed. Calculate the yield of crystals
and the heat to be removed? [12]

Date: Solubility At 285K: 8.9 kg/ 100 kg water.

Heat capacity of solution: 3.6 kJ / kg K.

Heat Capacity of M.S: 0.5 kJ/ kg K.

Heat of Solution: 78.5 MJ / KMol.

Latent heat of Vaporization: 2395 kJ/ kg.
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Total No. of Questions : 12]

[5153]-120
T.E. (Polymer)

POLYMER RHEOLOGY
(2008 Course) (Semester - II)

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

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

P2485 [Total No. of Pages : 2

SEAT No. :

SECTION -I

Q1) a) Explain types of fluids with egs.of each.  [10]

b) Give an example to explain stress and strain tensor. [8]

OR

Q2) a) Derive continuity equation.  [10]

b) Explain normal stresses with any 3 examples. [8]

Q3) a) Explain Stress relaxation, relaxation modulus and creep compliance. [8]

b) Explain and derive Maxwell model.  [8]

OR

Q4) a) Explain either Maxwell model or Voigt - Kelvin model. [8]
b) Explain WLF equation and what information can be obtained from it. [8]

Q5) a) Explain the Effect of pressure, temperature and molecular weight on
viscosity. [8]

b) Explain the Effect of copolymerization,fillers and plasticizer on viscosity.
[8]

OR

P.T.O.
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 Q6) a) Explain the Effect of crosslinking,crystallinity and branching on viscosity.
[8]

b) Explain what is zero shear viscosity and also what is activation energy.
[8]

SECTION -II

Q7) a) What is power law model.Derive equation for laminar flow through circular
cross section. [9]

b) Explain Ryan Johnson criterion. [9]

OR
Q8) a) When does turbulent flow arise and how can it be determined.Also explain

what is turbulence dumpling with an eg. [9]
b) Explain the swelling due to shear stresses and swelling due to tensile

stresses. What are the factore that influence this effect and what are the
effects due to swelling. [9]

Q9) a) Explain Cone and plate Rheometer and information can be obtained
from this rheometer. [8]

b) Explain concentric cylinder Rheometer and information can be obtained
from this rheometer. [8]

OR
Q10)a) Derive the viscosity equation for cone and plate viscometer. [8]

b) Deartive the viscosity equation for parallel plate viscometer. [8]

Q11)a) Explain how flow equation are applicable for injection molding process.
What are the parameters that have effect on flow properties. [8]

b) Explain how flow equation are applicable for any extrusion process .What
are the parameters that have effect on flow properties. [8]

 OR
Q12)a) What is the difference in the extrusion process and thus Rheology durin

extrusion of film and sheet. [8]
b) Explain Rheology in regards Compression and transfer moulding. [8]
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Total No. of Questions : 10]

[5153]-122

T. E. (Petroleum Engineering) (Semester - 1)
PETROLEUM GEOLOGY - I

(2008 Pattern)

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

1) Answers to the two sections should be written in separate answer books.
2) Q.1 is compulsory and Attempt Q2 or 3, and Q4 or 5 from Section-I. From

Section-II, Q. 8 is compulsory and Attempt Q. 6 or7, Q 9 or 10.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.

P3607

SECTION - I

Q1) Write short notes on (Any Five) : [20]

a) Hydrolysis

b) Hydration

c) Primary Minerals

d) Current Bedding

e) Ripple Marks

f) Divergent Plate boundary

g) Relative abundance of different rocks in terms of Volume proportion.

h) Mineral maturity index

i) Internal structure of the earth

j) Earthquake waves

P.T.O.

[Total No. of Pages : 3

SEAT No. :
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Q2) a) What is Rock Cycle? Explain with suitable diagram [7]

b) How are sedimentary rocks differentiated from igneous and
metamorphic rocks? [8]

OR

Q3) a) What are the different observations carried out on sedimentary rocks?[8]

b) What are intrusive and extrusive igneous rocks? [7]

Q4) a) Discuss the quantification of fractures. [5]

b) Give classification of folds based on lnterlimb angle. [10]

OR

Q5) a) What is a fault? How faults are interpreted in the absence of any visible
displacement?  [7]

b) Discuss and Draw a neat diagram to explain Midoceanic ridge and
Oceanic trenches. [8]

SECTION - II

Q6) a) What are different criteria’s used in deciding the textural maturity of
clastic sedimentary rocks.  [8]

b) Discuss the classification sedimentary rocks based on the triangular
diagram of lime-sand-clay/mud. [7]

OR

Q7) a) Describe the Dunham’s Scheme of classification of carbonate rocks using
a neat diagram.  [10]

b) What is Dolomitization? [5]
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Q8) Write short noted on (Any TWO) : [15]

a) Mode of preservation of fossils

b) Use of Trace fossils in the exploration of hydrocarbons

c) Use of microfossils as an indicator of environment of deposition

d) Marine depth zones

Q9) a) What is an unconformity? Explain the different types of unconformities
with the help of neat sketches.  [10]

b) What is progradation and retrogradation? [10]

OR

Q10)a) Write Geological Time Scale in a tabular form with important.event in
each era.  [10]

b) Explain in brief with suitable diagrams, geological conditions that lead
to regression, transgression and aggradation of sediments? [10]
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Total No. of Questions : 12]

[5153]-130
T.E. (Petroleum Engineering)

PETROLEUM EQUIPMENT DESIGN AND DRAWING
(2008 Course) (Semester -II)

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

1)  Answer 3 questions from  Section-I and 3 Questions from Section-II.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the write indicate full marks.
5) Assume suitable data, if necessary.

P2494 [Total No. of Pages : 3

SEAT No. :

SECTION -I

Q1) a) Discuss the following types of keys: [9]

i) Feather key

ii) Saddle keys

iii) Tangent keys

b) Discuss design fundamentals applied to petroleum equipment. [9]

OR

Q2) Design a cast iron protective type flange coupling to transmit 15 kW at 900
rpm  from an electric motor to a compressor. The service factor may be
assumed as 1.35. The following permissible stresses may be used: Shear
stress for shaft, bolt and key material = 40 MPa. Crushing stress for bolt and
key = 80 Mpa. Shear stress for cast iron = 8 Mpa. Assume appropriate
suitable width & thickness for Key. [18]

Q3) a) Discuss application of mechanical break in drawworks. [8]

b) Discuss different types of pulley and uses of pulleys on drilling rig. [8]

OR

P.T.O.
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Q4) Design a rubber belt drive a dynamo generating 20 kW at 2250 r.p.m. and
fitted with a pulley 200 mm diameter. Assume dynamo efficiency to be 85%.

[16]
Allowable stress for belt = 2.1 MPa
Density of rubber = 1000 kg/m3

Angle of contact of dynamo pulleys = 165°
Coefficient of friction between belt and pulleys = 0.3

Q5) a) Write short notes on: [8]
i) Rotary compressor
ii) Pressure relief valve

b) Discuss selection of drilling rig mud pump in details. [8]

OR
Q6) a) Discuss different parameters have to be considered to design a pipeline

for oil and gas transportation. [8]
b) What are the different types springs? Discuss compression helical in

detail. [8]

SECTION -II
Q7) A pressure vessel is to be designed for some chemical process. The total

volume of shell required is 7.5 m3. A vessel operates at a pressure of
2.5 kg/cm2. Material is used for fabrication has an allowable stress 1060
kg/cm2. Joint efficiency is 8.5%. Corrosion allowance is 3mm. Weight of
vessel is 600 kg. The torque exerted over the vessel is 75 kg-m. Bending
moment induced is negligible. The vessel is closed by two elliptical heads and
major to minor axis ratio is 2. [18]

OR

Q8) a) Discuss design consideration of separators. [9]
b) Discuss design factors considered for pressure vessel. [9]

Q9) a) Discuss transverse baffles and longitudinal baffles in heat exchanger. [8]
b) Discuss design criteria of jackets and coil. [8]

OR
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Q10) Calculate the different stresses which are to be considered while designing
half coil jacket with the help of given data,

Coil: Diameter = 120 mm, Internal pressure =0.4 N/mm2 (inside the jacket)

Shell: internal pressure in shell = 0.4 N/mm2, Internal diameter = 2500mm,
Thickness of shell = 9mm

Material is same for both shell and jacket having permissible stress
value = 100 N/mm2. [16]

Q11)a) Design of fixed roof cylindrical storage tank. [8]

b) Write shorts notes on: [8]

i) Agitators

ii) Liquefied gases

OR

Q12)a) Discuss design consideration for mixing. [8]

b) Write shorts notes on: [8]

i) highly volatile HC

ii) sulphur containing fluids
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Total No. of Questions : 12]

[5153]-140
T.E. (Petrochemical Engineering)

PROCESS EQUIPMENT DESIGN & DRAWING
(2008 Course) (Semester -II)

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

1)  Answer 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 table is allowed.
6) Assume Suitable data, If necessary.

P2504 [Total No. of Pages : 4

SEAT No. :

SECTION -I

Q1) a) What do you mean by Code & Standard? Write  the names of Standard
organization? What is importance of Codes & Standards? [7]

b) Discuss the important mechanical properties useful for selection of material
of construction. [7]

c) Which different engineering sections are associated with design engineer
till the final delivery of any equipment? [2]

OR

Q2) a) What do you mean by stress concentration? What are the causes of
stress concentration? How it can be reduced? [8]

b) How codes and standard provides facility to design engineer? Name 8
organizations which create Code and Standards. [8]

Q3) An open belt 100 mm wide connects two pulleys mounted on parallel  shafts
with their centers 2.4 m apart. The diameter of the larger pulley is 450 mm and
that of the smaller pulley 300 mm. The coefficient of friction between the belt
and the pulley is 0.3 and the maximum stress in the belt is limited to 14 N/mm
width. If the larger pulley rotates at 120 r.p.m., find the maximum power that
can be transmitted. [16]

OR

P.T.O.
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Q4) Write a note on: [16]

a) Types of belt drives and their selection criteria.

b) Advantages & disadvantages of chain drives over belt drive

c) Different theories of failure. (minimum three)

d) Stress concentration and methods to reduce it.

Q5) Design a Shell of Pressure vessel with following details: [18]

Internal Diameter (Approx) = 1400 mm

Permissible stress at 150ºC = 140 N/mm2

Internal pressure = 0.35 N/mm2

Weight = 38000N

Joint Efficiency = 0.85

Torque offset piping = 500 N-m

Material used is stainless steel.

OR

Q6) A Pressure vessel having outer diameter 1.3 m and height 3.8 m is subjected
to an internal pressure of 12 kg/cm2, If the vessel is fabricated as class B
vessel joint efficiency is 85%; if the vessel is fabricated as class C vessel, with
welded joint efficiency is 70% and 50%; if the vessel is provided with a strip
all along the longitudinal joint, joint efficiency is 100%. Calculate the vessel
thickness under these conditions and find out how much is the % material
saving by welding a strip along the longitudinal joint. Allowable stress of the
material = 1020 kg/cm2 Corrosion allowance is 1 mm. [18]

SECTION -II

Q7) a) How fouling occurs in Heat Exchangers? Discuss different types of fouling
in details. [8]

b) Discuss the detailed classification of heat exchangers and the techniques
for performance evaluation. [4]

c) Discuss the method of performance evaluation of any heat exchanger.
[4]

OR
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Q8) a) Explain the classification of heat exchangers and the techniques for
performance evaluation. [4]

b) A heat exchanger with installed heat transfer surface area of 8.1 m2 is to
be used for heating process liquor available at 16.5 ºC. The heating is to
be performed with water available at 93 ºC from another part of the
plant. The arrangement of the unit is such that the fluids flow in true
counter current manner. The flow rates of the process liquor and water
are 3.1 kg.sec and 1.1 kg/sec. respectively. Previous experience indicates
that an overall heat transfer coefficient of 450 W/m2 K is suitable. Estimate
the exit temperatures of the two fluids and determine the effectiveness of
the heat exchanger. [12]

 Q9) a) Discuss the various types of losses in storage vessels. [8]
b) Discuss the importance of bottom plate and different thickness course

needed to build the storage tank. [8]
OR

Q10)a) Draw various types of roofs used in storage vessel along with conditions
in which it is used. [8]

b) A cylindrical storage tank has diameter 30 m and the tank height is 15 m.
Liquid stored in the tank has a density 810 kg/m3. Material of construction
is carbon steel having permissible stress 1300 kg/cm2. Density of material
used for fabrication is 7700 kg/m3.
The plates of size 3 m x l.2 m in varying thickness are available for
fabrication. Welded joints efficiency is 85% and corrosion allowance is
not necessary. Calculate the cylindrical shell thickness of the tank at
different height. Also estimate the total number of plates required. [8]

Q11) Design a Shell of Pressure vessel with following data [18]
Shell Data:
Internal diameter (Approx) = 1400 mm
Material = Stainless Steel
Permissible stress at 150º = 140 N/mm2

Internal pressure = 0.35 N/mm2

Weight = 38000 N
Joint efficiency = 0.85
Torque Offset piping = 500 N-m

OR
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Q12) Write Short Notes on (Any four): [18]

a) Use of Wind girders in Storage tank (With Sketch).

b) Pipeline color codes for different pipe lines.

c) IS Code for design of equipment.

d) Stress Concentration.

e) Steps in design activity.

f) ASME & TEMA CODES.
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Total No. of Questions : 12]

[5153]-150
T.E. (Printing Engineering)

THEORY OF PRINTING MACHINE & MACHINE DESIGN
(2008 Course) (Semester -II) (302290)

Time : 4 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) Figures to the right indicate full marks.
4) Use of electronics pocket calculator is allowed.
5) Assume suitable data if necessary.

P2513 [Total No. of Pages : 4

SEAT No. :

SECTION -I

Q1) a) What do you mean by interference and undercutting? [8]

b) Derive the expression for length of path of contact of involute gears and
length of arc of contact of involute gears. [8]

OR

Q2) a) State and derive the law of gearing. [6]

b) Two gear wheels of diameters 75 mm and 250 mm have involute teeth of
5 mm module and 20 angle of obliquity. The addenda are equal and are
as large as possible while avoiding interference. Find:

i) The addendum

ii) The contact ratio

iii) The sliding velocity at the start of contact, if the pinion is driving at
2000rev/min. [10]

P.T.O.
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Q3) In the epicyclic train (fig Q3), the wheel E is a fixed wheel. Wheel C and D ate
integrally cast and mounted on one pin. If the arm A rotates at 1000 rev/min in
clockwise direction, determine the speed and direction of rotation of wheels
B and F. [16]

ELEMENT B C D E F
TEETH 20 35 15 20 30

OR
Q4) Fig. Q4 shows an epicyclic gear train with two inputs. One of the inputs is

through the arm and the second input is through gear A. Determine the speed
of the output shaft F and its direction of rotation if both the input shafts rotate
in counter clockwise e direction. [16]

ELEMENT A B C D E F
TEETH 28 32 58 48 50 56
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Q5) a) Derive the expression for displacement, velocity and acceleration for
simple harmonic motion of follower. [8]

b) Derive the expression for displacement, velocity and acceleration for
cycloid motion of follower. [10]

OR
Q6) The following data relate to a cam profile with knife edge follower moving

with uniform acceleration and retardation during ascent and simple harmonic
motion during descent.

Min radius of cam: 30 mm
Lift: 40 mm
Angle of ascent: 60º
Angle of descent: 90º
First dwell: 45º
Speed of cam: 200 rpm.

Draw cam profile and find max velocity, Max acceleration during both strokes.
[18]

SECTION -II

Q7) a) Differentiate between the various forms of dynamic loading. [8]
b) A transmission shaft of cold drawn steel 27 Mn2 (Sut = 490 MPa and

Syt = 300 MPa) is subjected to a fluctuating torque which varies
from -100 N-mm to + 400 N-mm. The factor of safety is 2 and the
expected reliability is 90%. Neglecting the effect of stress concentration,
determine the diameter of the shaft.
Take Ka = 0.8, Kb = 0.85, Kc = 0.897
Assume the distortion energy theory of failure. [8]

OR
Q8) a) Explain the terms with neat sketches: [8]

i) Soderberg diagram
ii) Goodman diagram
iii) Modified Goodman diagram

b) What is Stress concentration? What are its causes and explain the methods
of reducing stress concentration. [8]
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 Q9) A spur pinion having 20 teeth is to mesh with a gear having 43 teeth. The
pinion and gear are to be made of plain carbon steels having ultimate tensile
strengths of 600 MPa and 410 MPa respectively. The pinion is to be driven by
a three phase induction motor having a speed of 1440 r.p.m. and 10 kW
rating. The starting torque of the motor is 1.5 times the working torque. If the
surface hardness of the gear pair is to be 400 BHN, design a gear pair with a
factor of safety of 1.5.
Assume velocity factor accounts for the dynamic load.
Assume 20º full depth involute tooth system.
Y= 0.484 – (2.87/Z) and b = 10m
First choice of std. modules in mm recommended by ISO:
1, 1.25, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 10, 12, 16, 20, 25, 32, 40.
K= 0.16 [BHN/100]2 Ka = 2 and Km=l [18]

OR

Q10)a) Draw the free body diagram when spur pinion and gear are in mesh and
derive the relationship between the radial, tangential and resultant forces
acting on them. [8]

b) Draw the free body diagram when Helical pinion and gear are in mesh
and derive the relationship between various forces acting on them. [10]

Q11) Write short note on: [16]

a) Bearing Materials

b) Causes and remedies of bearing failure

c) Mounting of bearing.

OR

Q12)a) Explain bearing life with the help of graph of percentage bearings in
operation Vs the bearing life. [8]

b) Describe with neat sketches, the different rolling contact bearings. [8]
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