
��������	��
���
������������

���������	��
����
�����

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

�������� ������������

�����
�������� 
��������� �� ��

���������	
��
� ����������
������

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

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

�� &���
 ���'	� �
 ���
 ��
 �	���
�
�	�(�	
�������	)�

�� *�'�	��
 ��
 �
�
 	�'
�
 ����
 ��������
 ����
 �	���

�� +��
��
,��������	
 ��
��������

�� ���� �
 ��������
 �����
 ��
 �������	)�

�����

�������	
	�

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

�����
!���!����	��
���������� ��


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


�� ,�
����!���	"
!�������
���������	�
�������	
	������(��!��-�.���/�'�)
.���/�#��)����/�0��)�����/�&���� ����/�&1�������!��
��
����(���
�
�����!������	
�
����
���
����	"
!��)�
��� ���	
�����
���
����
�20&�+��� 
0�0�2#&�$%�� ��


�3

��� �� #�&0����!
	�������
���

��0�����.���	��
������������ �����  	�
�*'�
��.��� 4����5���0�'��� 
����
��������!��
�� 
���(��!������*'����.��
�
��� �  � � ��


�� ,���� !����
�������
���������	�
����(��!��-����/�#&�������/�&�)
���/�&���� ����
���������!��
��
���(��!������
���	������
�#*'�+��� 
**�2#&�$%������$
��������������
� ��


�� 6��	��������	
��������	
���� �������	
�� ��


�������	��

������



���������� 	

��� �� �����	
���
���
��
�
���

�
����������

�
���

�
�����������������	������
����

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

�
���

�
��	
�����

�
���

�
����	���
������#

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

!� +�

���
	� ������ $
�	������� ,-.�
�#� ���� (*.� �
#���� ���� ���� 	
� ��
��	��$	
���/���$�0��#�������	�����	��$	
������

���	
�$
�	����-�.��
#���
�����.�
�#�������	���1��$��	������$
��� �
��
�#� �
�

�2

�	� �� ������#
��	����1#����
����1#��	�$
�	������
���#��� ���%���������
��	���
#�%��

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

	
	�#�
�����$�$��!
��%/����'�*�-�(���3#�����	��
��	�$�#�
� ����������
%/��4�����5�"�����3#�������	���$
�$��	��	�
��
����$�������3#� �
�

!� ����#
	���$���$
�	�������*�.����������$
�$��	��	���! �$
����$��#������
�
#1�
��$��$���$
�	�������5-.��

�
��

�
�	
�
!	��������$���$
�	�������"�.

�
�
��

�
)������	���6
��	�	 �
��	����$����	
�1��1��������0��
�����������$���

�
�

�
� �� /�������	����$	�
�����	�0���1#�$������
##
��& �
�

���7��
�
�'���

�
7��

�

8��������!�����	���1��$��	�������	����� ���#�	������� �

	#�	��������	
���
	
� ���� ��
�� ����	� $
����	��� ���1�$	���# )� 1�
��� 	��	�9
#��� 
����
$
����	���%���1��������
#���
����#�	��������	
���$���!��$�#$
#�	���! 


�����	����
��
#�)�
100( )

100

a b
x

b

�
�

�

!� 4������#���	����$
�1
���	)�$
������
�)� ��#��������#�$	���	 � �
�

�2

��� �� �
���#��� ������1�
�
$���! ���� ��
����	�
��
����	���
#����
�
���������7��

�
�

:���1����$
������
�������.��:�
�
$	�#�������	������$	
���������	
�����1���	�
�

��	��������
���#��� ��������1���	�����
����	���
#������ ��
�����/��
��1���	�����	���
#� ��� ��$ $#��� 	
� 	��� ���$	
��� 8�� 	���1�
�
$	�
�� ��	��
�
�
���#��� �����������0�3�)�$�#$
#�	��	���$
�!������������	�
���������������
��	�� �
�

!� �
�������$ $#��
���
#; ���

$� <��������! 1����
1���	�
��
���;�=�1#����	��������	�����
��
�����! 1����
���



���������� �


�����������

��� �� 4���������	�
������
#
	�
�)����	�
��$� �	�##�>�	�
�)���#�	�
��!�	��������	

���
#
	�
���������	�
��$� �	�##�>�	�
�)����	�
�����$	�
�)����	�
������
#
	�
�)
���	�
���
��
�)������!#�����	�����#�	��	����	� ���

!� ������ ������	��� ��
��**��?� 	
�(,��?����#$
#�	�� 	�����

�	�
�����	
������1���0�
#�
���	� #��������	���1�$���$����	����������! �	����6
�	�
�&

0 3 6 24.1261 155.0213 10 81.5455 10pC T T� �� � � � � 7��"�5����@�������0A3

0�
#�?�/�������?� ���

�2

�
� �� ���	�����
����	�
�����#
������	�	�����	��
���*���0�
#3��������	�����
�
*���?�	
�(���?����#$
#�	��	������	�	��	��
�	�!��	���������������1�$���$

���	�
���������������! � 0
pC '�*5��5�5�B����,�@������7�����-*5@�������B

,�5"-@�������0A30�
#�?� ���

!� ��#$
#�	�� 	������	� 
�� �
���	�
��
�� !��>
�$� �$��� $� �	�#�� %�������� �	
*5-����?�
�����	����
##
�������	�&��	����������	�
���
���	�
��
�����

%���'�B(5(����0A3�
#���	����������	�
���
���	�
��
������%���'�B*-��-(
0A3�
#)��	����������	�
��$
�!
�	�
��
��!��>
�$��$���$� �	�#��'��B(**"�5�
0A3�
#� ���

$� 9�	��������
����>�����	������	
�1�
�
$���
���#��� ��& ��


����%���7����%����������%���7����%������
	

�'�B*-(��5,�0A3�
#�����

�
#�
����	�������������	
�	������$	
���	�(���?)��������
�������(�.���$���
�����
11#�����	�(�(�?��8��$
������
�����"�.�$�#$
#�	��	������	�	��	��
�	
!�����
������
��	���1�
�
$	��	�����	
���������	�,�-?��4�	��&��	����
�
����%(�(�B�*5-�?��'�*5�*5�-�0A30�
#�?�

��������� ��
��

	
���
����������������������
��

�	����
�����������������

���
�


����� �������


���
�

���� �������

���
�

���� 
������

������ ���� �������

���
�
� ���� 
���
��



���������� �

��� �� ����0��
����C����	�(�(�?����$

#���	
�*5(�?�����	���$� �	�#��������#	����


	��/�����	� ��#	��� $�0�����$�� $
�	�������.��
#��� $� �	�#�� ����*�.
��	
��	����
#
	�
��! ������	�1������	��

���	����� ���������$�����������
��	���������1
��	������#$
#�	��	������$	�
��
����C������
��������� 
$� �	�#������/�����

�	�
����	���	��	��
�	�!�����
�������	����� ���
�	������
#
!�#�	 �
����C����	�(�(�?����5���0����C��3�����0����	������
�	�*5(�?����***�0����C��3�����0����	��� �
�

!� 4����������1
��	)���	�!
#!������� �!
#!�	��1���	
����<��	����	�����#�	�
�
!�	�������#�	�����
����	 �����1��$��	�����
����	 ;��	����	�$
���	�
����
4D/�'�<D/; �
�

�2

������ <�	��
#����$
�	�������*�.���	���������	�	��

������� ���������$��-�.�
�
	�����	���������
�����D�����
������0��
�������$�#$
#�	��	�����������$	�
�

���� ��
#�������	���������1�
�
$	�#�������	����� �����#�
�$�#$
#�	��	��
�����	���	�
�
����	������
����	
�	���	
	�#�1�
�
$	�#�������	����� ��� ���

!� ���������	
���$
�	�����������
#.�������-���
#.�����	���������	
���
�!�
�1	�
��$
#
����������	����$
�	�$	�����	�����
#���	�D��/����
#����	�


���
#���	�	
�������	������	���	
�������*&���+���#�������	���	
����$
�	����
(.��)�*.�D�����	������	�����	�����#$
#�	��	���1��$��	������$
��� �
���
�������$	�
��
��D�����	
�	���	
�������$�����#
�	����	�������#�������	��
	
���� �
�

$� 4������	����
�������	���������!�	�$���	
��	�
��	��1���	
��� ���

���� �� /���
���	����# ����
��	����#
����������
�����
�
&#*�,.���

�
&(�#.�

�
&��,.

E�C
�
&�5��.�%! ��
#
�����##�	���� ��
����!
	�
�# �-��.�
��	���$��!
�

���	����#
���11��������	����#
�����������#$
#�	��	���1��$��	������$�������

��������
���	��	����#���!#��
� ����������	�
��������1�����	����	����
�#�

����

!� 4������.�$�#
����$���#
������	���	�
�	 1���
��$�#
����$���#
����<��	���
	�����#�	�
��!�	�����	���; ���

�2



���������� �

������ =�1#����1�
����	�����# ���������	��#� �
�

!� ��
���
�#� ��� �

��� 	
�$
�	������-���.�$��!
����*��.�� ��
�������
��,.��
#�
��%! ������	���8	��+�
�����#
����$�F�#
���	�*5-����?��������
���
	
�!��,�����?A3?����#����#$
#�	���	����	�$�#
����$���#
���	�*5-������?�

4�	�&

G�	��	����	�
����	�����1
���	�*5-����?�'*,,*���?A3?� �
�

���



Total No. of Questions : 7]

[Total No. of Pages : 3

������� �� 		�

���� 
���������

����������������������� !����!�

��������		
��


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

1) All questions are compulsory.
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.

P3406

SECTION - I

Q1) a) Suggest a suitable metal as a material for inking roller with justification.
[8]

b) What is Polymerization? Explain the use of polymers in the printing
industry. [8]

OR

a) Differentiate between thermoset and thermoplastic type of polymer.
b) What is Photoploymer? Explain the use of the same in printing.

Q2) a) Draw a diagram of layers in Photographic film and explain the
importance of each layer. [8]

b) Explain the procedure of processing of the photographic films to obtain
negative or positive. [8]

OR

a) Explain the procedure of manufacturing the Silver Halaide film.
b) Explain various types of adhesives used in printing industry.

SEAT No. :
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Q3) a) Explain the basic printing principles with diagrams. [9]
b) Differentiate between Paste ink and Liquid ink. [9]

OR

a) Explain the basic properties of the printing inks.
b) Explain the major components of printing ink with suitable examples.

SECTION - II

Q4) a) Explain the Light fastness and Rub resistance properties of ink with
suitable examples. [8]

b) Describe the procedure of determining moisture content in the paper.
[8]

OR

a) Differentiate between Process inks and Spot / Special inks.
b) Write the importance of thickness of the paper with reference to the

procedure of thickness gauge.

Q5) a) Draw a neat diagram of Fourdrinier machine and name the parts. [8]
b) State the importance of the fillers in the paper. [8]

OR

a) Comment on any two
i) Beater
ii) Conical refiner
iii) Hydrapulper

b) Describe in detail the theory of internal sizing in the paper.

Q6) a) Describe in short any two : [9]
i) Bursting strength
ii) Acidity and pH
iii) Brightness

b) Write in detail the procedure of determining the grammage of paper.
[9]

OR
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Q7) a) Comment on any two : [9]

i) Tensile strength

ii) Dimensional stability

iii) Opacity

b) Describe in detail the procedure of determining the ash content in the
paper and state the importance of ash content in paper with respect to
printing. [9]
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1) Attempt Q1 or 2, Q3or 4, Q5or 6, Q7 or 8, Q9 or 10, Q11 or 12.
2) Figures to the right indicate full marks.
3) Use of electronic calculators is allowed.
4) Draw neat sketch where ever necessary.

P3407

SECTION - I

Q1) a) Explain applications of fluid mechanics in process equipment design
and operation. [6]

b) Explain with neat figure different types of Non-Newtonian Fluids.[6]
c) For water at 30°C, convert a kinematic viscosity of 0.01 cm2/sec to

Centi-stoke, Pa-sec, poise and centipoise [4]

OR

Q2) a) Explain Newton’s law of viscosity. Give its applications with all details.
[8]

b) Draw the rheological diagram and show various types of fluids in it.
Give at least two examples of each. [8]

Q3) a) State Pascal’s Law. Starting from basic principles derive the hydrostatic
equation. [6]

b) Explain the velocity potential function and stream function. Derive
the Laplace equation for both functions. [6]

c) For a given velocity vector, V = 3 xyi + 4 yzj + 6 (zx-t2)k, determine
the velocity at (1,1,1) at time 2 seconds, acceleration at (1,1,1) at time
1 second and Rotation at (1,1,1) at time 3 seconds. [6]

OR

SEAT No. :

������



��������	
 	

Q4) a) In a two dimensional incompressible flow, the velocity components
are u = 2x ; v = (l-2y) find the stream function and the velocity potential
function. [9]

b) With a neat diagram show absolute pressure, positive and negative
gauge pressures, standard atmospheric pressure with the gauge pressure.
Convert pressure of 2000 Pa into GPa absolute. [9]

Q5) a) Define the following types of flows with suitable examples. [8]

i) Steady and Unsteady flow

ii) Laminar and turbulent flow

iii) Rotational and Irrotational flow

iv) Uniform and Non - Uniform flow

b) A 30 cm throat diameter and 50 cm inlet diameter venturimeter is
installed in vertical pipe carrying water. The flow is in upward direction.
The difference between the levels of throat and inlet is 80 cm. The
water - mercury differential manometer gives deflection of 17.5 cm of
mercury. Find the discharge of water. Take coefficient of discharge of
meter as 0.98. [8]

OR

Q6) a) Explain principle and construction of Venturimeter. Derive the
expression for flow rate through venturimeter. [8]

b) A Pipeline carrying oil of specific gravity 0.87 changes in diameter
from 200 mm at position 1 to 500 mm diameter at position 2 which is
4 meters at higher level. If the pressures at 1 and 2 are 100 KN/m2 and
60 KN/m2 respectively and the discharge is 0.2 m3/sec, determine the
loss of energy in terms of head and justify the direction of flow. [8]

SECTION - II

Q7) a) Draw Moody’s diagram and explain variation of friction factor f in
laminar, transition and turbulent flow regimes. Explain the use of
Moody’s chart in Flow through pipe calculations. [8]
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b) Explain the following: [8]
i) Hydraulic diameter
ii) Equivalent length
iii) No slip condition
iv) Hydrodynamic rough boundary

OR

Q8) a) Derive the expression for shear stress distribution in steady laminar
flow through a circular pipe. [8]

b) Oil having specific gravity 0.8 is pumped through a horizontal pipe
150 mm diameter and 2000 m long at the rate 20 lit/sec. The pump
requires 7 KW at 70% efficiency. Taking friction factor = 64/Re,
determine the viscosity of oil. [8]

Q9) a) Explain with neat sketch : [8]
i) Momentum thickness
ii) Energy Thickness
iii) Displacement Thickness

b) Derive the expression relating pressure drop and flow rate for a flow
through packed bed column. [8]

OR

Q10)a) What is boundary layer? Give the importance of boundary layer theory
in heat and mass transfer operations. [8]

b) Explain with the help of neat sketch various multiphase flow regimes
in vertical pipe. What is the flow regime map? [8]

Q11)a) Explain the following with significance [9]
i) Euler No.
ii) Mach No.
iii) Weber No.
iv) Froude No.

b) Draw a neat labeled sketch of a centrifugal pump and explain the
function of each part. Also show the basic pump heads on the sketch.[9]
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OR

Q12)a) Give the utility of Dimensional Analysis. What are repeating variables?
Explain the detail procedure of dimensional analysis using
Buckingham’s π Method. [9]

b) A centrifugal pump delivers 0.3 kg/s of water through a pipe of 30 mm
diameter and 50 m long in horizontal direction and up through vertical
height of 9 m. The control valve and the pipe fittings equivalent to 50
pipe diameters. The frictional loss of head in the suction pipe is 0.5 m.
Determine the power required by the pump. The efficiency of the pump
is 60 percent. Density of water = 1000 kg/m3, Viscosity of
water = 10–3 Ns/m2 . The friction factor is given by f = 0.046 (Re)–0.2. [9]

����
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1) Answer Q1 or 2, Q3 or 4, Q5 or 6, questions from Section - I and Q7 or 8,
Q9 or 10, Q11 or 12 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) Your answers will be valued as a whole.
6) Use of electronic pocket calculator is allowed.
7) Assume suitable data, if necessary.

P3408

SECTION - I

Q1) a) Draw and explain the stress strain curve for a ductile material. [4]
b) What are thermal stresses? How is it developed? Explain with

illustrations. [5]
c) What are the various elastic constants? Define each one of them. [8]

OR

Q2) a) A flat steel plate (modulus of elasticity, E) of trapezoidal shape and
uniform thickness ‘t’, tapers uniformly from width ‘b

1
’ to width ‘b

2
’ at

the other end, over a length ‘l’. Derive the expression for the elongation
of the plate when subjected to an axial load ‘p’. [9]

b) Derive the expression for maximum instantaneous stress developed in
a longitudinal bar due to impact loading. [8]

Q3) a) Write the assuptions made in the derivation of the ‘torsion formula’.
Also derive the torsion formula. [9]

SEAT No. :
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b) Find the principal stresses, maximum shear stress and location of
principal planes for the stress system shown in fig. Q.3 (b). [8]

OR

Q4) a) A solid steel shaft is subjected to a torque of 45kNm. If the permissible
angle of twist for the shaft is 0.5° per metre length and the permissible
shear stress for the material of the shaft is 90MPa, find a suitable
diameter of the shaft, if G = 80GPa. [9]

b) Derive the expression for normal and shear stress developed on an
inclined plane of an element subjected to an unidirectional normal
stress. [8]

Q5) a) Differentiate between thin and thick pressure vessels. Write the
assumptions made in Lames’ theory for thick walled pressure vessels.[8]

b) An aluminium thickwalled cylindrical pressure vessel is subjected to
an internal fluid pressure of 150MPa. The cylinder has an inside
diameter of 200 mm and outside diameter of 800 mm. Find the stresses
developed in the thickness of the cylinder and sketch them. Use Lame’s
equation. [8]

OR
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Q6) a) Derive the formula for the circumferential and longitudinal stresses
developed in a thin cylindrical shell when subjected to an internal
pressure. [8]

b) Find the increase in volume of a thin spherical shell of 1m diameter
and 10mm thickness when subjected to an internal fluid pressure of
1.6MPa if E = 200 GPa and v = 0.3. [8]

SECTION - II

Q7) a) Define shear force and Bending moment at a section of a beam. Hence
derive the relation between shear force, bending moment and rate of
loading at a section of the beam. [8]

b) A timber beam of depth 300mm is simply supported over a span of
10m. What udl per metre (including self weight) can it carry if the
maximum permissible bending stress allowed is 7.5N/mm2. Take MI
of the section about NA is 4.5 × 108mm4. [9]

OR

Q8) a) Explain the following : [8]

i) Theory of bending equation.

ii) Section modulus.

iii) Pure bending.

b) A beam is supported and loaded as in fig. Q8(b) Draw the SFD and
BMD for the beam showing the important values. [9]
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Q9) a) Derive the expression for shear stress distribution over a rectangular
section, when subjected to a shear force F. Hence sketch the shear
stress distribution over the cross section. [8]

b) What is meant by effective length of columns. Draw a table showing
the effective length of columns with standard end conditions and the
corresponding buckling load. [9]

OR

Q10)a) The cross section of a beam is a T section 120 mm × 200mm × 12mm
with the 120mm side horizontal and overall depth as 200mm. Sketch
the shear stress distribution showing all important values. SF on the
section = 200KN. [8]

b) A hollow CI column with fixed ends, supports an axial load of 800kN.
If the column is 3m long and has an external diameter of 200mm, find the
thickness of metal required. Use Rankinis formula Take a constant of

1

1600
(including end effects) and assume a working stress of 90N/mm2.

[9]

Q11)a) From basic principles derive the expression for slope and deflection at
any section of a cantilever beam carrying a udl throughout its span.
What will be slope and deflection at the free end. [8]

b) What is the core or kernel of a section. With the help of proper sketches,
derive the expression for the extreme fibre stresses for a short member
subjected to an eccentric compressive loading W. Eccentricity is about
one axis only. [8]

OR

Q12)a) A simply supported beam of span L is subjected to a uniformly
distributed load w. Derive the expression for the central deflection of
the beam. [8]

b) At a certain section of a shaft of 80mm external diameter, there is a BM
of 35kNm and a twisting moment of 50kNm. Determine the principal
stresses developed. [8]
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