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Module-l M L C
Q.l a. Define the following: 10 L1 COl

i) Hook's Law
ii) Bulk modulus
iii) Volumetric strain
iv) Poisson's ratio
v) Modulus of rigid ity

b. Derive an expression for deformation of uniformly tapering rectangular bar. 10 L4 CO2

OR
Q.2 a. Draw and explain the stress strain diagram of ductile and brittle materials. 10 L1 COl

b. Determine the stresses in various segments of circular bar shown 111 10 L3 CO2
Fig,Q.2(b). Compute the total elongation taking You ng' s modulus =
195 GPa,
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Module - 2
Q.3 a. Determine the expression for normal and tangential plane e in a general 2D 10 L3 CO2

stress system.

b. The state of stress at a point in a strained material is shown in Fig.Q.3(b). 10 L3 CO2
Compute the principal planes, principal stresses, maximum shear stress and
its direction,
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OR
Q.4 For the state of stress shown In Fig.QA. Determine principal stress, 20 L3 C01

principal planes, maximum shear stress and shear planes. Draw the Mohr's
circle to verify your results.
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Module - 3
Q.5 a. With assumptions, derive torsion equation for circular shaft. 10 L4 C03

b. A hollow circular shaft 200 mm external diameter and metal thickness 10 L3 C03
25 mm is transmitting power at 200 rpm. The angle of twist over a length of
2 m was found to be 0.5°. Calculate the power transmitted and the
maximum shear stress induced. Take G = 84 kN/mm2

.

OR
Q.6 a. Derive Euler's expression for buckling load for column with both ends 10 L4 C03

hinged.

b. A solid round bar 60 mm diameter and 2.5 m is used as a strut. Calculate 10 L3 C03
the safe compressive load for the strut if
i) Both ends are hinged
ii) Both ends are fix;d take E = 2 x 105 N/mm2 and factor of safety = 3.

Module - 4
Q.7 a. Explain types of fluid with neat diagram and explain the properties of 10 L2 C04

fluids.

b. Define the following: 10 Ll C04
i) Viscosity
ii) Mass density
iii) Capillarity
iv) Gauge pressure
v) Surface tension

OR
Q.8 a. Explain with a neat sketch U-tube differential manometer. 10 L2 C04

b. Prove the expression for capillary rise. 10 Ll C04

.Module-S
Q.9 a. Explain the different types offluid Haws. 10 L2 COS

b. Derive continuity equation in Cartesian coordinates in three dimensions. 10 L4 COS
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OR
Q.I0 a. Derive the expression for rate offlow through venturimeter. 10 L4 COS

b. Water is flowing through a pipe having diameter 300 mm and 200 mm at 10 L2 COS
the bottom and upper end respectively. The intensity of pressure at the
bottom end is 24.525 N/cm2 and the pressure at the upper end IS

9.81 N/cm2
• Determine the difference in datum head if the rate of flow

through pipe is 40 lit/sec.
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