- Mechanical Engineering/RAC & Cé¢ment Tech.
Scheme OCBC 201
STRENGTH OF MATERIAL
Time : Three Hours Maximum Marks : 70

Note : ) All7 Questions are Compulsory. Internal choices has been
given each in LO (Leaming Outcome)
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i) Incaseofany doubtor dispute, the English version question
should be treated as final.
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Q. | LO | Questions Marks

1. | CO1 | a) DefineYoung’smodulus, Bulkmodulusand | 5
LO2 modulus of Rigidity.
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CO1 | b) Arodoflmlengthand 1 cm diameteris | 5
LO2 subjected to a tensile load of 2 kN along its
length if its length increases by 1 mm and
diameter is reduced by 0.001 mm. Find
Poison ratio and Young’s modulus of
elasticity.
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Q. | LO | Questions Marks

CO1 | a) Draw and explain Mohr’s circle. 5
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co1 b) A rectangular bar of 3 cm x 1 cm is| 3
LO2 subjected to a compressive load of 1 kN
along its length which is 1.2 m its length is
reduced by 1 mm and Poison ratio is 0.25.
Calculate stress, strain and Young modulus
of elasticity.
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2. | CO3 | With the help of neat sketch draw, simply| 5

LO1 | supported cantilever and fixed beams.
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CO3 | With the help of neat sketch draw and explain| 5
LO1 | point load, uniformly distributed load and
uniformly varying load.
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3. | CO3
LO2

Draw the shear force and bending moment for
the following beam as shown in figure.
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Draw the shear force and bending moment for
following beam.
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CO4
LO1

What is neutral axis in beams and write its
significance.
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Write bending equation with usual notations.
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LO4

CO4
LO4

A rectangular beam in section having 5 meter
length is simply supported it is subjected to a
point load of 10 kN at its mid span the ratio of
width to depth of this beam is 1:4 and maximum
bending stress not to exceeds 80 N/mm?
calculate width and depth of the beam.
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A 6 meter long cantilever beam circular rod
section having 5 cm diameter, is subjected to a
point load of 5 kN at free end and also a uniformly
distributed load on its entire length if maximum
bending stress not to exceeds 75 N/mm?
calculate the intensity of uniformly distributed load.
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6. | COS
LO1

Anelectric motor of 25 kW is running at 600 rpm,
maximum torque is 20% more then mean torque.
Find the diameter of shaft used in this motor taken
G =8 x 10*N/mm? angle of twist 1.5° per meter
of length and shear stress 60 N/mm?.
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Where T = Torque, J = Polar moment of inertia
G =modulus of rigidity 0 = angle of twist
[ =length f; = shear stress R = Radius
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Q. | LO | Questions Marks
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COS | Derive the relation 10
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7. | CO5
LO3

COs
LO3

a) Define stiffness of spring.
Bin 6 e 1 aRfia a|

b) Compare weight of a solid and hollow shaft
from the given data.
Power = 10 kW, RPM = 400, Shear

stress = 60 N/mm?, Ratio of outer to inner
dia for hollow shaft=2:1.
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COs
LO3

The mean diameter of a spring is 80 mm, which
is made up of 10 mm wire, it is compressed by
axial load of 200N, this spring is having 10 coils
and modulus of rigidity 85 kN/mm?. Calculate
stress induced and deflection in spring.
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