F/2023/6934 Total Pazes : 6

Fourth.Semester
Mechanical Engineering/RAC&-Cement Tech.
Scheme OCBC 2019
STRENGTH OF MATERIAL

Time : Three Hours Maximum Marks : 70

Note : ) All 7 Questions are Compulsory. Internal choices has been
given each in LO (Learning Outcome)
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i) Incase ofany doubt or dispute, the English version question
should be treated as final.
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1. | CO1 | a) Define the following: (any three) 6

LO2 i) Factor of safety

i) PoissonRatio

i) Hook’s Law

iv) Principal stress and principal plane
frfaRea & ol HIfmI (P18 &)
D Em I,
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CO1 | b) Findthe Young’s modulus ofabrassrodof |/ 4
LO2 diameter 25 mm and length 200 mm, which
is subjected to a tensile load of 50 kN;

~ When the extension of the rod is equal to
0.4 mm? "
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LO2 | Two wire ‘A’ and ‘B’ of same materials have
length ratio 1:2 and diameter ratio 2:1. If a force
of same magnitude is applied to each one of
them. Find the ratio of change in their lengths.
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2. | cos3 | @ Explaininbriefany three of the following: 6
LO1 1) Different types of beams

LO2 i) Shear force and bending moment

iil) Types of loads acting on a beam

iv) Types of supports used in beams
fFrforRa o & =8 < o1 wfere & w9
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CO3 | b) Draw shear force and bending moment| 4
LO2 diagram for a cantilever subjected to

uniformly distributed load on full span of the
beam.
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OR/3Ya1

Draw shear force and bending moment diagram
for simply supported beam subjected to point
load at midpoint of the beam.
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A cantilever beam 2.4 meters long is loaded with
a uniformly distributed load of 2 kN/m run over
its entire length. Draw shear force and bending
moment diagram. Also find the maximum bending
moment.
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Abeam ‘AB’ 5 meters long is simply supported
at ‘A’and ‘B’. It is loaded with a point load of
3kN, 2 meters from ‘A’ and a uniformly

distributed load of 2 kN/m on its full span. Draw
shear force and bending moment diagram.
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LO1
LO4

Write short notes on the following (any four)
a) Neutral Axis in beams

b)- Beam of uniform strength

c) Section modulus

d) Bending stresses in beams

e) Assumption made in theory of simple
bending,
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5. | CO4

Calculate the maximum point load that can be
applied at the free end of cantilever beam for
which maximum bending stress should not
exceeds 50 N/mm? cantilever is 2 meter long
and 40mm in diameter.
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A timber beam of rectangular cross-section is
simply supported over a span of 4 meters and
carries a uniformly distributed load 5 kKN/m run
over entire span. Determine the depth of the
beam, if width is 80 mm and pemus31ble bending
stress is 12 N/mm?.
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A solid circular shaft transmit 100 kW power at
200 RPM. The maximum torque exceeds the
mean by 25%. If the allowable stress is
70 N/mm?. Find the safe diameter of shaft.
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Find the maximum torque, that can be applied
safely to a shaft of 200 mm diameter. The
permissible angle of twist is 1.5 degree in per
length of 7.5 meter and shear stress should not

exceeds 42 N/mm?.
Take C = 0.84x10° N/mm?.
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A closed coil helical spring of 20 mm mean

diameter is made up of 10 turns of 10 mm |

diameter steel rod. When it is subjected to axial

load of 200 N. Calculate the following

1) The maximum shear stress produced
i) Thedeflection

) Stiffness of the spring

Take C = 0.84 x 10° N/mm?
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a) Write the name of different types of springs,
also define stiffness of spring.
fafer wepR &t {81 & 7/ forRay qar B
gear @1 ot aRenfia A

b) A closed coil helical spring is carry a load
of 110 N and the mean coil diameter is to
be 8 times that of the wire diameter.
Calculate these diameters if the maximum
shear stress is 100 N/mm?.
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