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THIRD SEMESTER
CIVIL ENGINEERING
CE 1202 — MECHANICS OF SOLIDS
(REGULATIONS 2007)

Time : Three hours ¢ Maximum : 100 marks
Answef ALL questions.

PART A ~— (10 x 2 = 20 marks)

1. How thermal stresses are induced in a member?
2. Define Poisson’s ratio and principal planes.
3. What are perfect trusses? Give examples.

4.  How do you thin cylinder fail due to internal pressure?

5. What is point of contra flexure?

6.  Distinguish moment of resistance and Bending moment of
a beam.
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11.

How would you apply the boundary conditions
fixed and simply supported end of & beam while de

analysis?

Sketch the shear stress distribution across a I

beam.

What is mean torque and maximum torque on a sk

Define stiffness of a sprmg

@

(b}

PARTB—(5x 16= 80 marks)

The modulus ‘of rigidity \of a mat
0.8 x 105 Nfmm? . When a 6 mm x 6 mm s
this material; wae subjected to an axial
3.60 kN, it was fourid that, the lateral dime

sthe rod changed to 5.999 mm x 5. 999 mm.

modulus (of elasticity and bulk modulu:
lgateml. i

Or

A rectangular block of material is subjec
tensile stress of 110 N/mm? on one plaj
compressive stress of 47 N/mm? on a plan
angles, together with shear stresses of 60 ]
the same planes. Find the magnitude and
of the principal stresses and planes. Also

; C
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Mark all with a help of a neat sketch.

12. (a) Analyse the roof truss shown below by method o
joints :

ABm [T T vem i.sm

(b) A-thin cglinder of 530 mm external diameter an
10 mm”ﬁ}vkek, the length belong 1.830 m. Find th
change in the external diameter and length whe
subjected to an internal pressure of 10 N/mm?. Tak
E = 2.1 x 105 N/mm? and Poisson’s ratio = 0.30. Fin
also the change in volume.

13. (a) Draw the shear force and Bending Moment diagra
for the beam shown below and mark the salier

points.
K136
3
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A cast iron beam of I section is simply suppo
a span of 6 m. The section consists of a top
80 mm x 20 mm, web 200, mm deep and 20 m:
and bottom flange 160 mm x 400 mm. Find |
uniformly distributed load on the beam if the
stress shall not \exceed 30 N/mm?. Find s
corresponding max.\compressive stress.

Calculate the éloi:e\at the supports and defle
the centre of the beam shown by conjugal
fnethod. ™

® The T-shaped cross section of a beam show

is subjected to a vertical shear force of

. C
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®

Calculate the shear stress at the neutral axis and a
the junction of the web and the flange. M.I. abou

the horizontal neutral axis is 11340 x 104 mm?,

1 50w

e 200 mrn —>t

— e
. '\ S0 MM

N,
A hollow shaft of diameter ratio 3 : 5, is required tc

stransmit 600 kW at 110 rpm the maximum torque
"being 12\% greater than the mean. The shearing

ress ‘is nHot to exceed 1°. Find the minimum
external” }iiametér of the shaft satisfying these
conditions, -

Or

A close coiled helic al spring is to have a stiffness of
1 N/mm of compression under a maximum load of
45 N and a maximum shearing stress of 125 N/mm?.
The solid length of the spring is 45 mm. Find the
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