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THIRD SEMESTER
CIVIL ENGINEERING
CE 34 — MECHANICS OF SOLIDS
(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Sketch the salient points of the stress-strain curve of mild
and cast irén steel.

2. Draw the Mohr's circle for the state of pure shear and
mark the principle stresses.

3. What is shear force in a beam and relate it to the load?

4. What does the word equilibrium signify? What are the
conditions for equilibrium to exist?

5. What is the maximum bending moment for a simply
supported beam subjected to uniformly distributed load
and where it occurs?




[image: image2.png]10.

11

Draw the SF and BM diagrams for a cantilever beam
subjected to a uniformly distributed load over its entire
span.

State Macaulay’s method.

Draw the shape of the shear stress distribution across the
depth of a T-beam.

A solid shaft of 150 mm diameter is used to transmit
torque. Find the maximum torque transmitted by the
shaft. If the maximum shear stress induced to the shaft is
45 N/m®.

List the types of springs related to stvess and deflection
analysis.

PART B — (5 x 16 = 80 marks)

@ A cantilever‘ of length 5 m is loaded as shown in
Fig.1. Draw the S.F. and B.M. diagrams for the

cantilever. (16)
EL Lhegm 2N
5 D 3
18

TSl e — 2m e

e rram—

Lo

Fig. 1

Or




[image: image3.png]15.

(b)

(a)

b)

A cantilever beam AB of length 2 m is carrying a
point load 10 KN at B. The moment of inertia for the
right half of the cantilever is 10 mm* whereas that
for the left half is 2 x 10* mm*. If E = 2 x 10* KN/m2,
find the slope and deflection at the free end of the
cantilever using conjugate beam method. (16)

A hollow shaft is to transmit 300 kW power at
80 rp.m. If the shear stress is mot to exceed
60 N/mm? and the internal diameter is 0.6 times the
external diameter, find the external and internal
diameters assuming that the maximum torque is
1.4 times the mean. (16)

Or

() A closely coiled helical spring made of 10 mm
diameter steel wire has 15 coils of 100 mm
mean diameter. The spring is subjected to an
axial load of 100 N. Calculate

(1) The maximum shear stress induced,
(2) The deflection and

(3) Stiffness of the spring.

Take modulus of rigidity, C = 8.16 x 10* N/mm?.
(10)




[image: image4.png](i)

A leaf spring carries a central load of 3000 N.
The leaf spring is to be made of 10 steel plates
5 cm wide and 6 mm thick. If the bending
stress is limited to 150 N/mm? determine

(1) Length of the spring and
(2) Deflection at the centre of the spring.

Take E = 2 x 103 N/mm?. 6)
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{(b) A simply supported beam of length 5 m carries a
uniformly increasing load of 800 N/m run at one end
to 1600 N/m run at the other end. Draw the S.F and
B.M diagrams for the beam. Also calculate the
position and magnitude of maximum bending
moment. 16y

(a) The bar shown in Fig. 2 is subjected to a tensile load
of 160 kN. If the stress in the middle portion is
limited to 150 N/mm®. determine the diameter of the
middle portion. Find also the length of the middle
portion if the total elongation of the bar is to be
0.2 mm. Young's modulus is given as equal to

2.1 x 10° Nimm®. 16)
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(b) At a point ih a strained material the principal
tensile stresses across two perpendicular planes are
80 N/mm? and 40 N/mm? Determine normal stress,
shear stress and the resultant stress on a plane
inclined at 20° with the major principal plane.
Determine also the obliquity. What will be the
intensity of stress, which acting alone will produce
the same maximum strain if Poisson’s ratio = 0.25.

16)
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truss. (16)
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() A eylindrical thin drum 80 cm in diameter and 3 m
long has a shell thickness of 1 em. If the drum is
subjected to an internal pressure of 2.5 N/mm?,
determine |

(i) change in diameter,
(i) change in length and

(1ii) ¢hange in volume. Take E = 2 x 105 N/mm?,
Poisson’s ratio = 0.25. (16)

14. (a) An I-section beam 350 mm x 150 mm has a web
thickness of 10 mm and a flange thickness of 20 mm.
If the shear force acting on the section is 40 KN, find
the maximum shear stress developed in the
L-section. Also sketch the shear stress distribution
across the section (16)
Or





