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THIRD SEMESTER B.TECH, (ENGINEERING) DEGREE EXAMINATION
JUNE 2009

CE/BEPTCE 2K 30UPT 2K 408—MECHANICS OF SOLIDS
Time : Throo Hours Maximum : 100 Marks

Ansuser all questions,
Assume suitable data that are not given.

L. (a) Draw the stross scrain relation for mild steel and mark the salient poin,
) Define Principal planes and Principal stresses.
(©) State the assumptions mado in the theory of Simple bending.

(@) What is beams of uniform strength ? Get the expression for the dopth for cantilever beam of
uniform strength subjected to uniformly distributed load.

(&) State moment aren theorem I and explain how it s useful in calculating deflection at point
in a cantilovor beam.

(0 What i tho change in the suppor condition bet
(&) Fxplain Shrink fit
(k) Difforentiate between Open coiled and Close cofled spric.

en actual beum and conjugate beam

(8% 6= 40 marks)
2. (a) A stael rod 75 cm long has w eross seotional area of 12 cm over 30 cm of it length and 16 cm®
over the remaining 45 em. At a temperature T= 10°C the rod fits exactly between unielding
walla at it two ends. Compute the maximum comprossive stross that will exiat at T = 40° C.
‘The modulus of Elasticity of steel = 2 % 10° Nium? and the cooffcient of thermal expansion s
=12 X 10° cajom"C. What, will happen at T = 0°C ?

or

(6) A steel bar 96 mm in diamster is subjected to an axial oad of 100 kN and shows an extension
1098 mm ovor a gauge length of 20 cm. The change in diameter i 0.0432 mi. Caleulate the
different modullifor the material

(15 marks)
3. (a) Draw the Shear Force and Bending Moment diagram for the beam shown in Fig 1.
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or Turn over.
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2 cvise

& beam of squar section is placed with one diagonal horizontal. If the shear force t a sction

of the beam is 20 kN, draw the shear stress distribution diagram for the section. The side of
the square ia 50 em.

15 marks)
Using Mocaulay's mthod, determine () the slope at the fres end C and (i) the deflection ai
S rom A for the beum shown in Fig 2.
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or
Using conjugate beam method, detormine () the slope at 3m from the fised end and
(5 deflecton at the free end for the beam shown in Fig 5,
Fig.3
15 marks)
A pipe of 200 m internal diametor and 50mm thicknoss carries a Muid at a prossuro of

10 Nimm®. Caleulato the maximum and minimum hoop strossos developed in the pipe. Also
koteh the radial and hoop stross distribution across the section.

or

A hollow shaft has an external diameter of 120 mm und an intornal diameter of 90 mm, It
Funs at 100 £ m. [t is twisted through an angle of,1* over a longth of . m. Determine the
maximum shear stross in the shaft and the power transmitted. N = 0.8 x 10° i

(16 marks)
14 16 = 60 marks]




