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INSTRUCTIONS TO CANDIDATES: 

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marksS 

each. 
2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 

SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TW0 questions. 
3. 

SECTION-A 

1. Write briefly : 

a) How is the position of principal plane related to position of plane of maximum shear 

stress? 

b) What is limit of elasticity of a material? Also discuss its importance. 

c) Define point of contraflexure. 

d) Drive expression for section modulus for rectangular section. 

e) Give the polar modulus for solid circular shaft and a hollow shaft. 

fEnlist various modes of failure of columns. 

g) Discuss limitation of Euler's formula for Buckling of columns. 

h) Enlist various metho ds to find slope and deflection for beams. 

i) Enlist various assumptions made for development of a torsion formula. 

j) Name different elastic constants. 

SECTION-B 

2. Derive expression for extension ofa bar due to self weight. 
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ne maximum allowable shear stress in a hollow shaft of external diameter equal to twice 
the intermal diameter is 70 N/mm. Determine the diameter of the shaft if it is subjected to 

3 

a torque of 4 x 10° N-mm and a bending moment of 3 x 10 N-mm. 

Calculate the maximum stress in a piece of rectangular steel strip 2.5 mm wide and s 
mm thick when it is bent round a drum of 3.0 m diameter. E =2 x 10° N/mm". 

5. It is intended to replace a solid aluminium shaft to 80 cm long and 4 cm diameter by a 
tabular steel shaft of same length and outside diameter so that either shaft could carry the 
same magnitude of torque and have the same angle of twist over the entire length. Find 
the diameter of the bore of the tabular steel shaft. Moduus of rigidity of steel and 
aluminium are 8.0 x 10* N/mm and 2.8x 10* N/mm', respectively. 
Drive expression for critical load as per Buler's theory for column with both ends hinged. 6. 

SECTION - C 

A Shear Force (S.F.) diagram for a simply supported beam AB is given in Figure 1. Find 7. 
the loading condition and draw the bending moment diagram for the same. 
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Figure 1 

Find the principal stresses and their positions for the strained material as shown in 
8 

Figure 2. Use Mohr's circle method. 

100 MPa 

20 MPa 

60 MPa 

Figure-2 

A cantilever of length '2a' 1s carrying a load oI W at the free end and another load w at 

9. 

at 

its centre. 
Determine slope and deflection of the cantilever beam at the free end by using 

NOTE: 
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Moment-area method. 
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