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II B. TECH I SEMESTER SUPPLEMENTARY EXAMINATIONS, MARCH - 2022 

STRENGTH OF MATERIALS - I 

(Civil Engineering) 

 

Time: 3 Hours                  Max. Marks: 60 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Note: Answer ONE question from each unit (5 × 12 = 60 Marks) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

UNIT-I 

1. a) A bar of length 20cm tapers uniformly from 40mm dia. to 

35mm dia. Calculate the change in its length due to an axial 
pull of 100kN, if E = 200GPa. Derive the formula. 

[06M] 

 b) A central steel rod 18mm diameter passes through a copper 

sleeve 24mm inside and 39mm outside diameter. It is provided 
with nut and washers at each end and the nuts are tightened 
until a stress of 10N/mm2 is set up in the steel. The whole 

assembly is then placed in a lathe and a cut is taken along half 
the length of the tube removing the copper to a depth of 

1.5mm. Calculate the stress now existing in the steel. 

[06M] 

(OR) 

2. a) Derive the expression of strain energy for sudden loading. [06M] 

 b) The Modulus of rigidity for a material is 0.51 X 105N/mm2. A 

10mm diameter rod of the material was subjected to an axial 
pull of 10kN and the change in diameter was observed to be               
3 X 10-3mm. Calculate Poisson’s ratio and the modulus of 

elasticity. 

[06M] 

UNIT-II 

3.  Draw the S.F and B.M. diagrams for a simply supported beam 
carrying a uniformly varying load from zero at left end to w per 
unit length at the right end. 

[12M] 

(OR) 

4. Draw the Shear force & Bending moment diagrams for the beam 

shown in Figure 

 

[12M] 
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UNIT-III 

5. A beam of square cross section150mm is placed in such a way 
that its diagonal is the neutral axis. It is subjected to a shear force 

of 6kN. Sketch the variation of shear stress along the depth of the 
beam. 

[12M] 

(OR) 

6. Derive the equation M/I = f/y =E/R with sketches. [12M] 

UNIT-IV 

7. a) A solid shaft of diameter 100mm is required to transmit 
150kW at 120rpm. If the length of the shaft is 4m and 
modulus of rigidity for the shaft is 75GPa. Find the angle of 

twist. 

[06M] 

 b) A hollow Shaft of external diameter 100mm and internal 

diameter 50 mm is required to transits torque from one end to 
another end. Determined the maximum torque the shaft can 
transmit, if the shear stress is not to exceed 50MPa. 

[06M] 

(OR) 

8. a) A hollow shaft of external diameter 120mm transmits 300 kW 
power at 200rpm. Determine the maximum internal diameter if 

the maximum stress in the shaft is not to exceed 60N/mm2.  

[06M] 

 b) A close-coiled helical spring is to carry a load of 100N and the 

mean coil diameter is to be 8 times that of the wire diameter. 
Calculate these diameters, if the maximum stress is to be 
10N/mm2. 

[06M] 

UNIT-V 

9. a) Show that the sum of radial and hoop stresses in a thick 

cylinder is constant. 

[06M] 

 b) Deduce the circumferential stress equation for a thin 
cylindrical shell subjected to an internal pressure of intensity 

‘p’ with a thickness ‘t’ and diameter ‘d’. 

[06M] 

(OR) 

10. Derive Lame’s formulae for thick cylinder. [12M] 

* * * * * 


