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

MECHANICS OF SOLIDS 

(Mechanical Engineering) 

 

Time: 3 Hours                  Max. Marks: 60 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

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

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

UNIT-I 

1. a) Draw the stress-strain diagram for a ductile material and mark 

the salient points.  

[6M] 

 b) A bar 0.3m long is 40mm square in section for 120mm of its 
length, 20 mm diameter for 80mm and of 30mm diameter for 

the remaining length. If a tensile force of 120KN is applied to 
the bar, Calculate the maximum and minimum stresses 

produced in it, and the total elongation. Take E = 200GN/m2 
and assume uniform distribution of load over the cross 
sections. 

[6M] 

(OR) 

2. a) A square steel bar of 60mm on a side and 2m long is subjected 
to an axial tensile force of 300kN. Determine the decrease in 

lateral dimension due to this load. Take E =200 GPa and                   
Poisson’s ratio 0.3. 

[6M] 

 b) A steel bar is 4m long and it’s both ends are firmly fixed to two 
walls. The original temperature of the bar is 400C. If the bar is 
cooled to 250C, determine (i) change in length (ii) thermal 

strain and (iii) thermal stress in the bar. Take E = 2x105 
N/mm2 and linear expansion of the material α= 12x10-6 per 0C. 

Also state the nature of stress setup. 

[6M] 

UNIT-II 

3.  Draw the shear force and bending moment diagrams for the 

simply supported beam as shown in Figure. Also calculate the 
maximum bending moment. 

 

[12M] 

(OR) 

4.  A 10m long simply supported beam carries two point loads of 

8kN and 4kN at 2m and 9m respectively from the left end. It 
also has a uniformly distributed load of 4kN/m run for the 

length between 4m and 7m from the left end. Draw the shear 
force and bending moment diagrams 

[12M] 
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UNIT-III 

5.  Derive Bending Equation M/I = σ/y = E/R.  [12M] 

(OR) 
6. a) Determine the diameter of a solid shaft which will transmit 250 

kW at 300rpm. The maximum shear stress should not exceed 
25N/mm2 and twist should not be more than 1° in a shaft 
length of 2m. Take modulus of rigidity = 1 x 105N/mm2  

[8M] 

 b) Find the power that can be safely transmitted by a solid steel 
shaft 100mm diameter running at 250rpm without exceeding a 

shearing stress of 60N/mm2 

[4M] 

UNIT-IV 
7.  The stresses on two mutually perpendicular planes through a 

point in a body are 120MPa and 30MPa both tensile along with 
a shear stress of 60MPa. Determine i) The magnitude and 
direction of principal stresses stating whether the stress 

condition is uniaxial or biaxial ii) The plane of maximum shear 
stress. iii) The normal and shear stress on the plane of 

maximum shearing stress 

[12M] 

(OR) 
8. a) A cylindrical pipe of diameter 1.5 m and thickness 1.5cm is 

subjected to an internal fluid pressure of 1.2N/mm2. 
Determine: (i) Longitudinal stress developed in the pipe and                

(ii) Circumferential stress developed in the pipe. 

[6M] 

 b) A thick cylinder of internal diameter 150mm is subjected to an 
internal fluid pressure of 100N/mm2. Compute the thickness 

of metal necessary for the cylinder, if the maximum hoop 
stress in the section is not to exceed 150N/mm2. 

[6M] 

UNIT-V 

9. a) Determine the deflection and slope for a simply supported 
beam carrying point load at center. Use double integration 

method.  

[6M] 

 b) A cantilever of length 3 carries a u.d.l of 20 kN/m length over 
the entire length. If moment of inertia of the beam is 

8x107mm4 and Young’s modulus is E = 2x105N/mm2 , 
Compute the deflection at the free end. 

[6M] 

(OR) 
10.  A T-section as shown in Figure below is used as column with 

hinged at its both ends. Calculate the Euler’s crippling load if 

the modulus of elasticity of the material is 200GPa, and its 
length is 10m. 

 

[12M] 

* * * * * 


