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B.E. / B.Tech. Degree Examination, December 2020 
Third Semester  

CE18301-STRENGTH OF MATERIALS - I 
(Regulation 2018) 

Time: Three hours                                                                                                      Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. A bar is subjected to an axial tensile stress. If the volumetric strain in the bar is 0.44 times the 

axial strain, what is the Poisson’s ratio of the material? 
0.44        (b) 0.30        (c) 0.28       (d) None of these 

2. A 10 m long beam is supported over 6 m span with equal overhang on both the sides. It carries 
point loads of 40 kN each at its ends and a point load of 80 kN at the centre; if the points of 
contraflexure lie at a distance x from each end, the value of x is  
4.5 m         (b) 4 m         (c) 3 m        (d) 2 m 

3. A cantilever of length 2 m carries a load of 2 kN at the middle of its length, if EI = 100 kN m2 of 
the cantilever, what is the deflection at free end of cantilever? 
16.667 mm      (b) 6.067 mm       (c) 5.000 mm   (d) None of these 

4. How many members are required for a perfect frame made with 4 joints? 
3               (b) 4                   (c) 5                (d) 6 

5. Two tie rods are connected through a pin of a cross-sectional area of 40 mm2. If the rods carry a 
tensile load of 10 kN, determine the shear stress in the pin? 

6. A flitched beam consists of a wooden joist 15 cm wide and 30 cm deep strengthened by steel 
plates 1 cm thick and 30 cm deep one on either side of the joist. If modulus of elasticity of steel is 
20 times that of wood, then determine the width of equivalent wooden section. 

7. A beam of overall length L rests on two simple supports with equal overhangs on both sides. Two 
equal loads act at the free ends. If the deflection at the centre of the beam is the same as at either 
end, then determine the length of either overhangs. 

8. A hollow shaft of inner radius 30 mm and outer radius 50 mm is subjected to a twisting moment. 
If the shear stress developed at inner radius of shaft is 60 N/mm2. What is the maximum shear 
stress in shaft? 
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PART B - (4 X16 = 64 marks) 
9. (a) A rigid bar AOB is shown in Figure pinned at O and attached to two vertical rods of 

steel and aluminium as shown. Initially the rigid bar is horizontal and vertical rods 
are stress free. Determine the stress in the aluminium rod if the temperature of the 
steel rod is decreased by 400C. Neglect the weight of bar AOB. αs=11.7 x 10-6/0C,  
αa=23 x 10-6/0C, Es=200 GPa, Ea=700 GPa. 

 

(16) 

(OR) 
 (b) The modulus of rigidity of a material is 39 kN/mm2. A 10 mm diameter rod of the 

material is subjected to an axial tensile force of 5 kN and the change in its diameter is 
observed to the 0.002 mm. Calculate the Poisson’s ratio and modulus of elasticity of 
the material.  

(16) 

 
10. (a) An overhanging beam of span L between supports and overhang length ‘a’ on the left 

end is subjected to a uniformly distributed load of w kN/m over the whole length. 
Draw SFD and BMD indicating salient values. 

(16) 

(OR) 
 (b) A simply supported timber beam carries a UDL of 15 kN/m (including self-weight) 

over its entire span of 4 m. If the permissible stresses for timber are 12 MPa in 
compression, 10 MPa in tension, and 0.8 MPa in shear, design a suitable rectangular 
beam. Take the width of rectangular beam is one-third the depth.   

(16) 

 
11. (a) A beam ABCD, 6 m long hinged at left end A and roller supported at right end D, is 

subjected to anticlockwise moment of 10 kNm at point B, which is at 2 m from left 
end A. it is also subjected to a point load of 10 kN at C, which is at 4m from the left 
end A. Determine the deflection under load of 10 kN and slope at point B, by taking 
EI as flexural rigidity of the beam.  

(16) 

(OR) 
 (b) A simply supported beam of length L carries a central concentrated load of W kN. 

Moment of inertia for quarter length from both ends is ‘I’ and middle half-length 
moment of inertia is ‘2I’. Determine the slope at supports and deflection at the centre.   

(16) 
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12. (a) A hollow circular steel shaft is required to transmit 300 HP at 200 rpm. The 

maximum torque developed is 1.5 times of the mean torque. Determine the external 
diameter of the shaft if it is double the internal diameter. The maximum shear stress is 
not to exceed 80 MPa. Given G=82 kN/mm2. 

(16) 

(OR) 
 (b) A close-coiled helical spring is made of round wire with n times and spring index is 

8. Show that the stiffness of such spring is (D/n) x constant. Determine the constant, 
if G=84,000 N/mm2; such a spring is required to support a load of 500 N with an 
extension of 40 mm, and maximum shear stress is not to exceed 230 N/mm2. 
Determine the mean coil diameter and the number of turns.  

(16) 


