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Question 1. The acceleration of a body executing simple harmonic motion leads the velocity by 

what phase?    (5) 

Ans: 90
0
 

Question 2. Distinguish longitudinal and lateral strain.                (5) 

 

Question 3. A cantilever 1.5 m long is loaded with a uniformly distributed load of 2kN/m run 

over a length of 1.25 m from the free end. It also carries a point load of 3 kN at a distance of 0.25 

m from the free end. Draw the shear force and bending moment diagrams for the cantilever. (10) 



 

Question 4. Derive equation of motion for damped harmonic oscillation and discuss its solution 

for critical-damping case.  (10)   
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Question 1. Define modulus of rigidity and modulus of elasticity and give their units.        (5) 

 

Question 2. For a material, Young’s modulus is given as 1.2 x 10
5
 N/mm

2
 and Poisson’s ratio ¼. 

Calculate the bulk modulus.   (5) 

 

Question 3. For the damped oscillator if the mass of the particle m= 250 g, force constant k=85 

N/m, and damping constant b= 70 g/s then what will be the period of the motion? How long does 

it take for the mechanical energy to drop to one-half its initial value?    (10) 



 
 

Question 4. A cantilever of length 2.0 m carries a uniformly distributed load of 2 kN/m length 

over the whole length and a point load of 3 kN at the free end. Draw the shear force and bending 

moment diagrams for the cantilever.                              (10)     
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Question 1. Derive a relation between modulus of rigidity and modulus of elasticity.  (5) 

 



Question 2.  A 3-kg block, attached to a spring, executes simple harmonic motion according to x 

=2cos(50t) where x is in meters and t is in seconds. What is the value of spring constant of the 

spring of this system?                (5 

Ans: 7500 N/m 

Question 3. Derive equation of motion for damped harmonic oscillation and discuss its solution 

for under-damping case. (10) 

    



 
Question 4. A cantilever of length 2 m carries a uniformly distributed load of 1.5 kN/m run over 

the whole length and a point load of 2 kN at a distance of 0.5 from the free end. Draw the shear 

force and bending moment diagrams for the cantilever.                   (10)   
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Question 1. Define Young’s modulus and bulk modulus and give their units.       (5) 

 

Question 2. Determine the value of Poisson’s ratio of a metallic bar of length 30 cm, breath 4 cm 

and depth 4 cm, when the bar is subjected to an axial compression load of 400 kN. The decrease 

in length is given as 0.075 cm and increase in breath is 0.003 cm.     (5) 

 

Question 3. For the damped oscillator if the mass of the particle m= 250 g, force constant k=85 

N/m, and damping constant b= 70 g/s then what will be the ratio of the amplitude of the damped 

oscillations to the initial amplitude at the end of 20 cycles?   (10) 

 
 

Question 4. Prove that total energy in simple harmonic motion is independent of time.  (10) 

 



 

 

 


