
1 | M-75351  (S1)-895 

 

Roll No.                         Total No. of Pages : 02 
Total No. of Questions : 09  

B.Tech. (Civil Engg.) (2018 & Onwards)/(CSE)/(EE)/(ME)  (Sem.–1,2) 
MECHANICS OF SOLIDS  
Subject Code : BTPH-101-18 
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Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION - B & C have FOUR questions each. 
 3. Attempt any FIVE questions from SECTION B & C carrying EIGHT marks each.  
 4. Select atleast TWO questions from SECTION - B & C. 
  

SECTION-A 
 Write briefly :  
 1.  a) What is the importance of cylindrical and spherical coordinate system? 
  b) An airbag in an automobile inflates when a collision occurs, which protects the 

passenger from serious injury. Why does the airbag soften the blow? Discuss the 
physics involved in this. 

  c) Is the frame of reference related to earth an inertial? Explain. 
  d) What are Galilean transformations? Name two basic invariant quantities. 

  e) What is an ideal rigid body? 
  f) The period of a simple pendulum is 2.00 sec. Find the length of the pendulum. 

  g) Why do we prefer a wrench with large arm? 
  h) Differentiate between the natural frequency and driving frequency. 

  i) Give some methods to increase arid decrease friction.  
  j) State the generalized Hooke's law. How it is different to special form of Hooke’s law? 

 

SECTION-B 
 2. Discuss in detail the various types of forces in nature with suitable examples. Also 

discuss their relative strengths. 

 3. a) What are spherical coordinates? How are these related to the rectangular cartesian 
coordinates? 
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  b) The plane polar coordinates of a particle moving in x-y plane are r = 2b cos () and  
 = t, Where b is constant. Find the : 

   i) speed,             ii)  acceleration of particle at any instant.  
 4. a) Discuss briefly the theory of forced harmonic oscillations. How does sharpness of 

resonance depends on the damping? 
  b) In a system undergoing simple harmonic motion, the acceleration is -20.0 cm/s2 for a 

displacement of 5.00 cm. What is the frequency and period of motion? What other 
information is needed to write an equation of motion? 

 5. a) Explain the phenomena of resonance and its variation with respect to damping. 

  b) The relaxation time for damped harmonic oscillator in 50sec. Determine the time in 
which the amplitude and energy of oscillator falls to ଵ


 times of its initial value. 

 

SECTION-C 
 6. a) State and derive the theorem of perpendicular axis.  
  b) The radius of earth's orbit is 1.5 × l011 & its period of revolution is 3.2 × 107s. What  

will be (i) the magnitude of the velocity (ii) the centripetal acceleration of earth in its 
motion around sun.  

 7. a) Derive the Euler’s equations of motion. 
  b)  Prove that the total internal forces and torques for rigid body is always zero.  

 8. a) Express the terms stress and strain. Define the Young’s Modulus, Bulk’s Modulus, 
and modulus of rigidity and Poisson’s ratio. Write their dimensions as well. 

  b) Find the maximum length of a steel wire that can hang vertically without breaking. 
Breaking stress of steel is 7.9 × 10  dynes cm–2 

9.  a) Friction is a necessary evil. Comment on the validity of this statement. 
 b)  A block of weight W rests on a rough inclined plane of inclination a with the 
  horizontal. The block is subjected to a force P  acting horizontal. Set up the 
  following relations for the equilibrium of the bock: 

    i)  P = W tan( - <>)  when the block is at point of sliding down,  

    ii) P = W tan( + <>)  when the block is at point of sliding up. Here  
        is the angle of frict ion. 

 

 

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 


