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Q.1/ Express the vector  ⃑⃑    ̂   ̂    ̂ in terms of the triad  ̂   ̂   ̂  for rotation of the 

coordinate system about the y-axis through an angle    . Show that the magnitude of 

the vector     is unchanged after the rotation.                                                  [15 Marks] 

 

 

Q.2/      [5+5+5 Marks] 

     (a) What is the relative motion?  

     (b) What is the corresponding point of (1,1,1) in spherical coordinates?  

     (c) For a particle moving in a circular path of radius 2m with a velocity function 

v=2t2m/s. What is the magnitude of its total acceleration at t = 1 s in n-t coordinates?  

 

 

Q.3/ For harmonic oscillator system with:    ( )      :               [15 Marks]    

     (i) What is the solution of the system? 
     (ii) Plot the graph of the position, velocity and acceleration as a function of time t.         
     (iii) What are the potential energy, total energy and kinetic energy for a system? 
     (iv) Plot the graph of the energies of (iii) as a functions of position x.         
 

 

Q.4/       [5+5+5 Marks] 

     (A) A block is projected with initial velocity vo on a smooth horizontal plane, but that 

there is air resistance proportional to v: F(v) = – cv, where c  is constant. Find the 

speed as a function of position v(x)?  

     (B) What is the mechanical energy in damping harmonic oscillator?  

 

     (C) For variation of gravity with height: What is the magnitude of the free-fall acceleration at a 

point that is a distance 2Re above the surface of the Earth, where Re is the radius of the 

Earth?  

 

 

 

 

 

 
Good Luck              Asst. Prof. Dr. Tahseen G. Abdullah 
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Ans. of Q.1: 
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Ans. of Q.2: 

(a)                                    (b) 

  

    

  (c)  
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Ans. of Q.3: 

 

 

 



  

 

Ans. of Q.4: 

(A) 

 

 

(B)                                                                (C) 

 

 

 

 


