
Salahaddin University-Erbil 

 

 Subject: Analytical Mechanics 
College of Science  Period:  60 Minutes 
Department of Mathematics  Date: 21 November 2021 
3rd Stage  First Examination  
   First  Semester 2021-2022 

 

Q.1/  For rotation of the coordinate system  through an angle :            [9+9 Marks] 

i) Show that the components of a vector v


 in two dimensions are given by: 
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ii) What are the properties of the above transformation (rotation) matrix?  

 

 

 

Q.2/ Show that:           [7 Marks] 

Using physical representation of the unit vectors in polar coordinates. 

 

Q.3/  Choose the correct answer:                [10 Marks]    

a) Consider a particle moving in a straight line with x = 6t2 – t3 (meters), the maximum 

velocity occurs at the time:   ( 0 seconds ,   2 seconds ,   4 seconds,   6 seconds  ,    None of them ) 
 

b) Given the velocity of a particle in rectilinear motion varies with the displacement x 

according to the equation:  ̇   ( )  
 

 
  . What is the force acting on the particle as a 

function of x ?              ( -2m x
-3

 ,  -4m x
-3 

 ,  -2m x
-2 

 ,  -4m x
-2  ,  None of them) 

 
c) The acceleration of a particle sliding from rest down an inclined plane θ with 

coefficient of kinetic friction µ is positive when: 
               ),cossin,cossin,cossin,cossin( themofNone   

 
d) If a particle moves in a circular path (polar coordinates) with constant velocity, its 

radial acceleration is:                 ),2,,,( 2 themofNonerrrZero     
 

e) If the Cartesian point )2,3,1(),,( zyx . The corresponding point in cylindrical 

coordinates is:                         ],)2,
6

,8(,)2,
3

,8(,)2,
6

,2(,)2,
3

,2([ themofNone


 

 

 

 

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

a) 

 

 

b) Properties of transformation matrix 

1- Magnitude of the vectors: Invariant under a rotation: 
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2- T for a reverse rotation (-Θ) = T
~

 (Transpose of T): 
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3- ITT 
~

, where I is the identity operator: 
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Ans. of Q.2: 

 



Ans. of Q.3: 

a)  ( 0 seconds ,   2 seconds ,   4 seconds,   6 seconds  ,    None of them ) 
 

b)              ( -2m x
-3

 ,  -4m x
-3 

 ,  -2m x
-2 

 ,  -4m x
-2  ,  None of them) 

 
c)   ),cossin,cossin,cossin,cossin( themofNone   

 

d)                  ),2,,,( 2 themofNonerrrZero     
 

e)          ],)2,
6
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