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University Examinations 2019/2020  

SECOND YEAR, SECOND SEMESTER EXAMINATION FOR BACHELOR OF SCIENCE 
IN MATHEMATICS AND COMPUTER SCIENCE, BACHELOR OF EDUCATION SCIENCE 

AND BACHELOR OF SCIENCE (PHYSICAL SCIENCES) 
 

SMA 3252: CLASSICAL MECHANICS 
 

DATE: OCTOBER 2020          TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) A particle is projected from a point P with a velocity of 40m/s, at 60o to the horizontal.  

Find 3 seconds after projection, the horizontal and vertical displacements of the particle 

from P.         (4 marks) 

b) The position vectors of particles P1 and P2 are: 

~~
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Respectively.  Find the relative velocity and acceleration of the first particle with 

respect to the second when � � 2.     (6 marks) 

c) The position vector r of a moving particle of unit mass at time t is given by 

~
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Find the work done by the resultant force F acting on the particle in the time 

interval from t=0 to � � 1.      (6 marks) 
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d) Find the magnitude of the constant force needed to accelerate a particle of mass 60kg 

from velocity smkjiV /)354(
~~~

1 +−= to a velocity smkjiV /)538(
~~~

2 −+= in 10 seconds. 

          (6 marks) 

e) A particle moves in a force field given by 

~

22

~

33

~

23 )36()32()2( kyzxzjZxxyiyxyzF −+−+++−=  

Prove that F is a conservative force field.    (6 marks) 

f) A particle of mass 6kg has velocity )34(
~~
jiV −= m/s.  What is its kinetic energy?  

          (2 marks) 

QUESTION TWO (20 MARKS) 

a) A particle is moving along a curve defined by parametric equation 

24,32,32 tztSinytCosx ===  

(i) Find the velocity and acceleration at any given time t.  (3 marks) 

(ii) Find the magnitude of velocity and acceleration at � � 0  (6 marks) 

b) A particle moves in a circle of radius 20cm.  if its tangential speed is 40cm/s, find 

(i) Angular speed        (2 marks) 

(ii) Angular acceleration       (2 marks) 

(iii) Normal acceleration       (2 marks) 

(iv) Arc length covered by the particle after 10 seconds.   (5 marks) 

QUESTION THREE (20 MARKS) 

a) The power applied to a particle by a force field is given as function of time t by 

.243)( 2 +−= tttP   find the work done in moving a particle from �� at � � 2 to �	 at � �

4 respectively.          (6 marks) 

b) A particle of unit mass moves along a space curve defined by the position vector 

~~
jbSinwtiCoswtr +=r
, where a, b, and w are constants.  Find  

(i) Torque         (7 marks) 

(ii) Angular momentum about the origin     (7 marks) 
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QUESTION FOUR (20 MARKS) 

a) A particle moves along a spiral curve defined by the parametric equations � � �, 
 �
�

	
�	 

and � � �.  Find  

(i) The magnitude of velocity and acceleration of the particles at any time t.  

         (6 marks) 

(ii) The magnitude of tangential and normal acceleration.  (5 marks) 

b) A particle P is describing SHM of amplitude 2.5m.  when P is 2m from the centre of the 

path, the speed is 3m/s.  find, 

(i) The periodic time of the oscillations     (4 marks) 

(ii) The greatest speed       (3 marks) 

(iii) The magnitude of the greatest acceleration.    (2 marks) 

QUESTION FIVE (20 MARKS) 

A particle of mass m moves along a straight line under the influence of a constant force �⃗.  If its 
initial speed is ��, find: 

a) The speed and velocity of the particle at any time t.    (6 marks) 
b) The distance travelled in a given time.     (7 marks) 
c) Show that the speed of the particle at any position is �	 � ��

	 + 2�� where � � |�⃗|            
          (7 marks)                                


