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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE - (30 MARKS)  

a) State the dimensions of the following quantities: 
i. Power          (1 Mark) 

ii.  Pressure          (1 Mark) 
b) Distinguish between vector and scalar quantities.    (2 marks) 

 
c) A ball is thrown vertically upwards with a velocity of 30 m/s. Calculate :    

i. The maximum height reached      (3 Marks) 
ii.  The time taken to return to the ground    (3 Marks) 

d) A force of 80N gives an object an unknown mass an acceleration of 20m/��. What is its 
mass?          (2 Marks) 
 

e) A railway truck A of mass 2 x 10�kg travelling at 0.5 m/s collides with another truck B of 
half its mass, moving in the opposite direction with a velocity of 0.4 m/s. If the trucks 
couple automatically on collision, find the common velocity with which they move. 
           (4 Marks) 

f) When is an object said to be moving in a uniform circular motion?  (2 Marks) 
 

g) A ball is whirled at the end of a string in horizontal circle 60 cm in radius at the rate of 0.5 
revolutions per second. Find the balls centripetal acceleration.  (4 Marks) 
 

h) What is friction?        (1 Mark) 
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i) Distinguish between Adiabatic and Isothermal processes as applied to thermodynamics. 

(2 Marks) 
j) A wooden box of mass 30 kg rests on a rough surface. The coefficient of friction between 

the floor and the box is 0.6. 
 

(i) Calculate the force required to just move the box.   (2 Marks) 
(ii)  If a force of 200 N is applied to the box what acceleration will it produce? 

QUESTION TWO (20 MARKS) 

a) Distinguish between units and dimensions.     (2 marks) 
 

b) When a liquid flows in a stream-line manner through a tube, its critical velocity Vc is found 
to depend on; 

i. The coefficient of viscosity �of the liquid 
ii.  The density ,P of the liquid 
iii.  The radius, r of the tube 

        Using dimensional analysis, prove that  

V l = 
� 	


.�
 where K is a constant     (7 Marks) 

c) A football is thrown with a velocity of 10 m/s at an angle of 300 above the horizontal. 
i. How far away should the intended receiver be?   (3 Marks) 

ii.  What will be the time of flight?      (3 Marks) 

 

QUESTION THREE (20 MARKS) 
a) State Newton’s three laws of motion.       (3 marks) 

 
b) Using Newton’s laws of motion, show that F = ma, where the symbols have their usual 

meanings.         (4 Marks) 
       

c) State the law of conservation of linear momentum.    (2 Marks) 
 

d) A 5 kg mass moving at 10m/s collides with a 10kg mass moving at avelocity of 4m/s in 
the same direction. After collision, the 5 kg mass move with a velocity of 7m/s. Calculate 
the velocity of the 10kg mass.       (4 Marks) 
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e) A force of 300N is applied to a 1500 kg car at rest. What is its acceleration? (2 Marks) 
 

QUESTION FOUR (20 MARKS) 

a) A model car moves round a circular truck of radius 0.4 m at 2 rev, per second. What is its 
‘ 
i. Period          (2 Marks) 

ii.  Angular velocity, w       (2 Marks) 
iii.  Speed , v         (2 Marks) 
 

b) A ball having a mass of 0.5kg is tied to a string and whirled in a horizontal circle of radius 
2m with a speed of 3.16 m/s. Calculate;   
i. The centripetal acceleration        (2 Marks) 

ii.  The tension in the string       (3 Marks) 
c) A wooden box of mass 30 kg rests on a rough surface. The coefficient of friction between 

the floor and the box is 0.6. 
(i)  Calculate the force required to just move the box.   (2 Marks) 
(ii)  If a force of 200N is applied to the box, what acceleration will it produce? 

(2 Marks) 
d) Using a well labeled diagram, explain the principle working of n-type junction field Effect 

Transistor(JFET)        (7 Marks) 
e) A JFET has a drain current of 5mA. If IDss = 10mA and Vas (oft) = -6V, Calculate the 

values of; 
i. Vas         (3 Marks) 

ii.  Vp         (1 Mark) 

 


