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INSTRUCTIONS: Answer questions one and any other two questions  

Important Constants 

Gravitational force 10N/kg 

Density of mercury 13.6g/cm3 

Specific heat capacity of water 4200J/Kg/K 

Specific heat capacity of copper 400J/Kg/K 

QUESTION ONE - (30 MARKS)  

a) (i)  Differentiate between velocity and speed.     (2 Marks) 
 
(ii) A stone moves in a circular path and covers a distance of 54m by completing its 

journey. If the distance covered is the curved length of a semi-circle, calculate the 

displacement.        (3 Marks) 

b) (i)  Define momentum and give its SI units.     (2 Marks) 
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(ii)   A ball of mass 300g hits a wall and bounces back at the same velocity along the same 

path .If the velocity of the ball was 40m/s, Calculate the change in momentum of the 

ball.         (3 Marks) 

c) (i)  State the Newton’s 2nd law of motion.     (1 Mark) 

(ii) Explain why a person standing on a lift weighs less that his actual weight when the 

lift is accelerating downwards.      (4 Marks) 

d) The temperature of human body is 37.50C. Give this temperature in absolute scale. 

          (2 Marks) 

e) State 2 disadvantages of a liquid in glass thermometer.   (2 Marks) 

f) Explain why a liquid heated from the tip for some time still remains cold at the bottom. 

(3 Marks) 

g) (i)   A liquid column of 60cm exactly balances a column of mercury of 12cm.If the density 

of mercury is 13.6g/cm3. Calculate the density of the liquid.   (3 Marks) 

(ii)  State 2 factors that determine the pressure exerted by a liquid.  (2 Marks) 

h) The volume of a fixed mass of oxygen was found to be 200 cm3 at a pressure of 

760mmHg. If the pressure is increased to 1080 mmHg and temperature kept constant. 

Calculate the volume of the gas.      (3 Marks) 

             

QUESTION TWO (20 MARKS) 

a) A bus travelling at a velocity of 5m/s is accelerated to 15m/s in a straight distance of 200m. 

If the total mass of the bus is 8 tonne; calculate.      

(i) The acceleration of the bus.       (3 Marks) 

(ii)  The time taken for this acceleration.      (3 Marks) 

(iii)The work done by the engine in accelerating the bus.   (3 Marks) 

(iv) The kinetic energy gained by the bus during the time.   (3 Marks) 

b) A lift carries passengers with a total mass of 720 kg. Calculate: 
(i)  The force exerted by the lift if it accelerates upwards at a velocity of 3m/�� 

(4 Marks) 
(ii)  The apparent weight of the passengers when the lift moves downwards with an 

average acceleration of 2m/��.      (4 Marks) 
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QUESTION THREE (20 MARKS) 
a) The length of a mercury column at 0oC was found to be 10cm, when the thermometer was 

immersed in pure boiling water at standard pressure, the length of the mercury column 
was 110 cm. Calculate the temperature of a room in which the length of the column was 
30 cm.            (4 marks) 
 

b) Explain why it’s not advisable to use a thermocouple to measure temperatures that are 
very close to its neutral point.       (4 Marks) 
       

c) Explain the ways in which loss of heat from a vacuum flask is reduced clearly outlining 

how loss through radiation, convection and conduction is minimized. (6 Marks) 

d) Show that the superficial expansivity (β) is twice the linear expansivity of a material(∝) 

(6 Marks) 
 

QUESTION FOUR (20 MARKS) 

a) Show that the pressure of a liquid is given by density of the fluid x height of the liquid 

column x gravity. 

P = �hg         (6Marks) 

b) The pressure of a gas was found to be 1080mm/Hg. Give the gas pressure in N/m2. 

(3 Marks) 

c) Explain why the temperature of ice remains constant at 0oC when ice is being heated until 

all the ice melts.        (3 Marks) 

d) A copper ball was immersed into 100g of water at 25oC. If the final temperature of the 

water was 65oC. Calculate the mass of copper if its initial temperature was 195oC. 

 (4 Marks) 

e) The temperature of a fixed mass of a gas was doubled and the pressure increased in the 

ration 1:3.Calculate the new volume of the gas if the initial volume was 1200 cm3. 

 (4 Marks) 

 
 

 


