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SECTION A: (25 MARKS)
Answer ALL the questions in this section in the spaces provided
1. 
Name the branch of Physics that deals with the study of light and its properties                  (1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. 
Pure water of volume 60cm3 is mixed with alcohol to form a mixture of density 0.88 g/cm3. The density of water and alcohol are 1g/cm3 and 0.8 g/cm3. Calculate the volume of alcohol used.          











(3 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3. 
Figure 1 shows apparatus used to observe the behaviour of smoke particles in a smoke cell.
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Figure 1

a) 
Explain what is observed in the smoke cell.




            (1 mark) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

b) 
Explain what happens if the temperature in the smoke cell is raised
           

 (1 mark) 
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
4.
 a)  
Name the force that cause soaps to form bubbles



               (1 mark) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) 
Figure 2 shows a funnel dipped into a liquid soap solution. 
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Figure 2
Explain what happens to the soap bubble when the funnel is removed.

 (1 mark) 
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
5. 
The arrangement in Figure 3 are two identical springs of spring constant 2N/cm with a force of  8N placed on top of the combined springs.
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Figure 15




Given that the uncompressed length of the springs is 10cm, determine the new length of the spring                                                                                                                    
(3 marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Figure 4 shows a system at equilibrium.  Study Figure 3 and answer question 6 
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6. 
Determine the apparent weight of the 60N body immersed in liquid X                               (3 marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
7. 
The stability of a body can be increased by increasing the base area and lowering its centre 

of gravity. State one way of lowering its centre of gravity.



             (1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

8. 
A wooden plank 10m long was used to raise a load to a platform 4 m high as shown in the 

Figure 5. 
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Figure 5

(i) 
Indicate on the diagram with an arrow the effort.                               
(1 mark)

(ii) 
Determine the velocity ratio of the arrangement                   
           

 (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
9. 
Using kinetic theory of gases, explain how a decrease in volume of a gas in an enclosed container causes an increase in pressure when the temperature is kept constant                                   (2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
10.
Figure 6 shows a paper tape with marks made by a ticker-tape. A is the initial mark. The frequency 
of the ticker timer is 50Hz. The average acceleration of the  tape is 1.5ms-2.
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Determine the Length x.






 (3 marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………            

11.
Two similar cans are partly filled with equal quantities of water. Each holds a thermometer and are placed at equal distances from a radiant heater as shown in the figure below.
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State with reason, the container in which the temperature is likely to be higher after a few minutes.                                                                                                












(2 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
Figure 8  shows a velocity-time graph of the motion of a swimmer in the free fall and in the water.
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Figure 8
12. 
Describe the motion of the swimmer for the first 1.5 seconds 

    (1 mark)                
……………………………………………………………………………………………………………………………………………………………………………………………………………………                                  

SECTION B : ( 55 MARKS)
Answer ALL the questions in this section in the spaces provided
13
a)
State Archimedes principle                                                                                           (1 mark)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
(b) 
Figure 9  shows a solid object X of weight 5.0 N in air wholly immersed in water and then in 
oil.
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The reading of the spring balance when the object X is wholly immersed in water is 4.40N and the reading when the object is wholly immersed in oil is 4.52N. Determine: 
(i) 
upthrust the object X when immersed in water                      
            (2 marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) 
volume of the object X                                                                                    (2 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii)
Density of the object                                                        

              (2 marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...
(iv) 
Density of the oil 







(2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) 
Figure 10  shows a cross-section of a submarine with floatation tanks on each side 
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Explain how the submarines are made to:

(i) 
Float in water                                                                

 
(1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) 
Sink in water                                                                                  

 (1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
14.
(a) 
State one difference between the processes of boiling and evaporation.                  (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
200 g of a liquid at 200 C is poured into a well-lagged calorimeter. An electric heater rated 1 kW is used to heat the liquid, until 50 g of the liquid vapour was collected by the end of the 10th minute. The graph below shows the variation of temperature of the liquid with time.



Figure 
11

(b) 
Use the graph below to determine:

(i)  
the boiling point of the liquid                       


                 
(1mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) 
the quantity of  heat is given out by the heater to raise the temperature of the liquid to boiling point. 








(2 marks) 

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) 
the specific heat capacity of the liquid 




(3 marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iv) 
the specific latent heat of vaporization of the liquid 



(3 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...
(c)
State any one assumption in determining specific latent heat of vaporization 
(1 mark)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
15. 
(a) 
A girl whose mass is 60 kg runs up a flight of 20 steps each 15 cm in 40 seconds. Calculate 



the power developed by the girl.                                      



 (3marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


(b) 
Figure 12 shows an incomplete arrangement of the pulley. 



(i) 
Draw on the figure the string arrangement that would give a velocity ratio of 3















         (1 mark)          
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Figure 12





(c) 
The pulley system is used to raise a load of 160 N through a distance of 40m. If the effort 



applied is 80N, determine: 

(i) Mechanical advantage                                         
                         (3 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………



(ii) 
Efficiency of the pulley system                                                           (3 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
16.
(a) 
Define angular velocity of a body moving in a circular path                                      (1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………


(b)  
An object of mass 500g tied to the end of a rope is rotated in a horizontal circle of radius 2.0 



m at a frequency of 2 Hz. Determine:




(i) 
the uniform speed of the mass.                                   


(3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….


(ii) 
the tension developed in the rope                                                                   (3 marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


(c) 
If the same object is now rotated in a vertical circle of the same radius with the same speed, 


determine: 



(i) 
maximum tension                                                                               

(3 marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


(ii) 
minimum tension in the rope                                                                       
(2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
17. 
(a) 
State one factor that affect thermal conductivity of a cylindrical metal rod
              (1 mark)

…………………………………………………………………………………………………………………………………………………………………………………………………….
(b) 
In an experiment to determine the specific heat capacity of a metal, the set up in Figure 11 was assembled.


(i) What are the measuring instruments labelled E and F



(2 marks)

E…………………………………………………………………………………………

F…………………………………………………………………………………………
(ii) 
Name any other measuring instrument not indicated in Figure 13 that is needful in the experiment.








(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………
In an experiment the following data was recorded.

Voltage reading = 24V

Current reading = 2.0A

Mass of the block = 1.02kg

Initial temperature of block = 250C

Final temperature of block = 410C

Time for heating = 5 minutes
(c) 
Use the information to calculate the specific heat capacity of the block.

(3 marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………....………………………………………………………………………………………………………………………………………………………………………….
(d) 
Some hot water was added to three times its mass of cold water at 100C and the resulting temperature was 200C. Determine temperature of the hot water            
(3 marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………....…………………………………………………………………………………………………………………………………………………………………………
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