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INSTRUCTIONS TO CANDIDATES
· This paper consists of two sections, Section A and B. 
· Answer ALL the questions in section A and B in the spaces provided.
· ALL answers and working MUST be clearly shown.
· Mathematical tables and electronic calculators may be used.
· Take acceleration due to gravity, g = 10m/s2 and Density of water = 1g/cm3
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	Section
	Question
	Maximum score
	Candidate’s score

	A
	111
	25
	

	
B
	12
	09
	

	
	13
	12
	

	
	14
	13
	

	
	15
	09
	

	
	16
	12
	

	
	TOTAL
	80
	



This paper consists of 10 printed pages
Candidates should check to ensure that all pages are printed as indicated and no questions are missing


1. Figure 1 shows vernier calipers with a zero error of -0.05cm.
		[image: \\LAPTOP\Users\Public\GRAPH PHYSICS\IMages\003.jpg] Figure 1
Indicate the actual reading on the instrument.							(2 marks)




2. A body of mass 20kg moving to the right at 5m/s collides with another body of mass 30kg 
moving to the left at 2m/s. If the collision is perfectly inelastic, find their common velocity.	(3 marks)  
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. A uniform wooden bar of length 1m and mass 500g is pivoted at 40cm mark as shown in figure 2.

		
Calculate the value of F1 if the system is to be in equilibrium.					(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. State two assumptions made in a monolayer experiment to determine the thickness of an oil 
molecule.												(2 marks) 
______________________________________________________________________________________________________________________________________________________________________
5. Figure 3 below shows two flasks with equal amount of water heated at the same rate.


State and explain which water boils first. 								(2 marks)
______________________________________________________________________________________________________________________________________________________________________________________
6. a)	What is surface tension?									(1 mark)
______________________________________________________________________________________________________________________________________________________________________
b) 	Figure 4 shows a funnel dipped into a liquid soap solution.


	Explain what happens to the soap bubble when the funnel is removed from the soap 
	solution.												(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. a) 	Distinguish between distance and displacement.						(1 mark) 
______________________________________________________________________________________________________________________________________________________________________
b) 	Figure 5 show the pattern formed on a tape in an experiment to determine acceleration of a trolley. 	The frequency of the ticker tape is 100Hz.

			
	Calculate the acceleration of the trolley.							(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. Explain why fish can survive under water when the surface is already frozen.			(1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


9. Figure 6 shows a pith ball at the bottom of a bottle container.


State and explain what happens if air is blown over the mouth of the container.		(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
10. A wet umbrella gets dried faster when its handle is rotated at a high speed. Explain.		(1 mark)
______________________________________________________________________________________________________________________________________________________________________
11. Figure 7 shows a liquid being siphoned from a beaker to another.

 		Figure 7
a) Indicate on the diagram the direction of flow of the liquid.					(1 mark)
b) Explain what would happen to the flow of the system if it was put in a vacuum.		(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


SECTION B (55 MARKS)
Answer ALL the questions
12. a)	Define elastic limit as used in Hooke’s law.			(1 mark)
______________________________________________________________________________________________________________________________________________________________________
b) An experiment was carried out to find out how the length of a spiral spring varies with the compressing force. Figure 8 shows the variation.
Figure 8				[image: \\LAPTOP\Users\Public\GRAPH PHYSICS\IMages\002.jpg]
i) Over which range of the forces does the spring obey Hooke’s law?			(2 marks)
______________________________________________________________________________________________________________________________________________________________________
ii) Give a reason for the shape of the graph between 40N and 60N.			(1 mark)
______________________________________________________________________________________________________________________________________________________________________


c) Two identical springs of spring constant 3.0N/cm are used to support a load of 30N as shown in Figure 10.


Determine the extension of each spring.			(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
d) State two factors that govern the strength of a spiral spring of a given material.			(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
13. a)	State the energy transformation that occurs when a ball is kicked vertically upwards.	(2 marks)
______________________________________________________________________________________________________________________________________________________________________
b) Figure 11 shows a lever system.

		
Suggest two ways in which the mechanical advantage could be increased.			(2 marks)
______________________________________________________________________________________________________________________________________________________________________


c) Figure 12 shows part of a bicycle.


Determine:
i) The velocity ratio.			(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) Efficiency of the bicycle if its mechanical advantage is 0.15.			(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
d) State two reasons why the efficiency of a machine is always less than 100%.			(2 marks)
______________________________________________________________________________________________________________________________________________________________________
14. a)	State the pressure law.									(1 mark)
______________________________________________________________________________________________________________________________________________________________________
b) The pressure (P) of a fixed mass of a gas at constant temperature, (T = 300K) is varied continuously. The corresponding values of P and volume (V) of the gas are shown below.
	Pressure(x 105 pa)
	3.0
	3.5
	4.0
	4.5
	5.0
	5.5

	Volume (m3)
	0.025
	0.020
	0.017
	0.014
	0.012
	0.011

	1/v (m-3)
	
	
	
	
	
	





i) Complete the table for the value of  							(1 mark)

ii) Plot a graph of P against  on the grid provided below.					(5marks)



















iii) Given that PV = nRT, find R from the graph if n = 3.					(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


c) A volume of 1200cm3 of Oxygen at 27c and a pressure 1.2 atmosphere is compressed 
until its volume is 600 and its pressure is 3.0 atmospheres. What is the Celsius temperature
of the gas after compression? 								(3 marks)  
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
15. a) 	State two differences between boiling and evaporation.					(2 marks)
______________________________________________________________________________________________________________________________________________________________________
b) A certain powder of mass 0.01kg was heated in a container by an electric heater rated 50W 
for some time. The graph in figure 13 shows the variation of the temperature of the powder 
with time.


Use the graph to determine:
i) Melting point of the powder.								(1 mark)
______________________________________________________________________________________________________________________________________________________________________
ii) Quantity of heat supplied by the heater from the time the powder starts to melt to the
time it has all melted.									(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) Specific latent heat of fusion of the powder assuming the container absorbs negligible
amount of heat.										(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


16. a) 	Figure 14 shows a ball of mass 15kg and volume 0.06m3 held in position in sea water by 
	a chain and block of lead. The density of the sea water is 1.04gcm-3 and the ball is half its 
	volume below the water surface.


	Calculate:
i) Volume of sea water displaced by the ball.						(2 marks)
______________________________________________________________________________________________________________________________________________________________________
ii) Weight of the chain and block of lead which keeps the ball in its position.		(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) If the ball becomes separated from the chain and floats by itself in sea water, what 
volume of the ball will submerge?							(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b) i)	State two factors that determine the magnitude of centripetal force acting on a body 
	moving uniformly in a circular path.							(2 marks) 
______________________________________________________________________________________________________________________________________________________________________
ii) 	A cyclist negotiating a corner at a high speed leans inwards in order to successfully pass. 	Explain how this action enables him to negotiate.					(2 marks)
______________________________________________________________________________________________________________________________________________________________________
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