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INSTRUCTIONS
1. Write your name, school, index no, signature and date in the spaces provided above.
1. The paper consists of two sections, Section A and B. 
1. Answer ALL the questions in section A and B in the spaces provided.
1. ALL answers and working MUST be clearly shown.
1. Mathematical tables and electronic calculators may be used.

FOR EXAMINER’S USE:
	SECTION
	QUESTION
	MAXIMUM SCORE
	CANDIDATE’S SCORE

	A
	112
	25
	

	

B
	13
	11
	

	
	14
	11
	

	
	15
	07
	

	
	16
	10
	

	
	17
	08
	

	
	18
	08
	

	
	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


SECTION A (25 MARKS)
Answer ALL the questions in this section in the spaces provided.
1. The figure below shows the scale of a measuring instrument when measuring the thickness of an object.

					Figure 1
a) Name the instrument to which the scale belongs. 						(1 mark)
	___________________________________________________________________________________
b) Find the reading of the instrument shown. 							(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. A solid weighs 32.5N on the surface of the moon. The force of gravity on the moon is 1.7Nkg-1. Determine the mass of the solid. 									(3 marks)
	__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. A mercury barometer reads 760mmHg at sea level and 700mmHg at the top of a mountain. If the density of mercury is 13,600kg/m3 and average density of air is 1.30kg/m3, calculate the height of the mountain.												(3 marks)
	__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Briefly explain why rooms are at a lower level and ventilators at a higher level.		(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


5. State the Archimedes principle.									(1 mark)
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. Figure 2 below shows a piece of wood fitted into a copper pipe and a piece of paper wrapped tightly around the junction. 
	Explain why the side of the paper around wood burns first when flame is applied at the junction. 															(2 marks)

		Figure 2
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. State why it is necessary to leave an air space in closed glass bottle of water when it is to be kept in a refrigerator.											(1 mark)
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. A student pulls a block of wood along a horizontal surface by applying a constant force. State the reason why the block moves at a constant.								(1 mark)
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
9. The efficiency of a pulley system is always less than 100%. State two reasons. 		(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





10. Figure 3 shows a small toy boat floating on water in a basin. X and Y are two points near the toy.

				Figure 3
	When a hot metal rod is dipped into the water at point X the toy is observed to move towards Y. Explain this observation.											(2 marks)
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
11. How much current is taken by a bulb whose rate is 100 and which is designed for mains supply of 240V? 													(3 marks)
	__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
12. What is the gravitational potential energy stored in a spring when stretched through 4cm by a force of 2N. 														(2 marks)
	__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


SECTION B (55 MARKS)
Answer ALL the questions in this section in the spaces below.
13. a)	Define centripetal acceleration. 								(1 mark)
	______________________________________________________________________________________________________________________________________________________________________
	b)	Distinguish between angular and linear velocity. 						(2 marks)
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
	c) 	The figure 4 below shows an object of mass 0.2kg whirled in vertical circle of radius 0.5m at 	uniform speed of 5m/s.

				
		Determine the tension of the string at;
i) Position A. 											(3 marks) 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) Position B. 											(3 marks)
	_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) At what point is the string likely to cut. Explain. 						(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14. a) 	Explain why it is advisable to use the pressure cooker for cooking at high altitudes.	 (2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
	b)	Water of mass 3kg initially at 20 is heated in an electric kettle rated 3.0kW. The water is heated	until it boils at 100. Taking specific heat capacity of water = 4200Jkg/K, heat capacity of 	
				kettle = 450J/kg, specific latent heat of vapourisation of water = 2.3MJ/kg, calculate;
i) The heat absorbed by the water. 								(2 marks)
	_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) Heat absorbed by the electric kettle.								(2 marks)
	_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) The time taken for the water to boil	.							(2 marks)
	__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iv) How much longer it will take to boil away all the water?					(3 marks)
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


15. a)	A ball is dropped from the top of a vertical cliff 45m high. Given that the velocity just before		striking the sandy beach is 30m/s, and the ball penetrate the sand to a depth of 10cm determine its	average retardation.										(3 marks)
	__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
	b) 	The figure below shows a force distance graph for a car being towed on a level ground.

				
i) Calculate the total work done. 								(2 marks)
	_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) If the velocity just before reaching C is 0.6 m/s. Calculate the power developed by the engine at this point. 											(2 marks)
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


16. a)	State the pressure law;									(1 mark)
	______________________________________________________________________________________________________________________________________________________________________
b) Explain how a gas exerts pressure. 								(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c) The figure below shows a set up used to verify pressure law.

			
i) State the measurement that may be taken in the experiment.  				(2 marks)
	_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) Explain how the measurement in (i) above may be used to verify pressure law.		(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) A car tyre is at pressure of 5.0x105 Pa at a temperature of 37. While it is running the temperature rises to 75. What is the new tyre pressure? (Assume the tyre does not expand) 		(3 marks)
	________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


17. a)	State the law of conservation of energy. 							(1 mark)
	______________________________________________________________________________________________________________________________________________________________________
	b) 	The diagram below shows a pulley system, a mass of 10kg is raised 2m by an effort of 80N.

						
i) Calculate the distance moved by effort.							(2 marks)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) How much potential energy does the load gain?						(1 mark)
	____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) How much work is done by the effort? 							(1 mark)
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iv) What is the efficiency of these pulleys? 							(2marks)
	_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


v) Explain why it easier to tighten or loosen a nut using a spanner with a long handle than one with a short handle. 											(1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
18. A stone of mass 4.0kg immersed in water and suspended from a spring balance with a string. The beaker was placed on a compression balance whose reading was 85N. The density of the stone was 3000kg/m-3 while the density of the liquid was 800kg/m-3. Determine the;
a) Volume of the liquid displaced.									(2marks)
	_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b) Upthrust on the stone.										(4marks)
	________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c) Reading on the spring balance. 									(2marks)
	_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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