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INSTRUCTIONS  

- Attempt all questions  
- All work done must be shown clearly  

 

1. (a) Define “uniform acceleration”  

(b) Starting from rest and after 5 minutes, a train reached a velocity of 500m/s. If the 

acceleration has been constant, how far did the train travel in the 5 minutes? 

 

2. (a) A glass stopper weighs 37.5g in air, 22.5g in water and 24.0g in lubricating oil. 

Find the  

(i) Relative density of the lubricating oil. 

(ii) Relative density of the glass  

(b) State the principle you applied in your calculations in 2 (a) above.  

3. (a) Draw a ray diagram to show the direction of path of the reflected rays when a 

parallel beam of light falls close and parallel to the principle axis of a concave mirror.   

(b) A concave mirror has a curvature of radius 20cm. Find the position, magnification 

and nature of the image of small pin placed on the axis at right angles to it at 15cm 

from the pole.  

4. The diagram below shows a snap shot of a wavelength in a string. The numbers on 

the diagram show scales in centimeters. The speed of travel of the wave is 8.0 m/s  
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With reference to this wave motion what is the: 

(a) Wavelength? 

(b) Amplitude? 

(c) Frequency? 

5. (a) With application of the same force on the same material a sharp knife cuts more 

easily than a blunt knife. Explain why?  

(b) Find the liquid pressure at a point 50m below sea-water whose relative density is 

1.024. 

 

6. (a) With the aid of diagram, show why a pool of water appears shallower that it really 

is. 

(b) A swimming pool is seen to have a depth of 9m when viewed from above. What is 

its actual depth? (Refractive index of air-water is 4/3). 

 

7. (a) Prove that when three resistors R1, R2 and R3 are arranged in series, the effective 

resistance, Re is the sum of the separate resistors. 

(b) Two 2Ω resistors connected in parallel are connected in series to a 3Ω resistors 

and then connected to a cell of emf 2.0V and internal resistance 1Ω. Calculate the 

current in the circuit. 

 

8. (a) Distinguish between a primary colour and a secondary colour.  

(b) Jessie is wearing a blue with red spots neck-tie what is the appearance of the neck-

tie in:- 

(i) Blue light? 
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(ii) Red light? 

(iii)Yellow light?

 

9. (a) Differentiate between mass and wei

(b) Explain clearly why a given objects weighs more on the earth than on the moon. 

 

10. (a) (i) Distinguish between heat and temperature 

(ii) What causes heat to flow from one point to another? 

(b) Summarize the results of leslies cube experiment.

 

11. (a) Mention the factors on which the strength of the induced electromotive force 

depend. 

 

(b)  

 

 

 

 

Figure H above shows a n

joined to a galvanometer. What would you notice in the galvanometer if

magnet on the core and took if off? 

(c) Figure M shows the same n

instead of a galvanometer. A second n

also has a four turn coil which is joine

 

(i) What would you see in the lamp? 

(ii) Briefly explain your observations in (i) above 

 

12. (a) (i) The half-life of radium 225 is 1600 years. What does this statement mean?
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The above graph show a clearly curve for a radioactive substance.

(b) Find the values of a, b, c and d in the following radioactive decay equations. 

Yellow light? 
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also has a four turn coil which is joined to a 2.0Volts ac supply. 
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(iii) What is A in equation (b) (i) above  

 

13. (a) (i) What is the essential condition under which an eng is induced in the conductor?  

(ii) What determines the magnitude of the emf induced in a length of conductor 

moving in a magnetic field?  

(iii) In what two ways may rate of change of magnetic flux linking a conductor be 

increased? 

(iv) Summarize answers for part (i) – (iii) above in one law and state the law. 

(b) A transformer has 800 turn in the primary minding and 40 turns in the secondary 

minding. The alternating emf connected to the primary winding is 240V and the 

current flowing is 0.2A. Find the:-  

(i) Secondary emf  

(ii) Current flowing in the secondary winding if there are no power losses.  

 

14. (a) Distinguish between “the specific heat capacity” and “heat capacity” 

(b) 500g of water at 100°C are added to a thick copper calorimeter at 15°C. The mass 

of the colorimeter is 1kg. 

(i) What is the final temperature of the water and the colorimeter? 

(ii) What are the heat capacities of the water and the calorimeter?  

Given: Specific heat capacity copper = 400J/kgk  

 Specific heat capacity of water 4200J/kgk  

 

15. (a) Define work energy and power. 

(b) A car of mass 300kg is driven from rest wit uniform acceleration and reaches a 

speed of 10m/s in 30 second. Find the:-  

(i) Useful force, in Newton’s, exerted by the engine  

(ii) Power in kilowatts, developed at that speed (10 m/s) 

 

16. (a) Define momentum and state the principle of conservation of momentum.  

(b) A projectile of mass 400gh moving at 600m/s hits a movable target of mass 20kg 
which is at rest. The projectile and the target move on together after the impact. 
Find:- 

(i) The momentum of the projectile  
(ii) The combined velocity just after the impact  

 
17. (a) Sketch a graph to show the variation of density with temperature for a given mass 

of water heated from - 5°C to + 5°C. 
(b) What is the biological significance of this variation?  
 



K1 
2V 

K2 

18. (a) If � �� + � �� 		and	M =
�

�
, show that M = � �� − 1 where f – focal length of the 

lens  
U – Object distance from the lens  

N – Image distance from the lens  

M – Magnification  

 

(b) A converging lens of focal length 15cm produces a real image four times larger 

than the object. How far, from the lens, is the object?  
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Use the above diagram to calculate the current when  

(a) Switch K1 is closed while K2 is open  

(b) Both switch K1 and K2 are closed.  

(c) Switch K1 is open while K2 is closed.  

 

20. (a) Define  

(i) Altimeter (ii) Barograph  

(b) With the aid of a diagram, explain briefly how a bicycle pump works.  

21. (a) Briefly explain why a bat can fly in the dark without hitting objects? 

(b) A hunter hoots a rifle and 6 seconds later he hears a sound echoed from a diff. 

how far away is the cliff. 

(Velocity of sound = 330m/s)  

 

22. (a) What do you understand by the term photoelectrons? 

(b) With the aid of a clearly labeled diagram, describe a simple demonstration of the 

photoelectric effect. 

(c) Distinguish between a star and a planet  

(d) Define: (i) Humidity (ii) Dew point (iii) Hygrometer  

 

23. (a) State ohm’s law  

(b) Two cells each having emf of 2.5V and internal resistance of 2.0Ω are connected 

in: (i) series (ii) parallel  

 

5Ω 3Ω 



Find the current in each case, when the cells are connected to a 5Ω resistor. 

 

(c) If a cell supplies a current of 0.6A through a 2Ω coil and a current of 0.2A through 

a 7Ω coil calculate the eaf and internal resistance of the cell.  

 

24. (a) Explain why burns are produced by steam at 100°C are more severe than those 

proceed by hot water at 100°C. 

(b) State four ways in which evaporation differs from boiling. 

(c) In an experiment to determine the total heat of variation of water, steam was 

bubbled into a copper colorimeter weighing 50g and containing 100g of water at 

4.7°C. The final mass of the colorimeter and contents was 15g. Calculate the latent 

heat of vaporization in joules/g. 

 

(Specific heat capacity of copper = 0.4J/gk and specific heat capacity of water = 

4.19J/gk). 

 

25. (a) A radioactive nucleus is denoted by the symbol �.��
���  Write down the composition 

of the nucleus at the end of each of the following stages of disintegration. 

(i) The emission of an alpha particle  

(ii) The further emission of a beta particle  

(iii) The emission of some gamma rays.  

(b) The court rate recorded by a Geiger – multer tube and counter close to an alpha-

particle source is 400 per minute after allowing for the back ground count. If the half 

life of the source is 4 days? 

(i) What will be the count rate 12 days later?  

(ii) Why should the rate be determined over periods of several minutes rather than 

over seconds?  

 

26. (a) Draw a simple pulley machine whose velocity ratio is 3  

(b) If the efficiency of this machine is 80% what load can be raised by an effort of 

200N?  

 

27. (a) What is hinting friction?  

(b) A loaded trailer weighing 25 tons is being towel at constant speed across a level 

road way whose coefficient of dynamic friction is 0.25. Determine the frictional force 

in the trailer. 

 

28. Explain how you would show in the laboratory that water is a bad conductor of heat. 

29. Is it possible for a balloon of whire 200cm3 filled with hydrogen of density 

0.09kg/m3 to float in air, if the mass of its canvas is 100kg, that of the pilot is 70kg 

and if it carries an extra load of 1500kg? Explain your answer. 

30. (a) What is electromagnetic radiation?  



(b) Why are refrigerators painted white?  

(c) Name two domestic utensils or appliances which are painted black and explain 

why they are painted so? 

 

31. Classify the following as “ real” or “virtual” images  

(i) The image formed in a convex mirror  

(ii) The image formed in a plane mirror  

(iii) The image formed in a concave mirror when the object is positioned between 

the focal point and the pole point.  

(iv) The image formed in a concave mirror when the object is positioned outside 

the focal length. 

 

32. (a) State the factors which determine the resistance of a conductor.  

(b) Find the length of midrome wire of diameter 0.56mm which will provide a 

resistance of 100Ω given that its resistivity is 10-6Ωm. 

 

33. (a) Write down two ways in which d.c power produces similar effect as ac power.  

(b) Write one process which can be performed by dc power not ac power.  

(c) Write down two main advantages of usage of ac power over dc power for 

domestic and industrial purposes.  

 

34. (a) Define focal point and pole point of a converging lens  

(b) Draw ray diagrams showing how a converging lens produces.  

(i) A real inverted image larger than the object  

(ii) A victual image larger than the object  

 (c ) An object is placed 20cm from a converging lens of focal length 8.0cm, by a 

drawing find the distance of the image from the lens. What is the magnification. 

35. (a) Define the terms isotopes and isobars  

(b) Uranium �,decays	to	polonium	 P��
��� 			by	∝			�

���    emission ( each stage) via 

�ℎ,								 R��
��� 			and						 R��

��� 		�
���      following this process, P	decays	to	 R��

�
���

���      by 

B emission only. Write balanced equation of the stage by stage decay process from  

U	to P���
�
																													��

���     and hence determine the values of X, Y, z and q. 

 

(c) Name the isotopes and isobars obtained in the decay process shown above.  

 

36. (a) Under what conditions are eddy currents formed?  

(b) State two advantages and two disadvantages of eddy currents.  

(c) What practical steps are taken in order to minimize eddy currents in the core of a 

transformer?  

(d) Is it possible to construct a transformer with 100% efficiency? Why?  

 

37. (a) Explain the meaning of each of the terms mass, inertia and impulse.  



(b) A bullet of mass 250g is fired from a gun of mass 5kg, exerting a force of 30N 

against the gunman which persisted for 2 seconds. Find the velocities of the bullet 

and recoil of the gun.  

 

38. (a) Describe a simple experiment to demonstrate that water and petrol have different 

expansibilities.  

(b) The volumes of a liquid at 15°C and 65°C are 6 x 10-5m3 and 6.1 x 10-5m3 

respectively. Find the apparent volume expansively of the liquid.   

 

39. (a) Explain how radioactivity differs from any type of chemical reaction.  

(b) Write in summary form, two properties of each of ∝,�	and	Ɣ	radiation.               

 

40. (a) Identify any two different form of energy and name the device which can covert 

each from of energy to the other. 

(b) Pangani falls are 45m high. Determine the potential energy of 20 litres of water at 

the top relative to the bottom. What is the kinetic energy of water indicates just before 

reaching the bottom and explain what happens to the energy after the water reaches 

the bottom?         

 

41. (a) How is the amount of light energy reaching the film of a camera controlled?  

(b) A camera has a lens of focal length 4cm. it is used.  

 (i)  First to taking a photography of an object a long distance away and them.  

(ii) For taking a photograph of an object 2.0m away from the camera. 

 

Through what distance must the lens be moved and in what direction, in order to take 

the photograph in (ii)? 

 

42. (a) Identify three characteristics of sound which distinguish one note from another. 

Hence state the physical factors which correspondingly define the mentioned 

characteristics. 

 

(b) A resonance tube whose one end is closed and the other open, resonates to a note 

of frequency 560Hz when the length of the air column is 15cm. determine the 

wavelength of this sound in air. What is the shortest length of the air column which 

resonates in similar conditions to a note of frequency 1000Hz?    

 

43. (a) Draw a labeled diagram of a simple d.c motor  

(b) Explain why the coil will rotate when the current flows in it and why it will turn in 

a specific direction. 

 

(c) Why does such a motor occasionally not start to rotate when the current is 

switched on but will give continuous rotation after a slight push?  

 



44. (a) State one way in which cathode rays differs from electromagnetic waves and 

describe in experiment which illustrates this difference. 

(b) Draw a labeled diagram of a longitudinal section view of the cathode ray 

oscilloscope tube showing its main features.  

 

45. (a) State Pascal’s principle of transmission of pressure  

(b) A piston of small cross section area of 30.0cm2 is used in hydraulic press to exert 

a force of 300N on the enclosed liquid. A connecting pipe leads to a large piston of 

cross section area 600.0cm2 find. 

(i) The force sustained by the larger piston 

(ii) The force applied on the small piston to support 2.0 tonner on the larger 

piston.  

(iii)The mechanical advantages (MA) of the piston of the press. 

 

46. (a) (i) Define refractive index of a material  

(ii) Explain how the refractive index is related to the velocities in two different 

adjacent media when refraction of light occurs between them. Hence deduce the 

relation between refractive index and the wavelengths in the two media.  

 

(b) If the speed of light in air is 3.0x108 m/s and the wavelength	� of yellow light in 

air is 5.89 x 10-7m calculate:-  

(i) The speed, Cs of yellow light in sulphur of refractive index 1.96. 

(ii) The wavelength, �� of yellow light in sulphur of refractive index 1.96. 

(c) What causes light to refract when it passes through two adjacent media of 

different densities? 

47. (a) What is meant by magnetic materials? Give two examples.  

(b) State the law of magnets  

(c) Explain with an illustration how one can locate the position of a north – pole of a 

bar magnet. 

(d) Explain with an illustration how to magnetic a steel bar using electric current. 

 

48. (a) (i) Give an account, with a diagram of the structure of a step-down transformer.  

(ii) Why is the iron core made of laminations instead of being in one solid piece?  

(b) A transformer is used on the 240V are supply to deliver 8A at 90 volts to a heating 

coil. Calculate:- 

(i) The current in the primary winding  

(ii) The power in the secondary winding  

(c) If the primary current is used to light 25 12V, 24W ray lamps what is the efficiency of 

the transformer? 

****************END************** 




