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INSTRUCTIONS 

- Answer all questions  

- Show your solutions clearly and avoid dirtiness  

 

1. (a) Explain the folloing  

(i) When you run comb through dryhair it attracts bits of paper. Why? What do you 

expect if the hair wet. 

(ii) Vehicles carrying inflammable materials usually have long chains that hang down 

and drag on the ground. Why?  

(b) Explain the mode of action of the lightning conductor. Illustrate your answer with a 

diagram. 

2. (a) Explain how can you charge a conduction by  

(i) Contact method  

(ii) Induction method  

(iii) Friction method 

(b) Calculate the equivalent capacitance in the figure below. For a 300V supply, 

determine the charge stored across each capacitor. 
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(c) Define electric field and electric field lines. 

3. (a) Two resistors of resistances R1 and R2 are connected in series. Show that their 

effective resistance RT is given by: 

R� =
����

�����
  

 

(b) (i) State ohm’s is law  

(ii) Give two limitations of ohm’s law 

(iii) A battery of emf 6V is connected to resistors of 100Ω and 50Ω in series. Calculate 

the current flowing in the circuit. 

 

4. (a) Define the follow  

(i) Ohm’s law  

(ii) Current electricity  

(iii) Resistance  

(b) Consider the circuit below  

 

 

 

 

 

 

(i) Calculate the equivalent resistance  

(ii) Calculate the current flowing through 6Ω resistor. 

(c) In the circuit below the total resistance between x and y is 2Ω. Calculate the unknown 

resistance R.   
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5. (a) Distinguish the following  

(i) Magnetic field and magnetic materials  

(ii) Magnet and magnetism  

(iii) Magnetic keeper and magnetic shielding  

(b) (i) What is the basic difference between electric and magnetic lines of force. 

(ii) Repulsion is the sure test of magnetism. Explain. 

(iii) Discuss the four important properties of a magnet. 

6. (i) What are the essential features of a capacitor? What role does capacitor play when 

used in? 

(ii) dc circuit  

(iii) ac circuit  

 

(b) What happens when a wire is connected to a charged capacitor?  

(c) Discuss the charge distribution on  

(i) The surface of a solid conductor of irregular shape  

(ii) A hallow conductor  

(iii)A lightning conductor as clouds pass over spikes  

 

7. (a) Define energy, work and power and state the SI-unit of each. 

(b) An apple of mass 0.3kg falls to the ground from a height of 21.9m. If the acceleration 

due to gravity is 10m/s2.  

(i) Mention all energy changes takes place in this process  

(ii) Find the energy it possesses before falling  

(iii)Find the energy possessed by the apple when it just reaches the ground. 

(iv) Comment on the answer in (ii) and (iii) above. 

 

8. (a) A spring balance reads 12N when a metal block is suspended from it in air and reads 

10N when totally immersed in water. Find the volume of the metal block. 

(b) A glass stopper weighs 37.5g in air, 22.5g in water and 24.0g in lubricating oil find 

the: 

(i) Relative density of lubricating oil  

(ii) Relative density of the glass  

 (c) State the principle you applied in your calculations in (b) above  

9. (a) Identify any two different forms of energy and name the device which can convert 

each form of energy to the other. 

(b) Pangani falls are 45m high. Determine the potential energy of 200 litrs of water at the 

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



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

bottom? 

 

10. (a) What is meant by  

(i) The angle of declination? 

(ii) The angle of dip? 

(iii) A magnetic pole? 

(b) How can you test the polarity of a magnet? Explain briefly why attraction is not sure 

test of polarity. 

(c) (i) What is the difference between magnetic field and electric field? 

(ii) How are neutral points obtained in an detric field and in magnetic field? 

11. (a) A pendulum bob of mass 50g is pulled aside to a vertical height of 20cm from the 

horizontal and then released. Find: 

(i) The maximum PE of the bob  

(ii) The minimum speed of the bob  

(b) (i) Suppose the length of the thread of the pendulum in discussion was 1.0m, what its 

periodic time of oscillation be?  

(ii) State the principle applied by the pendulum experiment. 

12. (a) State  

(i) The law of flotation  

(ii) The archimedes’ principle  

(b) A piece of cork of density 250kg/m3 has mass of 0.02kg. What fraction of the cork is 

immersed in water when it floats in water?  

(c) (i) A ship of mass 1200 tones floats in sea water. What volume of sea water does it 

displace? 

(ii) If the same ship in (c) (i) above enters fresh water, what mass of a cargo must be 

unloaded so that the same volume of fresh water is displaced as before? 

13. (a) Explain the effect observed when kerosene is mixed with water in a beaker. Give a 

reason to support your answer. 

(b) A liquid mixture of water and alcohol has a density of 900kg/m3. Find the mass of 

alcohol in one litre of the mixture. 

 

14.  (a) Mass and weight of an object were determined while on earth and then when on the 

moon suggest reasons(s) for variation shown by one of the two quantities. 



(b) An object was totally immersed in water. 

(i) Identify two different opposing forces acting on the object. 

(ii) Write the equation which shows how the forces can be used to find the relative 

density of the object.  

 

15. (a) (i) Define relative density  

(ii) In an experiment using Hare’s apparatus the lengths of methanol and water columns 

were found to be 16cm and 12.8cm respectively. Find the relative density of methanol. If 

the length of methanol column was altered to 21.50cm, what would be the new height of 

the water column?  

 

(b) A piece of cork with volume 100cm3 is floating on water. If the density of cork is 

0.25g/cm3. 

(i) Calculate the volume of cork immersed in water. 

(ii) What force is needed to immerse the cork completely (Assume mass of 1 g has 

weight of 0.01N). 

 

16. (a) Ice has a density of about 0.9g/cm3. What fraction of the volume of an iceberg is 

submerged in water? 

(b) It is easier to lift a bucket full of water immersed in water than in air. Explain. 

 

17. A diver working at the bottom of fresh water rake 30m deep releases a stream of air 

bubbles, each of volume 0.00005m3. Assuming the temperature of water to be uniform 

and that the atmospheric pressure at the surface is 101,000 Pa. 

(a) Find the volume of each bubble when it just reaches the surface. 

(b) Why does the bubble grow as it ascends up the lake? 

 

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

(b) A piston of small cross-sectional area of 30.0cm3 is used in hydraulic press to exert a 

force of 300.0N on the enclosed liquid. A connecting pipe leads to a large piston of cross-

sectional area 600.0cm3. Find: 

(i) The force sustained by the larger piston  

(ii) The force applied on smaller piston to support 2 tones on the larger piston. 

(iii)The M.A of the piston of the press.  

 

19. (a) (i) Define pressure  

(ii) Mention two phenomena which show that air exert pressure. 

 

(b) Explain  

(i) How the chain and ball flushing tank works’  



(ii) What will happen to the tank when the atmospheric pressure decreases? 

(c) A tube has flat rectangular and which measures 0.4m by 0.2m. Calculate the thrust 

exerted on this end by the atmosphere. If the atmospheric pressure is 1.01 x 105N/m2. 

 

20. (a) It is easier to cut meat using sharp knife than blunt knife why? 

(b) With the aid of a labeled diagram, describe the working of the hydraulic brake. 

 

21. (a) Define uniform acceleration  

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

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

 

22. A car initially travelling at 10m/s accelerates uniformly for 10 seconds to a velocity of 

25m/s, it then maintains a steady speed for 5 seconds before decelerating uniformly to 

rest in 4 seconds.  

(a) Draw the velocity time graph for this motion. 

(b) Find acceleration decoration and total distance travelled by the car. 

(c) Find the kinetic energy lost during braking if the mass of the car and its content is 

1200kg. 

 

23. (a) Describe how you can determine the relative density of kerosene in the physics 

laboratory. 

(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.  

 

24. (a) Using Newton’s second law of motion, state two quantities which vary with net force 

applied on a body. 

(b) Write an equation obtained by combining the force and the two quantities you 

mentioned. 

(c) Equate the proportionality if your equation is used to define the unit of force, Newton 

while taking a unit of each variable in your equation. 

(d) A certain force gives a mass m, an acceleration of 12m/s2. What acceleration will the 

square force give the two masses when they are joined together? 

 

25. (a) Calculate the constant force required to bring an object of mass 2.0kg moving with a 

velocity of 4.0m/s to rest in: 

(i) 0.1sec (ii) 20 sec 

(b) Gas is expelled vertically downwards from a rocket pipe at a rate of 1000kg/s on 

ignition. If the velocity of the exhaust gas is 300m/s find the approximate weight of the 

rocket which can just be raised on ignition. 



26. (a) How can a metre rule be balanced on a knife edge?  

(b) Two spheres of mass 3kg and 2kg are joined by a light rod so that their centres are 

0.45cm apart. Locate the centre of gravity of the system. 

(c) Explain how you can locate the position of centre of gravity of irregular body like 

stone. 

 

27. (a) Define velocity ratio and mechanical advantage. 

(b) A screw jack has a pitch of 1.0mm and is worked by arm of length 70mm. If its 

efficiency is 40% what load can be raised by an effort of 40N? 

 

28. (a) Explain how the hydraulic press works and hence derive the formula for its 

mechanical advantage (M.A) 

(b) A wheel and axle of efficiency 75% is used to lift a load of 3600N. If the radius of the 

wheel is 64cm and that of the axle is 4cm calculate the V.R, M.A and effort required to 

overcome the load. 

 

29. (a) (i) Give four reasons as to why a machine can simplify work? 

(ii) What is the moment of a force at a point state its SI-unit.  

(b) State the conditions for a body to be in equilibrium when subjected to a number of 

parallel forces. 

(c) A uniform wooden bar AB of length 120cm weighing 1.2N rests on two sharp edged 

supports C and D placed 10CM from its either ends A 0.2N hands from a loop of a string 

30cm from A and a 0.9N load hangs at 40cm from B. Find the  

(i) Reaction at C (ii) reaction at D.  

30. (a) (i) Explain why racing cars should have wide wheel tracks. 

(ii) State conditions for stable, unstable and neutral equilibrium and give one example of 

each condition. 

 

(b) (i) Why should a mechanic choose a long spanner to undo a tight nut?  

(ii) A uniform half-metre rule is pivoted at its 30cm mark. A mass of 50g hung at the 

40cm mark keeps the rule horizontal. Determine the mass of the half-metrerule. 

 

31. (a) State  

(i) The principle of moments  

(ii) Pascal’s principle of pressure transmission  

(iii) Two devices which apply Pascal’s principle  



(b) A hydraulic press has a large circular piston of radius 0.8M and a circuitor plunger of 
radius 0.1m. A force of 200N is exerted by a plunger. 

(i) Find the force exerted on the piston. State one reason why the weight of the load just 
raised by the piston is much less than the force exerted on the piston. 

(ii) If the plunger is moved through a distance of 0.64m is exerting its force, through what 
distance is the piston raised?  

(c) A 2.0N weight placed on a 10cm mark of a metre rule just balances an object hanging 
from the 60cm mark. Calculate the weight of the object.  

32. (a) Draw a simple pulley system whose velocity ratio is 5.  
(b) If the efficiency of this machine is 80% what load can be raised by an effort of 200N? 
 

33. (a) Define  
(i) Altimeter  
(ii) Barograph  

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

34. (a) Draw a ray diagram to show the direction of the 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 a small pin placed on the axis at right angles to it at 15cm from 
the pole. 
 

35. (a) Explain why  
(i) A convex mirror is used as a driving mirror  
(ii) A concave mirror is used a shaving mirror. 

(b) A converging lens has a focal length 20.0cm and an object is placed 30cm from the 
lens. Calculate the image position and its magnification. 

(c) Illustrate how you would use a right 45° prism to change direction of the ray by: 

(i) 90° (ii) 180° 
 

36. (a) Briefly explain the meaning of the following  

(i) Deviation  

(ii) Dispersion  

(iii) Pure spectrum  

(b) Draw a ray diagram to illustrate how pure spectrum of white light can be projected on 

a screen using two lenses and a prism. 

(c) How does the colour of a body vary with the colour of light in which hit is viewed?  

37. (a) (i) Distinguish between umbra and penumbra. 



(ii) List down the component colours of white light. 

 

(b) Illustrate how rain bow colours can be obtained from white light using a glass prism. 

 

38. (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 in the two medium.  

(b) If the speed of light in air is 3.0 x 108m/s, calculate the speed of yellow light in sulphur of 

refractive index 1.96.  

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

densities? 

39. (a) What is meant by principal focus of a converging lens?  

(b) What happens to the image of an object placed between the principal focus and the 

converging lens? Illustrate your answer by using a ray diagram. 

(c) An object 4cm high is placed 20cm from a converging lens of cal length 8cm. 

Determine. 

(i) The distance of the image from the lens. 

(ii) The magnification  

(iii) The height of the image formed  

 

40. (a) (i) Name, draw and mention one use of the three types of diverging lenses. 

(ii) What are the characteristics of the image formed by the diverging lens?  
 
(b) Where should an object be placed such that its image as formed by a converging lens 
will be: 

(i) At infinity  
(ii) Of the same size  
(iii)Erect  

(c) A nail 6.0cm long is placed 15cm a why from a convex les of focal length 10.0cm. The nail is 
stuck perpendicular to the optical axis of the lens. Determine the position and height of the nail.  

41. (a) (i) Explain real image and virtual image  
(ii) Give two differences between images formed in plane mirrors and in convex mirror. 
 
(b) Draw a sketch diagram to show position of the object and image concave mirror such 
that the image is virtual. 
 
(c) An object is placed 20cm from a concave mirror of unknown focal length. A real 
image is formed whose height is twice the heights of the object. Calculate the position of 
the image and focal length of the mirror.  
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42. (a) Explain how you can determine focal length of a concave mirror in physics 

laboratory. 

(b) Explain the following  

(i) Condition giving rise to critical angle and total internal reflection  

(ii) The occurrence of mirage is sunny day. 

(iii)Why does an object appear colored when light falls onto it?  

(c) (i) What is meant by the term complimentary colours?  

(ii) Explain why the result of mixing blue and yellow paints in very different from that of mixing 

blue and yellow lights. 

(iii) A pin at the bottom of the vessel 16cm deep. When the vessel is filled with water the pin 

appears to rise when viewed from above. By what depth does the pin appear if the refractive 

index of water is 4/3.  

43. (a) (i) Distinguish between spectrum and dispersion of light. 

(ii) Draw a diagram to show an angle of deviation when a ray of light passes through an 

equilateral glass prism. 

 

(b) (i) How does the additive theory of light differ from the subtractive?  

(ii) What are primary colours and complementary colours in subtractive theory of colour?  

 

44. (a) State  

(i) Parallelogram law of forces  

(ii) Laws of friction  

(iii) Triangular law of forces.  

(b) A 50 g mass is placed on a straight track sloping at an angle of 45° to the horizontal 

as shown in the figure below. Calculate. 

(i) The acceleration of the load as it slide down the slope. 

(ii) The distance covered (moved) from rest in 0.2 seconds.  
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45. (a) The metal sphere in the figure below weighing 60N is suspended from a by a thin 

string. What horizontal force must be applied to the weight to keep the string at an angle 

of 38° to the vertical? 

 

 

 

 

 

 

  

 

What is the tension (T) in the string? 

46. (a) Explain why most vehicles have their engines directly over the drive wheels. 

(b) Explain four methods of reducing friction. 

(c) Give five advantages and five disadvantages of friction. 

 

47. (a) The coefficient of kinetic friction between the tyres of a car and the road is 0.7. The 

car brakes are applied and it travels a distance of 120m before stopping. What was the 

car’s velocity just before the brakes were applied? 

 

(b) Two forces 5N and 12N are acting on a body. Using the graphical method, find the 

resultant force of the two forces when the angle between them is:  

 

(i) 30°  (ii) 45°  (iii) 120° 

 




