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INSTRUCTIONS 

- Attempt all questions  

- Show clearly all your working systematically  

- The following constants may be used  

(i) Density of water = 1g/cm3 or 1000kg/m3  

(ii) Acceleration due to gravity (g) = 10N/kg or 10m/s2 

 

1. (a) Draw a clear and labeled diagram of a hydrometer  

(b) Distinguish between micrometer screw gauge and vernier cellipers  

(c) An empty density bottle weighs 22g, when full of oil weighs 27.2g an when full of 

water weighs 30g. Find the relative density of the oil.  

 

2. (a) Give the meaning of the following terms  

(i) Upthrust  

(ii) Apparent weight  

(b) State Archimedes principle  

(c) A body weighs 18N when in air and 10N when immersed in water. Find the 

density of the body. 

3. (a) Distinguish between sinking and floating  

(b) Give the name of apparatus / device used to measure  

(i) Depth of a liquid in a measuring cylinder  

(ii) Volume of 215 placed liquid.  

(c) A piece of wood displaces 200cm3 of water when immersed and weighs 0.32N in 

water. Determine 

(i) The weight of the wood  

(ii) The relative density of the wood  

4. (a) State the law of flotation  



(b) Briefly explain why a small coin sinks in water while a large ship made of steel 

floats. 

(c) A ship of mass 1200 tones floats in sea water of density 1030kg/m3 

(i) What volume of sea water does it displace? 

(ii) If the same ship enters fresh water of density 1000kg/m3, what mass of cargo 

must be unloaded so that the same volume of fresh water is displaced as 

before? 

 

5. (a) What are the necessary conditions for an object to float in water? 

(b) State three applications of the law of flotation. 

(c) A cube of wood of volume 0.2cm3 and density of 600kg/m3 is placed in a liquid of 

density 800kg/m3. 

(i) What fraction of the volume of wood would be immersed in the liquid? 

(ii) What force must be applied to the cube so that the top surface of the cube is 

on the same level of the liquid? 

 

6. (a) Distinguish between pressure and atmospheric pressure  

(b) Briefly explain why tractors have large and wide tyres?  

(c) The base of a rectangular vessel measures 10cm x 18cm. Water is filled in to a 

depth of 4cm. What is the pressure on the base of the vessel? 

 

7. (a) With an aid of a diagram, state Pascal’s principle of pressure in fluids  

(b) Briefly explain each of the following  

(i) Tap corps are always placed at the bottom of a water tank? 

(ii) A thin wire penetrates on the skin than a thick thread?  

(c) State two (2) factors on which pressure exerted by a liquid depends.  

8. (a) Give the meaning of the following  

(i) Altimeter  

(ii) Siphon  

(b) Briefly explain why people climbing mountain experience a prodem of nose 

bleeding?  

(c) A tank with base area of 4m2 is connected at the bottom to a vertical tube of cross 

section area 0.01m2 by a horizontal tube. A liquid of density 1000kg/m3 is poured into 

the tank until the depth of liquid in the tank is 0.5m. Calculate the pressure due to the 

liquid on the base of the tank.  

9. (a) State three (3) advantages of aneroid barometer over fortin barometer. 

(b) Briefly explain the variation of pressure with: 

(i) Cross section area  

(ii) Altitude  



(c) What force should be applied by a doctor on the patient’s skin using a syringe 

needle of cross section area of 0.002m2 which exerts a pressure of 400 Pascal’s?  

10. (a) Give the meaning of the following  

(i) Newton (ii) Joule  

(b) Briefly explain how energy is said to be expended. 

(c) A ball of mass 0.5kg is dropped from a height of 10m and on impact, with the 

ground, it loses 30J of energy. Calculate the height it reaches on the rebound?   

11. (a) What is a simple pendulum? 

(b) Briefly describe the energy changes when a bob of simple pendulum swings from 

one side to another. 

(c) Give any three (3) applications of the principle of conservation of energy in daily 

life. 

 

12. (a) State the principle of conservation of energy  

(b) Briefly explain the energy transformation in the following: 

(i) A moving vehicle  

(ii) Explosion of a bomb  

(c) A stone of mass 500g is thrown vertically upwards with a velocity of 15m/s. Find  

(i) The kinetic energy of the stone on stinking the ground  

(ii) The potential energy at the greatest height  

 

13. (a) With an aid of a diagram briefly explain how light travels in straight line.  

(b) Distinguish between virtual image and real image  

(c) Show how the angle of incidence (i) is related with angle of reflection (r). 

 

14. (a) What do you understand by Brownian motion  

(b) State three applications of Osmosis in real life situation. 

(c) A small steel ball which is falling in oil soon reaches its terminal velocity. What is 

meant by the phrase terminal velocity? 

(d) Why is it that a needle may float on clean water but sinks when some detergents is 

added to the water?  

 

15. (a) State Hooke’s law  

(b) What is the limitation of Hooke’s law?  

(c) A light spiral helical spring which obeys Hooke’s law has unstretched length of 

220mm. It is attached at its upper and to a fixed support and when a piece of metal of 

mass 2kg is hung from the lower end the spring extends to a length of 274mm. Find 

the force needed to produce an extension of 10mm. 

 

 



2Ω 

16. (a) Distinguish between electric field and magnetic field. 

(b) State and explain what happens when the following are placed in turn near the 

plate of a positively changed electroscope.  

 

(i) A polythene rod rubbed with cloth. 

(ii) A cellulose acetate rod rubbed with cloth.  

(c) Briefly explain why the radar of lighting is always zig-zag? 

17. (a) Distinguish between capacitance and coulomb. 

(b) Explain the factors which determine the capacitance of a capacitor.  

(c) What is the capacitance of a capacitor when a 1.4N cell is used to charge for 2 

minutes due to current of 0.5A flowing? 

 

18. (a) What is a rheostat? 

(b) Briefly explain three (3) factors which may affect resistance of a conductor.  

(c) Show that the resultant resistance of two resistors P and Q of the pame magnitude 

is given by R = ½ Q when in parallel arrangement. 

 

19. (a) State Ohm’s law and give two (2) limitations of the law  

(b) What and how must a resistor to a resistor of 30Ω so as to give a combined 

resistance of (i) 40Ω (ii) 5Ω?  

(c) Briefly explain the principle of connecting a voltmeter, an ammeter and a 

conductor wire in a circuit. 

 

20. Study the figure below carefully  

     Battery  

 

 

 

 

 

 

From the circuit above  

(a) Find the reading of the ammeter A when the switch K is. 

(i) Open (ii) closed  

(b) Find the p.d across two 2 ohm resistors when the switch is closed.  

 

21. (a) Distinguish the term moment of a force and the phrase torque. 

(b) Give three applications of unstable equilibrium in daily life.  
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(c) State the requirements of an object to be in equilibrium. 

(d) Briefly explain how you would locate the centre of gravity of an irregular card 

board.  

 

22. (a) Give two possible types of motion when a force is applied on an object.  

(b) Briefly explain how each of the three characteristics of forces.  

(i) Magnitude (ii) Direction (iii) point of application play a role in determining an 

object sate of equilibrium. 

(c) A uniform rod of mass 120g and length of 130cm is suspended by a wire from a 

point 80cm from the rod’s left end.  

(i) What mass must be hung from the right end of the rod for it to be in 

equilibrium? 

(ii) What will be the tension in the wire? 

 

23. (a) Distinguish between a lever and a pulley. 

(b) Draw a pulley system with velocity ratio of four. 

(c) A driving gear wheel having 25 teeth engages with a second wheel with 100 teeth. 

A third wheel with 3 teeth on the same shaft as the second engages with a fourth 

having 60 teeth. Find. 

(i) The total velocity ratio  

(ii) The mechanical advantage of the gear system if the efficiency is 85 percent. 

 

24. (a) Give the meaning of the term efficiency as applied in simple mechanic. 

(b) Write the velocity ratio of the following: 

(i) Second class levers  

(ii) Inclined plane 

(iii)The screw  

(c) A man uses a rope to haul a packing case of weight 750N up an inclined wooden plank of 

effective length 4.5m and on the a plat form 1.5m high. The frictional force between case 

and plank is 200N. Find: 

(i) The value of the effort  

(ii) The velocity ratio  

(iii) The mechanical advantage 

 

25. (a) Give the meaning of the following terms  

(i) Instantaneous velocity  

(ii) Uniform velocity  

(b) Write three equations for a body falling under gravity an arrow of mass 100g is 

shot into a block of wood of mass 400g lying at rest on the smooth surface of an ice 

rink. If at the moment of impact the arrow is travelling horizontally at 15m/s. What is 

the velocity of the two objects after impact? 

26.  (a) State Newton’s second law of motion hence defines the term linear momentum. 

(b) Give three applications of Newton’s third law of motion. 



(c) A train 90m long stops in a station with its front buffers in line with a lamp-post 

on the plat from. Later, it starts off with an average acceleration of 0.45m/s2. What 

will be its speed in km/hr when the tail buffers pass the lam-post? 

 

27. (a) Distinguish between inertial and impulse of force. 

(b) Show that the acceleration due to gravity of a certain place can be determined 

from simple pendulum is given by g = 
����

��
  

(c) If is required to cause a body of mass 500g to accelerate uniformly from rest 

across a smooth horizontal surface so that it will cover a distance of 20m in 4 

seconds. Determine. 

(i) The acceleration which must be imparted into the body  

(ii) The magnitude of the minimum force required to produce this acceleration. 

 

28. (a) State three characteristics of elastic collision  

(b) Sketch a velocity time gravity for accelerating from rest and then decelerates 

uniformly to a stop. 

(c) A breakdown truck two line a car of mass 1000kg along a level road and 

accelerates at 0.5m/s2. 

(i) What is the tension in the towline? 

(ii) If the towline breaks when the car reaches a speed of 36km/hr, how far will 

the car travel before coming to rest if a breaking force of 5000N is applied? 

 

29. (a) Explain the meaning of the following  

(i) Fundamental interval of temperature scale  

(ii) Hypsometer  

(b) Briefly explain why alcohols in glass thermometers are commonly used in Artic 

regions. 

(c) Calculate the temperature of 50°C registered by a thermometer which has an ice 

point of O°C and steam point of 80°C. 

30. (a) A thermometer is directly dipped into a beaker containing boiling water. 

(i) What does the thermometer measure? 

(ii) What is the liquid in the thermometer? 

(iii) What liquid would be used to measure a temperature of about 80°C. 

(b) The ice and steam points on an un-graduated thermometer are found to be 192mm 

apart. What temperature is recorded in °C when the length of mercury thread is 

67.2mm above the ice point mark? 

 

31. (a) What is meant by 

(i) The resultant  

(ii) The equilibrant of forces  



(b) A garden roller is pulled with a force of 200N acting at an angle of 50° with 

ground level. Find the effective force pulling the roller along the ground.  

32. (a) Give three (3) differences between scalar and vector quantities. 

(b) What is meant by vector resolution? 

(c) An air craft has a velocity of 90m/s with a bearing of N20°E; there is a wind of 

30m/s blowing from the west. What is the resultant velocity of the aeroplane with 

respect to the ground? 

 

33. (a) State parallelogram law of forces 

(b) Distinguish between relative velocity and absolute velocity. 

(c) A microphone of mass 500g hangs from the end of a long wire fixed to the ceiling. 

A horizontal string attached to the microphone exerts a pull which keeps the wire at 

an angle of 20° to the vertical. Find the tensions in both the string and the wire. 

 

34. (a) State the triangle law of vectors  

(b) What is meant by a component of force in a given direction? 

(c) A 20N force acts on a vertical wall as illustrated in the diagram below. Calculate 

the magnitude of two forces which are together equivalent to the 20N force? 

 

 

 
      40° 
 

 

 

 

35. (a) Distinguish between limiting friction and kinetic friction. 

(b) Give two factors which causes the force of gravity to vary. 

(c) State two advantages of air lubrication on machines.  

 

36. (a) Give three force and then direction on their action for a body of mass (m) at rest 

on an plane making an angle � with the horizontal. 

(b) A 10kg mass rests on an Indined plane with a coefficient of static and kinetic 

friction of 0.55 and 0.25 respectively.  

(i) At what angle will the box begin to slide? 

(ii) If the incline is kept at that angle after the box begins to slide, what will eb the 

box’s acceleration?  

37. (a) State the laws of friction  

(b) Briefly explain why most of vehicles have their engines directly over the drive 

wheels?  

(c) A force required to pull a body of mass 5kg on a rough horizontal surface is 20N 

when applied at an angle of 25° with the horizontal. Determine: 



(i) The coefficient of friction  

(ii) The magnitude of reaction force (R). 

 

38. (a) Distinguish between focal length and focal point of a curved mirror.  

(b) What are the general properties of an image formed by a convex mirror? 

(c) An object 1.6cm high stands 8cm from a convex mirror. Give that the radius of 

curvature of the mirror is 1km  

(i) Find the image distance from the mirror  

(ii) The size of the image  

(iii) State the characteristics of the image formed. 

 

39. (a) State the laws of refraction of light  

(b) Distinguish between critical angle and total internal reflection. 

(c) A ray of light is incident on a triangular glass prism at an angle of incidence 52° 

such that its angle of prism is 48°. It travels through the prism and emerges at the 

other end. If the refractive index for the glass prism is 1.5 find: 

(i) The angle of refraction at the first boundary  

(ii) The emergence angle ‘e’ out of the prism  

(iii) The angle of minimum deviation (D min) of the prism. 

 

40. (a) Distinguish between dispersion of light and refraction of light  

(b) Give the complementary colours of the following: 

(i) Cyan (ii) blue  

(c) What colour would a red T-shirt with white emblem appear under? 

(i) Green light? (ii) Red light? 

 

41. (a) Draw a ray diagram to show the position and nature of the image formed by a 

convex lens when the object 2cm high is placed?  

(i) At 2f  (ii) between  f and 2f  

(b) An upright image is formed that is one fourth of the object height when an object 

is placed 26.9cm from the lens. Determine the focal length of this lens. 

42. (a) Briefly explain the mode of action of a simple microscope  

(b) Give three (3) characteristics of the image formed by a lens camera. 

(c) A magnifying glass of focal length 5cm is used to magnify an object held 4cm 

from the optical cetnre of the lens. Determine the position and magnification of the 

image formed.  

 

43. (a) Give three defects of vision of human eye and state how they can be corrected.  

(b) Give the function of each of the following parts of the human eye  

(i) Retina (ii) Iris (iii) Cornea  

(c) State four (4) similarities between human eye and lens camera.  

 

44. (a) Distinguish between linear expansivity and cubical expansivity. 



(b) Show that the new length of a solid object when heated is given that � = (1+∝ �) 

(c) An iron tyre of diameter 50cm at 15°C is to be shrunk onto a wheel of diameter 

50.35cm. To what temperature must be the tyre is heated so that it will slip over the 

wheel with a radial gap of 0.5mm? [Linear expansivity of iron = 0.000012/k]. 

 

45. (a) When matter is heated, it expands and contracts when cooled. 

(i) State two changes that happens to the particles of a liquid when the liquid is 

heated. 

(ii) State and explain one practical use of expansion of a liquid. 

(b) State Charles law and write its expression. 

(c) When tasted in a cool garage at 12°C a motor tyre is found to have a pressure of 

190k Pa. What would you expect the pressure to become after the tyre has been 

allowed to stand in the sun so that the temperature rises to 32°C? If the atmospheric 

pressure is 100kPa.  

 

 

 

 

 

***********End************ 

 

 

 

 

 

 




