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	Qn
	Marking Points
	Additional comments

	1. 
	(a) Uniformly accelerated motion is a type of motion in which the velocity of a body 
      increases by the same amount in equal successive time interval
(b) (i) ,     

(ii) 
       
(iii) 

(c) (i) Acceleration due to gravity is the rate of change of velocity of a body falling 
        freely in a vacuum

(ii) Experiment to determine acceleration due to gravity, g
   

· A pendulum bob is suspended from a clamp using a string
· The length, , of the string is adjusted to say  
· The bob is displaced slightly and left to oscillate freely
· The time, , taken for the bob to make twenty oscillations is measured using a stop clock and recorded. 
· The time,  for one oscillation is then calculated
·  The experiment is repeated for increasing values of , and the results entered in a suitable table including values of 
	
	
	
	

	
	
	
	



· A graph of  against  is plotted, and the slope, , of the graph calculated
· The acceleration due to gravity,, is then calculated from the expression  
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	2.
	
(a) Refractive index is the ratio of sine of the angle of incidence to the sine of the  
     angle of refraction for a ray moving from one medium to another of different 
     optical densities 
(b) (i)
          
                  
  
(ii) By snell’s law
       	
       
 
(c) (i) Experiment to determine focal length of a convex lens using an illuminated 
          object
[image: ]
· A converging lens in a holder is placed infront of an illuminated wire gauze (object) and a plane mirror
· The position of the lens is adjusted until a sharp image of the gauze in focused on the screen alongside the object
· The distance, , between the lens and the lit gauze is measured and recorded.
· This value of is the focal length of the converging lens
 
 (ii) 
	
(d) (i)  
                    
 
· When a beam of white light is incident on a transparent glass prism, the different components of white light travel at different speeds through the prism. 
· Thus on emerging out of the prism, the different colours of white light are deposited at different points on the screen, with red at one end and violet at the other end
· The different colours seen on the screen is the spectrum of white light.
(ii) 
	Human eye
	Lens camera

	· Image formed on retina
	· Image formed on light-sensitive film

	· Amount of light entering controlled by iris
	· Amount of light controlled by diaphragm

	· Has a natural (biological) lens
	· Has an artificial lens

	· Has a variable focal length
	· Has fixed focal length



	






Ray must be shown bent towards the normal in the glass as glass is more dense than water

	
3.
	
(a) Electromotive force is the work done to move one Coulomb charge from one 
      point to another in a circuit in which the cell is connected
    OR:  is the  across the terminals of a cell/battery when on open circuit
  
    Potential difference is the work done in transferring one coulomb of charge from 
    one point to another  in a circuit
(b) 

(i)  

(ii)  
  
(iii) 

(c) (i) An insulator is a material that does not allow electric charge to flow through it, 
          while a conductor is a material that allows electric charge to flow through it easily

(ii). 
· The body under test is brought near the brass cap of a neutral gold leaf 
        electroscope and the divergence of the gold leaf noted.
· If the leaf diverges, then the body has a charge. But if the leaf does not diverge 
       (remains in the same state), then the body under test does not carry any charge 
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Current thru 4Ω resistor =
            
Power
    = 
    

	4.
	
(a) (i) An echo is a reflected sound

           (ii) Experiment to determine speed of sound in air using echo method
                           
   
· Two experimenters  and  stand at a measured distance from a tall vertical wall
· Experimenter A claps two wooden blocks together and adjusts the clapping such the next clap coincides with the arrival of the echo from the previous clap
· At this point the distance travelled by the sound to and fro the wall is 
· The second experimenter  then records the time taken for  claps to be made.  Hence the time for one clap is  
· And the velocity,,of the sound can be calculated from
                                           

 (iii)    




(b) (i) Resonance is the vibration of a body at its natural frequency due to vibrations 
          from a nearby body vibrating at the same frequency

 (
(
)      
(ii)

(c) (i) A node is a point on a standing wave at which the particles of the medium have 
          a zero displacement
   (ii) In an open pipe, both even and odd numbers of harmonics are while in a closed 
         pipe only odd harmonics are produced. Hence music from an open pipe is richer 
        and pleasant to the ear as compared to music from a closed pipe

	

	5.
	
(a) Specific latent heat of vaporization is the amount of heat energy required to 
      completely change 1kg mass of a liquid into vapour at a constant temperature

(b) Determination of specific latent heat of vaporization of steam
    (
Thermometer
Steam chest
stirer
)  [image: ]
   

· Water of mass  is poured into a calorimeter of mass  and the initial temperature  recorded.
· Water is heated in a flask to its boiling point and the steam is passed into the calorimeter
· The mixture is then stirred and the maximum temperature  is also noted
· The mass of the calorimeter with its contents is measured and the mass  of condensed steam calculated
 (
+
) (
=
) (
+
) (
Heat gained by calorimeter
) (
Heat gained by water
) (
Heat lost by condensed water
) (
Heat lost by steam in condensing
)          Hence;
  		

 (
+
) (
=
) (
+
)

· Hence the specific latent heat of vaporization can be calculated from the above expression where  is the specific heat capacity of water,  is the specific heat capacity of the calorimeter

 (
+
) (
=
) (c) Using the equation above
 (
+
)   


(d) (i) A saturated vapour is a vapour which is in a state of thermodynamic 
           equilibrium with its own liquid.
   (ii) At a particular temperature, the molecules of a liquid have an average speed.
       As the temperature increases molecules moving with a greater speed escape from 
       the surface of the liquid with latent heat, leaving behind the slower molecules. 
       Thus the average speed and average kinetic energy of the molecules left behind    
      decreases. As such the temperature of the liquid drops and the liquid cools. 
	

	6.
	
(a) Like poles of a magnet repel, unlike poles attract
(b)  Magnetic field pattern due to
(i)  two straight wires carrying current in opposite directions.

[image: ]

(ii) current in a long cylindrical coil (solenoid)

[image: ]
(c)(i)
· Energy losses due to magnetic flux leakage; minimized by winding the secondary coil on top of the primary coil 
· Energy losses due to eddy currents; minimized by using laminated iron core
· Energy losses due to resistance in the windings; minimized by using thick copper wires of low resistance
· Hysteresis losses (magnetic reversals); minimized by use of soft iron core which quickly magnetizes and easily demagnetizes 
(ii) Using the transformer equation;          







(d) Full wave rectification

 (
R
A
B
)
· During the 1st half cycle of the A.C input, point A is positive relative to point B. Diodes  and  conduct, and a current flows through the load; R.
· During the 2nd half cycle of the A.C input, point B is made positive while point A is made negative. Diodes  and  conduct, hence a current flows through the load R in the same direction as in the first half cycle.
· Hence there is always a current flowing through the load; R in the same direction
[image: ]
	

	7.
	
(a) (i) Density is the mass per unit volume of a substance
     
     (ii) Determination of density of a small stone
· The stone is placed on a beam balance and its mass, , recorded.
· Using a string tied firmly around the irregular object, the irregular object (stone) is gently lowered into an over flow can containing water, with a measuring cylinder below the spout of the over flow can. 
· The volume of water displaced into the measuring cylinder is equal to the volume, of the stone.
· Hence the density of the stone can be calculated from 
               


Diagram
[image: ]

(b) (i) . The law of moments states that for a body in equilibrium under the action of 
            forces, the sum of clockwise moments about a given point must be equal to the 
            sum of anticlockwise moments about the same point.
     
      (ii) – the width (surface area of its base)
            - position of its centre of gravity from the ground ( i.e height of the body)
(c) (i)
               
 (ii) 
    
       

              
Hence the girls must sit m away from the pivot on the opposite side to the boy

(d) (i) Applications of moments
· Action of weighing scales (beam balances)
· Determination of weight of a uniform beam
· Determination of mass of a body using a uniform rod and another known mass
   (ii) As one ascends to higher heights on top of a mountain, the atmospheric pressure 
         keeps on reducing, and at one point the pressure of the blood becomes greater than 
         the  atmospheric. Hence the blood exerts a force on the blood veins causing one to 
         feel pain in the ears and nose where the veins are so thin. 
         When the blood pressure becomes so great, the veins burst and one experiences 
         a nose bleed
	

	
8.
	
(a) (i) Cathode rays are streams of fast moving electrons
(ii) - Negatively charged
     - travel in a straight line
     - can be deflected by both electric and magnetic fields
      - possess energy
  - cause fluorescence of certain substances
(b)  
 [image: ]
The low voltage supply heats the filament cathode which emits electrons by thermionic emission. 
The emitted electrons are accelerated by the high potential applied between the cathode and the copper anode.
On striking the tungsten target, about 99% of the energy of the electrons is converted in heat and 1% of the remaining energy is converted into 

(c)  Increasing the p.d between the cathode and anode increases the velocity of the emitted electrons. This increases the penetrating power of the  produced, giving rise to hard 

(d) Let  be the age of the dead tree, and  be the half life

                                                                      

   
                                                                                                                  

The tree died 28,000 years ago
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INSTRUCTIONS TO CANDIDATES
· Write your name, signature, centre and index number clearly.
· Answer any five questions.
· Any additional questions(s) answered will not be marked.
· Mathematical tables and silent non-programmable calculators may be used.
These values of physical quantities may be useful to you:
· Acceleration due to gravity, g 		        =	10 ms-2
· Density of water			        =	1000 kgm-3
· Specific heat capacity of water		         =	 4200 Jkg-1K-1
· Specific heat capacity of copper		          = 400 Jkg-1K-1	
· Speed of electromagnetic waves 		          = 3.0 x 108 ms-1
· Speed of sound in air			           = 340 ms-1

1. (a)  What is meant by uniformly accelerated motion?                                 (01 mark)
(b) A driver of a racing car moving at 20 notices that he is about to be overtaken by his competitor.  He then decides to accelerate at 4 for 6 minutes. He maintains this velocity for a further 10 minutes before his car develops a flat tyre. He then decelerates to a halt in 10 seconds. 
(i) Represent the motion of the motorist on a velocity time graph                               (04 marks)
(ii) Find the total distance travelled by the motorist before developing a flat tyre       (03 marks)
(iii) Calculate his deceleration                                                                         (01 mark)
(c) (i) Define the term acceleration due to gravity                                          (01 mark)
     (ii) Describe a simple experiment to determine the acceleration due to gravity   
           using a simple pendulum                                                                    (06 marks)

2.  (a)  Define the term refractive index                                                            (01 mark)
 (b) A ray of yellow light is incident on water - glass interface at an angle of 
      (i) Sketch a ray diagram to show the path of light between the two media         (01 mark)
      (ii) Determine the refractive index of the water if the refractive index of the 
            glass block is   and the angle of refraction is .                       (02 marks)
) (i) Describe a simple experiment to determine the focal length of a converging   
                      lens using an  illuminated object                                                        (05 marks)
     (ii) A convex lens has a focal length of 250. What is the power of this lens?    ( marks)
(d) (i) Using a diagram, explain how a glass prism produces a spectrum of white  
          light                                                                                                                        (3
     (ii) Give any four differences between the human eye and the lens camera                (02 marks) 
3.  (a) Distinguish between electromotive force () and potential difference (p)       (02 marks)
(b)
 (
A
4Ω
3Ω
2
Ω
2Ω
V
4.5V
)

A battery of e.m.f  and negligible internal resistance is connected to resistances of  as shown in the figure above. Determine the
(i)  Reading of the ammeter, A                                                               (03 marks)
(ii) Voltmeter reading, V                                                                         (02 marks)
(iii) Power dissipated in the  resistor                                                   (03 marks)
            (c). (i) Distinguish between an insulator and a conductor                            (02 marks) 
                  (ii) Describe how a gold leaf electroscope can be used to test for the presence    
                       of charge on a body                                                                           (04 marks)

4. (a) (i) What is meant by an echo?                                                                   (01 mark)
      (ii) Describe an experiment to determine the velocity of sound in air using echo 
            method                                                                                               (05 marks)
      (iii)  A student observed the time interval between the lightning flash from a 
             distant storm and the accompanying thunder as 4 beats of her pulse. If   
             her pulse is 72 beats per minute, calculate the distance of the storm from 
            the observer                                                                                        (03 marks)
(b) (i) Define the term resonance                                                                   (01 mark)
      (ii) In an experiment to determine the speed of sound using a tuning fork and 
            long capillary tube, the shortest length of a resonance tube that produces 
            resonance is 0.12m and the next resonance length is 0.37m. Calculate the 
           velocity of sound in air, if the frequency of the tuning fork is                 (03 marks)
(iv) Explain why open pipes are preferred to closed pipes as musical instruments  (02 marks)

5. (a) Define specific latent heat of vaporization                                             (01 mark)
(b) Describe how you can determine the specific latent heat of vaporization of steam   (06 marks) 
(c) A copper calorimeter of mass  contains  of water at . A mass of 
      of steam is vaporized through the water in the calorimeter until a final 
     temperature is attained. Assuming no heat losses to the surrounding, calculate the  
     final temperature of the calorimeter and its contents 
( )      (04 marks)
(d) (i) What is saturated vapour?                                                                       (01 mark)
      (ii) Use the kinetic theory of matter to explain how evaporation causes cooling  (04 marks)

6.  (a) State the law of magnetism                                                                       (01 mark)
(b) Draw the magnetic field pattern for 
     (i) two straight conductors carrying current in opposite directions   (1
     (ii) a long cylindrical coil carrying current                                       (
(c)  (i) Explain how any three energy losses can be minimized in a practical 
           transformer                                                                                          (03 marks)
      (ii) A transformer whose primary and secondary coils have 60 and 1200 turns  
           respectively has its secondary coil connected to a  resistor. If the primary 
           is connected to a  A.C supply and the transformer is  efficient, 
           calculate the current flowing in the primary circuit                            (04 marks)
(d) Describe how full-wave rectification can be achieved using four diodes       (05 marks)
 
7. (a) (i) Define density                                                                                      (01 mark)
     (ii) Describe an experiment to determine the density of a piece of stone     (05 marks)
(b) (i)  State the law of moments                                                                     (01 mark)
      (ii) A solid body rests with its flat surface on a horizontal ground. State two 
           factors that affect the stability of the body                                         (02 marks)
(c) A uniform beam AB of length  and weight  is put on a knife edge at a distance of  from A. If a boy of weight  sits at A,
     (i) draw a diagram showing the forces acting on the beam               ( 
     (ii) find the distance from the pivot at which a girl of weight  should sit for 
       the beam to balance horizontally                                                     (
(d) (i) Give one application of moments                                                             (01 mark)
      (ii) Explain why a person at the top of a mountain feels pain in the ears and may 
            develop nose bleeding                                                                        (03 marks)

8. (a) (i) What are cathode rays?                                                                         (01 mark)
      (ii) State any  properties of cathode rays                                        (02 marks)
(b) Describe, with a well labeled diagram, how  are produced in an X-ray 
      tube                                                                                                           (06 marks)
(c) Explain the effect of increasing the p.d between the cathode and anode in an X-
     ray tube                                                                                                     (03 marks)
(d) A dead oak tree trunk from Mabira forest is found to contain carbon 
     atoms. A fresh sample of the same tree contains  carbon atoms. How 
     long ago did the tree die, if the half life of carbon is 5600 years?            (04 marks)
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