
PHYSICS KCSE 2011 

PAPER 1 

SECTION A (25 Marks) 

1. Figure 1 shows a lorry moving on an inclined section of a straight road. At the 

back is a chain hanging from a point on a horizontal axis through the centre of 

gravity of the lorry. 

 

 

 

 

 

 

 

 

 

 

 State with a reason whether the lorry is stable or not stable  (1mk) 

2. State the constant force that opposes the motion of a stone initially at rest, as it 

falls through the air from a tall building    (1mk) 

3. Figure 2 shows a spring balance. It’s spring constant is 125Nm-1. The scale 

spreads over a distance of 20cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 Determine the maximum weight that can be measured using this spring. (4mks) 

4. Figure 3 shows an aluminium tube tightly stuck in a steel tube. 

 

 

 

 

 

 

 

 

 Explain how the two tubes can be separated by applying a temperature change at 

the junction given that aluminium expands more than steel for the same 

temperature rise. 
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5. Figure 4 shows two identical beakers P and Q full of water at 900C. two similar 

cold wet cloths are wrapped one around the top of P and the other around the 

bottom of Q. 

 

 

 

 

 

 

 

 

 State with a reason the beaker in which the water cools faster. (2mks) 

6. Figure 5 is a graph of net force on a body against it’s velocity as it falls through a 

liquid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Determine the terminal velocity of the body    (1mk) 

7. Figure 6 shows a small toy boat floating on water in a basin X and Y are two 

points near the toy 

 

 

 

 

 

 

 When a hot metal rod is dipped into the water at point X, the toy is observed to 

move towards Y. Explain this observation 
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8. When the temperature of a gas in a closed container is raised, the pressure of the 

gas increases. Explain how the molecules of the gas cause the increase in 

pressure. 

9. Figure 7 shows part of a petrol engine, in which air flowing under atmospheric 

pressure passes into a constriction, where it mixes with petrol. The mixture then 

flows into a combustions cylinder. Atmospheric pressure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Explain what causes the petrol to move from the petrol chamber to the air stream 

in the constriction when the piston is moved downwards.   (2mks) 

10. State why it is easier to separate water into drops than to separate a solid into 

smaller pieces.         (1mks) 

11. Figure 8 shows a uniform wooden block of mass 2kg and length 25cm lying on a 

bench. It hangs over the edge of the bench by 10cm. use the figure to answer 

questions 11 and 12. 

 

 

 

 

 

 

 

 

 NB: R & W must be drawn a small distance from edge straight line with A 

 Indicate on the figure two forces acting o the wooden block 

12. Determine the minimum force that can be applied on the wooden block to make it 

turn about the edge of the bench      (2mks) 

13. A particle starts from rest and accelerates uniformly in a straight line. After 3 

seconds it is 9m from the starting point. Determine the acceleration of the particle.  

           (3mks) 
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14. Figure 9 shows a syringe full of water. It has two identical holes A and B drilled 

along it’s cylinder. The cylinder nozzle is closed. 

 

 

 

 

 

 

 

 State with a reason how the speeds of the jets of water from A and B compare 

when the piston is pushed into the cylinder. 

 

SECTION B: (55 Marks) 

Answer all questions in this section 

15. Figure 10 shows a simple pendulum of length 80cm. the pendulum bob whose 

mass is 50g oscillates between points A and B, through its rest position C. A and 

B are both 10cm higher than C. 

 

 

 

 

 

 

 

 

 

 

 

 

(a) i) Indicate with an arrow, on the path ACB, the direction of the  

greatest velocity of the bob as it moves from A to B.(1mks) 

ii) State the form of energy possessed by the pendulum bob at point 

A.        (1mk) 

 (b) Determine: 

  i) The velocity of the bob at point C. 

  ii) The tension in the string as the bob passes point C 

   (Take acceleration due to gravity g – 10m/s2) 

(c) After some time, the pendulum comes to rest at point C. State what 

happens to the energy it initially possessed.   (1mk) 

16. Figure 11 shows a stone attached to the end of a string moving in a horizontal 

circle with a uniform speed of 2ms-2. When the stone reaches point X on the 

circle, the string breaks. 
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(i) Indicate on the diagram with an arrow, the direction of the motion of the 

stone when the string breaks.      (1mk) 

(ii) State the magnitude of the velocity after the string breaks.  (1mk) 

(iii) Give a reason for your answers in (i) and (ii)    (1mk) 

(b) Figure 12 shows a lorry towing a trailer using a rope. 

 

 

 

 

 

 

 

 

 

 

 

 

 The lorry exerts a force N on the trailer and the trailer exerts an equal but 

opposite force M on the lorry. The frictional force between the trailer and 

the road is F. Explain how the forces N, M and F enable the trailer to 

move.         (2mks) 

(c) Figure 13 shows a frictionless trolley of mass 2kg moving with uniform 

velocity towards a wall. At the front of the trolley is a spring whose spring 

constant is 25Nm-1. The trolley comes to rest momentarily after 

compressing the spring by 3cm and then rebounds from the wall 

 

 

 

 

 

 

 

 

 

 

(i) Determine: 

 I) The force exerted on the wall by the spring   (3mks) 

 II) The maximum acceleration of the trolley as it rebounds from the  

wall        (3mks) 

(ii) State the reason why the trolley acquires a constant velocity after it 

rebounds.        (2mks) 

17. When the temperature of water reaches the boiling point, bubbles rise to the 

surface. 

 (i) State what is contained in the bubbles    (1mk) 

 (ii) State the reason why bubbles rise to the surface only at the boiling point. 

          (1mk) 
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(b) Figure 14 shows a graph of vapour pressure against the temperature of 

water vapour, in a laboratory where a mercury barometer indicates a 

height of 61.8cm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Determine the atmospheric pressure in the laboratory in Nm-2 

 (Take g – 10m/s2 and density of mercury – 13600kg/m3)  (3mks) 

(ii) Use the graph to determine the boiling point of water in the laboratory. 

          (1mk) 

(c) In an experiment to determine the specific heat capacity of a metal, a 100g 

of the metal was transferred from boiling water to a lagged copper 

calorimeter containing cold water. The water was stirred and a final steady 

temperature was realized. The following data was recorded. 

 Initial temperature of cold water and calorimeter = 200C 

 Temperature of boiling water = 990C 

 Final temperature of water, calorimeter and the metal = 27.70C 

 Mass of cold water and calorimeter = 130g 

 Mass of calorimeter 50g 

 (Take specific heat capacity of water as 4200Jkg-1K-1) (Specific heat 

capacity of copper as 400 Jkg-1K-1) 

 Use the data to determine: 

 (i) The heat gained by the water and the calorimeter;  (3mks) 

 (ii) The specific heat capacity of the metal   (3mks) 

(d) State one possible source of error in the value of the specific heat capacity 

obtained in the experiment.      (1mk) 
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18. Figure 15 shows a metal bolt which is threaded. 

 

 

 

 

 

 

 

 

 

 

 

(a) Explain how a metre rule can be used to measure the pitch (distance 

between adjacent peaks) of the threading.    (2mks) 

(b) Figure 16 shows a screw jack whose screw has a pitch of 10mm and has a 

handle of 25cm long 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Determine the velocity ratio of the jack.    (3mks) 

(c) A bullet of mass 60g traveling at 800ms-1 hits a tree and penetrates a depth 

of 15cm before coming to rest 

(i) Explain how the energy of the bullet changes as it penetrates the 

tree        (1mk) 

(ii) Determine the average retarding force on the bullet   

19. (a) State the condition necessary for a body to float in a fluid.  (1mk) 

(b) A ship made of steel is observed to float on water yet the density of steel is 

approximately eight times that of water. Explain this observation. (2mks) 

(c) Figure 17 shows three stages of an experiment to determine relative 

density of cork which normally floats on water. To make it sink, a sinker 

is hung below the cork. 
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In (I) a spring balance is used to measure the weight W of the cork in air. 

In (II) the spring balance is used to measure the apparent weight W1, when only  

the sinker is submerged in water 

In (III) the spring balance is used to measure the apparent weight W2 when both  

the cork and the sinker are submerged. 

The following observations were made 

W = 0.08 N 

W1 = 0.060 N 

W2 = 0.28 N 

Use these information to determine the  

(i) Upthrust on the cork      (3mks) 

(ii) Relative density of cork     (3mks) 

(d) Figure 18 shows parts of a simple submarine, a ship that can travel both on 

water and under water. 

 

 

 

 

 

 

 

 

 

 

 

 Explain how the tanks are used to change the depth of the submarine  

(3mks) 
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PAPER 2 2011 

SECTION A (25 Marks) 

Answer all questions provided in this section in the spaces provided 

1. Figure 1 shows an object placed in front of a plane mirror 

 

 

 

 

 

 

 

 

 

 

 

 

 Sketch the image of the object as seen in the mirror 

2. Figure 2 show two identical pith balls A and B suspended with insulated threads. 

They are separated by an insulator X. A is positively charged while B is 

negatively charged. The quantity of charge on A is three times the quantity of 

charge on B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Sketch on the space hesitates the figure. The final position of the pith balls after 

the insulator is removed.       (1mk) 

3. Figure 3 shows a voltmeter connected across two charged parallel plates 
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 When a thin sheet of mica is inserted between the plates the voltmeter reading is 

observed to reduce. Explain this observation.    (3mks) 

Figure 4 shows the cross section of a dry cell. Use the information on the figure to answer  

questions 4 and 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Name the part labeled A and B      (1mk) 

5. State the use of the manganese (IV) oxide in the cell.   (1mk) 

6. One method of producing a weak magnet is to hold a steel rod in the North South 

direction and then hammer it continuously for some time. Using the domain 

theory of magnetism explain how this method works.   (2mks) 

Figure 5 shows a motor connected to a magnetic switch called a relay operated by an 

ordinary switch S1. Use the information in the figure to answer question 7 and 8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Explain how the relay switches on the motor when S1 is closed  (3mks) 

8. State with a reason the effect on the motor if the iron core is replaced with a steel 

core and switch S1 is put on and then off.     (2mks) 
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9. Figure 6 shows standing waves on a string, it is drawn to a scale of 1:5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 a) Indicate on the diagram the wavelength of the standing wave 

 b) Determine the wavelength of the wave 

10. Figure 7 shows two rays of light incident normally on face PQ of a glass prism 

whose critical angle is 420. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Complete the diagram to show the paths of the two rays as they pass through the 

prism.          (3mks) 

11. A 4Ω resistor is connected in series to a battery of e.m.f 6V and negligible 

internal resistance. Determine the power dissipated by the resistor 

12. Table1 shows radiations and their respective frequencies. 

 Table 1 

Type of radiation Yellow light Gamma rays Radio waves Micro waves 

Frequency  1 x 1015 1 x 1022 1 x 106 1 x 1011 

 Arrange the radiations in the order of increasing energy   (1mk) 

13. State the reason why electrical power is transmitted over long distances at very 

high voltages.         (1mk) 

14. State the meaning of the term ‘threshold frequency’ as used in photoelectric 

emission         (1mk) 
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SECTION B (55 Marks) 

Answer all the questions in this section in the spaces provided 

15. a) Figure 8 shows graph of potential difference V (volts) against a current  

(ampere) for a certain device. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 From the graph 

 (i) State with a reason whether or not the device obeys ohms law (2mks) 

 (ii) Determine the resistance of the device at 

  (I) 1 = 1.5A 

  (II) 1 = 3.5A 

(iii) From the results obtained in (ii) translate how the resistance of the device 

varies as the current increases      (1mk) 

(iv) State the cause of this variation in resistance    (1mk) 

b) Three identical dry cells each of e.m.f. 1.6V are connected in series to a 

resistor of 11.4Ω. A current of 0.32A. How is the circuit? Determine: 

 (i) The total e.m.f. of the cell     (1mk) 

 (ii) The internal resistance of each cell    (3mks) 

16. (a) State the meaning of the term ‘principal focus’ as applied in lenses (1mk) 

(b) You are provided with the following apparatus to determine the focal 

length of a lens: 

 - A biconcave lens and lens holder 

 - A lit candle 

 - A white screen 

 - A metre rule 

 (i) Draw a diagram to show how you would arrange the above  

apparatus to determine the focal length of the lens  (1mk) 

  (ii) Describe the procedure you would follow    

  (iii) State two measurements that you would take   (2mks) 

  (iv) Explain how the measurements in (iii) would be used to determine  

the focal length. 
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(c) An object is placed 30cm in front of a concave lens of focal length 20cm. 

Determine the magnification of the image produced.   (4mks) 

17. (a) State what is meant by ‘electromagnetic induction’   (1mk) 

 (b) Figure 9 shows a simple electric generator 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) Name the parts labeled P and Q     (2mks) 

 (ii) Sketch on the axes provided a graph to show how the magnitude of the  

potential difference across R changes with the line I 

 

 

 

 

 

 

 

(iii) State two ways in which the potential differences produced by such a 

generator can be increased.      (2mks) 

(c) In a transformer, the ratio of primary to the secondary turns is 1:10. A 

current of 500mA flows through a 200Ω resistor in the secondary circuit. 

Assuming that the transformer is 100% efficient; determine; 

 (i) The secondary voltage     (1mk) 

 (ii) The primary voltage      (2mks) 

 (iii) The primary current      (2mks) 

18. (a) State two differences between cathode rays and electromagnetic radiations 

 (b) Figure 10 shows the main features of a cathode ray oscilloscope (CRO) 
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 (i) Name the parts labeled M and N 

 (ii) Explain how electrons are produced in the tube. 

 (iii) When using the CRO to display waveforms of voltages state where the  

following should be connected 

(I) The voltage to be displayed on the screen 

(II) The time base volume 

 (iv) State why the tube is highly evacuated 

 (c) Figure 11 shows the waveform of a voltage displayed on the screen of a  

CRO. The Y gain calibration was 5V per cm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) Determine the peak-to-peak voltage of the Y input 

 (ii)  Sketch on the same figure the appearance of the waveform after the  

voltage of the input signal is halved and it’s frequency is doubled  (2mks) 

19. (a) When a radiation was released into a diffusion cloud chamber, short thick  

tracks were observed. State with a reason the type of radiation that was 

detected.        (2mks) 

(b) The half life of an element X is 3.83 days. A sample of this element is 

found to have an activity rate of 1.6 x 101 disintegration per second at a 

particular time. Determine its activity rate after 19.15 days.  (2mks) 

(c) State what is meant by an extrinsic semiconductor   (1mk) 

(d) Figure 12 shows n depletion layer in an unbiased p-n junction 

 State how a battery can be used to make the depletion layer narrower 

(e) Figure 13 shows an incomplete circuit of a full wave rectifier 

(i) Draw in the figure two more diodes to complete the circuit  (2mks) 

(ii) Show on the figure the points across which the output of the rectifier 

should be obtained       (1mk)  
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PAPER 3 

Question 1 

Part A 

You are provided with the following 

A voltmeter 

A resistance wire labeled P mounted on a metre rule 

A resistance wire labeled Q mounted on a piece of carton 

2 dry cells and a cell holder 

6 connecting wires each with a crocodile clip at one end 

 

Proceed as follows 

(a) Place the dry cells in series in the cell holder. Measure and record the total e.m.f. 

E of the cell         (1mk) 

(b) Connect the circuit as shown in figure 1 

 O is a point on P at the 50cm mark of the metre rule. A and B are points on P 

(c) Adjust the positions of the crocodile clips A and B on P such that AO = OB = X – 

2.5cm. Close the switch. Read and record the potential difference (V) across AO 

in table 1 

(d) Repeat part (c) for other values of X shown in table 1 and complete the table. 

(e) On the grid provided plot a graph of I/V (y axis) against 1/X (X axis) 

(f) Determine the slope S of the graph      (3mks) 

(g) Use the slope to determine the constant h, given that h = 8/E0S  (9mks) 

 

Part B 

You are provided with the following 

A soft drawing board 

A semicircular glass block 

Three drawing pins 

A white paper 

A liquid labeled L 

A dropper 

 

Proceed as follows 

(h) Place the white paper on the drawing board. Place the semicircular glass block on 

the paper and trace its outline using a pencil 

(i) At the centre of the straight edge of the outline mark a point O. Also mark a point 

X approximately at the centre of the curved edge of the outline as shown in figure 

2 
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(j) Place the semicircular glass block on the outline. Push a drawing pin vertically 

through O into the drawing board. Ensure the pin is in contact with the glass 

block. Using a dropper, place two to three drops of liquid L on the pin so that the 

liquid flows down the pin forming a thin film between the pin and the vertical 

face of the glass block. 

(k) View the image of the pin from point X until the image of the pin just disappears 

from view (see figure 3) 

 

 

 

 

 

 

 

 

 

 

 

 Using a second pin locate and mark a point N on the curved outline at the point 

where the image just disappears 

(l) Repeat part (d) with the eye moving to the left side of X. Locate and mark the 

point M on the curved outline where the image just disappears from view 

(m) Draw the lines OM and ON on the outline 

(n) (i) Measure and record MON 

 (ii) If MON = 2A, determine q given that Sine A = 2/3q 

 

Question 2 

Part A 

You are provided with the following 

100ml glass beaker 

A weighing balance (to be shared) 

A liquid labeled L 

A measuring cylinder  

 

Proceed as follows 

(a) Measure and record the mass M of the empty beaker 

 M1 

(b) Measure and pour 2ml of liquid L into the beaker. Measure and record the mass of 

the beaker + liquid L 

 M2 

(c) Determine the density d of the liquid      (2mks) 
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Part B 
You are provided with the following 

A retort stand, boss and clamp 

2 boiling tubes 

A thermometer 

Some distilled water in a beaker labeled W 

Some liquid in a beaker labeled L 

A large beaker containing some water 

A measuring cylinder 

A stopwatch 

A tripod stand and wire gauze 

A cardboard with a hole in the middle 

A burner 

 

Proceed as follows 

(d) Clamp one boiling tube on the retort stand. Measure and pour 45ml of the distilled 

water W into the boiling tube. Set up the apparatus as shown in figure 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(e) Heat the water in the large beaker until the temperature of the distilled water 

reaches 850C. Remove the boiling tube from the hot water by lifting up the retort 

stand and placing it away from the burner. 

(f) Stir the water in the boiling tube using the thermometer. Record in the table 2 the 

temperature of the distilled water at intervals of 30 seconds starting at 800C until 

it drops to 600C. (Stir the distilled water before taking any reading) 

(g) Using the second boiling tube repeat the procedure in (d), (e) and (f) using 45ml 

of liquid L instead of distilled water. Record your results in the same table 

(h) Using the same axes on the grid provided, plot a graph of temperature (Y axis) 

against time for: 

 (i) Distilled water W 

 (ii) Liquid L 

  (Label the graphs of L and W) 

(i) From the graph determine; 

 (i) The time t taken for the distilled water to cool from 750C to 650C (1mk) 
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  tW = minutes 

 (ii) The time t taken for the liquid L to cool from 750C to 650C 

  tL = minutes 

(j) Determine the constant r given that r = 4.2 tL where d is the density of liquid L in 

Part A         dtW     (2mks) 
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