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SECTION A (Questions 1 to 20) 

Choose the best answer for each question, and write the LETTER of your choice, A, B, C, D 
or E, in the space on the ANSWER SHEET. 

 

QUESTION 1 

A lady whose mass is 50 kg steps on your foot with the heel of her shoe. Which of the following 
shoes has the heel that would do the most damage to your foot? 

 

 
 

QUESTION 2  

The two human thighbones (femurs) each have a cross-sectional area of 10 cm2 and they support the 
upper part of a human body of mass 40kg. The average pressure sustained by each of the femurs is 
estimated to be 

A. 1 x 105Nm-2 B. 4 x 105Nm-2  C. 2 x 104Nm-2 

D. 2 x 105Nm-2 E. 10 x 104Nm-2 

 

QUESTION 3  

An ammeter is connected as shown in each circuit diagram to measure current. (Assuming the 
ammeter has negligible resistance.). The current entering at X is the same in all different circuits.  

Which of the circuit arrangements would have the smallest ammeter reading? 

A.  B. 

 

C.  D. 

 

 

E.   
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QUESTION 4  

Consider the following circuit where J,K,L and M are four 
identical lamps which are connected into the circuit by switch S 
(once switch S is closed , all lamps are lit). 

 

 

 
If lamp K is then removed (or burns out) from the circuit, which of the following will occur? 

A. J, L and M remain equally bright. 

B. J becomes brighter than initially but not as bright as L and M. 

C. J becomes less bright than initially but brighter than L and M. 

D. J becomes less bright than initially but not as bright as L and M. 

E. J becomes brighter than initially and is also brighter than L and M. 

 

QUESTION 5 

When an object falls towards the earth, the earth exerts a force on it that causes it to accelerate 
towards the earth, the Earth also accelerates towards the object. Why don’t we feel the Earth move? 

A. The acceleration due to gravity is too small, because the mass of the Earth varies as it moves. 

B. The Earth is not a perfect sphere, so the acceleration due to gravity varies from place to place on 
the Earth’s surface and we cannot feel anything. 

C. The object loses all its energy as it moves towards the Earth, as a result there is not enough 
energy to make an impact. 

D. The Earth is too large and will lose plenty of energy if accelerating towards the object. 

E. The acceleration of the Earth is too small to detect because the mass of the Earth is much larger 
than the mass of the object. 

 

QUESTION 6  

A bullet is fired from the gun and escapes the barrel of the gun with a velocity of 300 ms-1.  

What is the recoil velocity of the gun, if the gun has a mass of 3.0 kg and the bullet has a  
mass of 100 g. 

A. 10 ms-1 B. 5 ms-1 C. –5 ms-1 D. 8 ms-1 E. –10 ms-1 

 

QUESTION 7  

The charge carried by an α – particle is the same as that carried by the nucleus of a 

A. hydrogen atom. B. helium atom. C. carbon atom. 

D.  oxygen atom. E. nitrogen atom. 
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QUESTION 8  

Which of the following diagrams shows the correct path of an alpha particle moving in a uniform 
magnetic field coming out of the page ? 

A.  B.  C.  D.  E. 

 

QUESTION 9  

The diagram below shows different positions along the curve of a plane. The reference level is the 
dashed line through points D and F. 

If a mass is to be placed at various points along the curve, which of the following correctly lists the 
points at which the mass will have the lowest to the highest potential energy due to gravity? 

A. A and C, B, D and F, G ,E B. E, D and F, B, A and C, G 

C. E, D and F, G, A and C, B D. E, A and C, D and F, B, G 

E. D and F, A and C, B, G, E 

 

 

QUESTION 10  

A particular car has the following data included in its operator’s manual. 

POWER – 102 KW @4750 rpm. 

How much energy in kJ is used in running this car engine for 3.0 hrs at 4750 rpm. 

A. 367,200 kJ B. 1,101,600 kJ C. 734,400 kJ 

D. 1,468,800 kJ E. 102,000 kJ 
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QUESTION 11 

Given the following velocity-time graphs for motions with constant acceleration, identify the graph 
that represents the motion of an object with negative acceleration that changes direction at time, t1 

 

QUESTION 12  

Suppose the following graph gives a position-time graph of a car in motion. 

 
Which of the following graphs is the corresponding velocity-time graph of the motion? 
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QUESTION 13  

Which diagram does NOT show the possible path of a light ray in going from a glass block into air? 

 
QUESTION 14  

The bending of waves around obstacles is called 

A. reflection. B. interference. C. diffraction. 

D. refraction. E. amplitude. 

 

QUESTION 15  

A container containing 1 litre of water was heated, raising the temperature of the water by 2°C.  

By how much will the temperature rise if the same amount of heat is added to 2 litres of water? 

A. 2°C B. 4°C C. 1°C D. 3°C E. 0.5°C 

 

QUESTION 16  

If you hold one end of a metal bar against a piece of ice, the end of your hand will soon become cold. 
Which of the following statements is true? 

A. Cold flows from the ice to your hand. 

B. Cold flows from the metal to your hand. 

C. Heat flows from your hand to the metal. 

D. Heat flows from the bar to your hand and to the ice. 

E. Cold flows from the ice to the metal. 

 

QUESTION 17  

0.0345 mW when changed to MW is 

A. 3.45 x 10-11 B. 3.45 x 10-9 C. 3.45 x 10-6  

D. 3.45 x 10-3 E. 3.45 x 100 
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QUESTION 18 

A bar magnet is placed in a uniform magnetic field as shown, as a result there is a net force on the bar 
magnet and it rotates  and finally comes to a stop in a  certain position. 

 
Which of the diagrams below best describe the final position of the bar magnet 

 

 

QUESTION 19  

A man wishes to estimate the distance of a nearby tower from him.  

He stands at a point A in front of the tower C and spots a very distant object O in line with AC. He 
then walks perpendicular to AC up to B, a distance of 100 m, and looks at O and C again. Since O is 
very distant, the direction BO is practically the same as AO; but he finds the line of sight of C shifted 
from the original line of sight of an angle ° (   is known as “parallax”),  

He then estimated the distance of the tower C from his original position A to be 

A. 109 m B. 129 m C.  119 m 

D. 110 m E. 150 m 
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QUESTION 20  

The diagram below shows a current-carrying coil in a magnetic field as it experiences a turning effect. 

 
Which of the following diagrams correctly shows a sequence of positions of the coil in cross-section? 

 

END OF SECTION A 
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SECTION B (Questions 21 to 30) 

Write your answer in the space provided on the ANSWER SHEET.  

 

QUESTION 21 

a)  A living room has dimensions 3.5 m x 4.2 m x 2.4 m. What is the pressure exerted by the air on 
the floor in the room? (density of air is 1.21 kgm-3). (3) 

b)  What is the pressure on a swimmer 10 meters below the surface of a lake? (2) 

c)  Just like a cork floats on water, a helium balloon can float in air. Describe the floating of a 
helium balloon in air, in terms of buoyancy force. (1) 

d) Describe briefly why it is easier to lift heavy objects under water? (1) 

 

QUESTION 22 

a) In the following circuit, the potential difference measured between A & B is 4 volts and the 
potential difference measured between B & C is 10 volts. 

 Determine: 

(i) the total resistance in the circuit. (1) 

(ii) the voltage of the battery. (1)  

(iii) the reading of the ammeter. (1) 

(iv) whether it is true or false that I1 = I2? (1) 

(v) what is the current I1? (1) 

 

b) Study the circuit opposite.  

 What is the current in the two cells when switch S is open?  (1) 

 

c) Four lamps, rated at 1.5 V, 500 mA each, were connected 
in series.  

 What is the power dissipated by them? (1) 
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QUESTION 23 

Two blocks of mass 4.0 kg and 6.0 kg respectively are joined by a string and rest on a frictionless 
table as shown below. A force of 100 N is applied horizontally on the 6.0 kg block, pulling it to the 
right 

   
a) Isolate the blocks and draw free body diagrams showing all forces acting on each  

isolated block. (2) 

b) Calculate the acceleration of the combined mass (consider an equivalent block of 10 kg) (2) 

c) Calculate the tension on the string between the two blocks in part a) (1) 

d) State Newton’s third law. (1) 

e) Newton’s first law is also sometimes known as  (1) 

 

QUESTION 24 

a) In a nuclear reactor the use of a moderator is to slow down neutrons so that they are more 
likely to cause fission. The control rods absorb neutrons so that the reaction does not go out  
of control. The coolant carries away heat generated by the reactor core. The fuel rods provide 
the source of reaction.  

 Name the parts of the reactor identified by the numbers (i), (ii), (iii) and (iv) on 
the diagram below. (4) 

   

b) In a nuclear fission process, the decrease in mass of uranium used was calculated  
to be 9 x 10-4 kg. Calculate the amount of energy released in the process. (3) 

 

4.0 kg 6.0 kg

frictionless

steel 
lining

(i) 

(ii) 
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QUESTION 25 

a) A mass (M) of 5.0 kg is attached to a string of length 2.0 m which is initially horizontal. The 
mass is then released as shown in the figure below. 

  
 Neglecting the effects of air pressure, calculate 

(i) PEg of the mass at the initial position (A)  (1) 

(ii) KE of the mass at position (C) (1) 

(iii) PEg and KE of the mass at position (B) (2) 

(iv) the velocity of the mass at position (C) (1) 

b) Work can only be done when there is a displacement perpendicular to the direction of the 
applied force.  

 Is this statement true or false? (1) 

c) Work can be positive and negative.  

 Is this statement true or false? (1) 

 

QUESTION 26  

A particle starts from origin at t = 0, with a velocity component along the x-axis (parallel to it) of  
vx = 5.0 m/s and moves in the x – y plane under the action of a force which produces a constant 
acceleration with components along the x-axis and a component perpendicular  to the x-axis (parallel 
 to the y-axis) as follows:  

   āx = 3.0 m/s2 and āy = 2.0 m/s2. 

 

a)  Determine the y-coordinate of the particle at the instant when its x-coordinate is 84 m. (4) 

 

b) Calculate the speed of the particle at that time. (3) 
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QUESTION 27 

a) The following figure is a graph of an object’s position along the x-axis , versus time.  

i) At time t = 0, what is the sign of the  
object’s position?  (1)  

 Is the object’s velocity positive, negative or  
zero at 

ii) t = 1 sec  (1) 

iii) t = 2 sec  (1) 

iv) t = 3 sec  (1) 

v) How many times does the object go  
through the point X = 0? (1) 

 

 

b) How far does a runner, whose velocity-time graph is shown below, travel in 18 seconds? (2) 

  
 

QUESTION 28 

a) In the above diagram, waves from an earthquake travel from O and are recorded by a  
station at Q. The primary waves shown by P are longitudinal waves and are the first  
waves to arrive at the station. These are followed by the secondary waves shown by S,  
which are transverse waves.  

 On the two diagrams on the answer sheet, show the motion of the ground and the direction  
of the propagation for the P– and S– waves. (4) 
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b) 

  
 The above graph shows the motion of a particle of a medium, through which a wave is 

travelling. From the graph, determine the 

i) amplitude of the wave (1) 

ii) frequency of the wave (2) 

 

QUESTION 29 

a) A block of lead of mass 0.4 kg at a temperature of 95°C is dropped in 2 kg of water  
originally at 20°C contained in a  container. 

 Calculate the final temperature if no heat is lost to the container and the environment?  
(specific heat of lead is 128 J/kg °C and for  the water is 4184 J/kg °C) (5) 

b) i)  How much Energy is released is when a gram of steam at 100°C condenses to water at 
100°C, (Answer from the graph given below.) (1) 

   
(ii)  How much energy is released when a gram of steam at 100°C condenses to water  

and then cools to ice at 0°C?  (Answer from the graph given above) (1)  
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QUESTION 30  

a) A magnetic monopole is a particle that is a pure north or a pure south magnetic pole.(These are 
predicted to exist but none has been found yet). Suppose that a south magnetic monopole is 
placed at various positions in the vicinity of a bar magnet as shown below. 

 Draw the force experienced by the monopole at the positions shown on your answer sheet.  

   (1) 

b) Suppose you have an arrangement of two bar magnets as shown below (there is a  
distance ‘d ‘ between the two). Draw the magnetic field lines on a similar diagram on  
the answer sheet.  (1) 

   
c) Suppose you have a solenoid as shown, the direction of the current is also as shown.  

Draw the magnetic field lines  inside and outside the solenoid on the diagram in your  
answer sheet.  (1) 

    
d) Suppose you have a circular coil (loop) carrying current in the shown direction  

(clock wise). Draw the direction of the magnetic field lines on your answer sheet. (1) 

   
e) What would be the effect of changing the direction of the current (to counter clockwise)  

on the circular coil (loop) of part d? (1) 

f) A long straight wire of radius ‘a’ carries a steady current. 

 Sketch two diagrams to show the lines of magnetic flux (B) near the wire and the relative 
directions of the current and the field B, when the current flows: 

(i) into the page, and 

(ii) out of the page. (2) 

 

 

 

 

END OF EXAMINATION 
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