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Section A (45 marks)

Answer all the questions in this section on the spaces provided.

1
(a)
The diagram below shows the thickness of 100 pieces of paper which is measured using a 

 micrometer screw gauge.
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What is the thickness of one piece of paper? Show your workings.





(2)
Ans: reading = 3.99 mm  ……… (1)

         Thickness of a piece of paper = 3.99/100 = 0.0399 mm……….. (1)
















Ans: _________ mm


(b)
What should you do to obtain a more accurate reading of the micrometer screw gauge?
(1)



Ans: measure at few different positions and calculate the average reading.


_________________________________________________________________________ 



__________________________________________________________________________

(c)
The following table shows the reading of the thickness of paper using different types of measuring instruments. Name the instruments in the table. 






(3)

	Instrument


	Thickness of paper (cm)

	
	1.2

	
	1.23

	
	1.233



Ans: metre ruler, vernier calipers, micrometer screw gauge
2
The diagram shows an object of mass 3 kg on a flat surface pulled by a force F.
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(a)
If the force, F is 12 N, the object moves with a constant speed of 10 cms-1. Calculate the force of friction acting on the object.











(1)


Ans: Frictional force = 12 N……… (1)

















Ans: ___________ N

(b)
The force, F is increased to 18 N and acts for 0.2 s. Calculate


(i)
the acceleration of the object, 












(2)



Ans: 18 – 12 = 3 a …………….. (1)
    a = 2 ms-2………….. (1)

















Ans: _________ ms-2

(ii)
the maximum speed of the object in ms-
1









(2)


Ans: v = u + at = 0.1 + 2 (0.2) = 0.5 ms-1

















Ans: __________ms-1

3
A toy car is given a brief initial push which sends it along a horizontal section of runway. The force of gravity then accelerates the car down the ramp which is shown in the figure below. In this question the only force due to friction that acts on the car is air resistance. 
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(a)
On the figure, where the car is moving down the ramp at A, draw labeled arrows to show



(i)
the direction of the force due to gravity on the car,



(ii)
the direction of the force due to friction on the car.







(1)

(b)
State the effect that friction has on the motion of the car while the car is moving along the horizontal section.















(1)


Ans: the car decelerates and the speed of the car decreases…………(1)


_________________________________________________________________________ 


__________________________________________________________________________

(c)
The length of the ramp is 0.90 m and the average friction is 0.11 N.


(i)
Calculate the work done by the car against friction as it moves down the ramp.

(2)

Ans: Work done = 0.11 x 0.90 = 0.099 J………… (2)


















Ans: _________J 

(ii)
The car has 0.30 J of kinetic energy at the top of the ramp and loses 0.50 J of potential energy as it moves from the top to the bottom of the ramp. Calculate the kinetic energy of the car at the bottom of the ramp.










(2)


Ans: K.E at bottom = 0.50 + 0.30 – 0.099 = 0.701 J………(2) 




















Ans: _______J






































4
When an electric light bulb is switched on, the filament becomes hot.

(i)
The filament is continuously heated
by the electric current. Why does it not get hotter and hotter until it melts?















(2)


Ans: As the filament gets hotter, it loses heat faster………………(1)



 At last, loss of heat energy = electrical energy gain…………(1)

_______________________________________________________________________ 


________________________________________________________________________


_______________________________________________________________________

(ii)
If I hold my hand over, but not touching the bulb, I can feel that it is hot. State two ways in which the heat is reaching my hand.











(2)


Ans: radiation and convection……….. (2)

________________________________________________________________________


________________________________________________________________________

5
The diagram below shows a thin lens and an object in front of it. The focal length of the lens (F) is also marked.
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(i)
Define the focal length of a lens.












(1)



Ans: distance from the cente of lens to the principal focus….(1)


__________________________________________________________________________ 



__________________________________________________________________________ 

(ii)
State what happens to the path of a ray of light which passes through the centre of a thin lens.


















(1)


Ans: Its path does not change. It passes through centre of lens without deviation…(1)

__________________________________________________________________________ 


__________________________________________________________________________ 

(iii)
Draw the paths of two rays leaving the top of the object on the diagram above and then complete the ray diagram to show how an image is formed by the lens.




(2) 

(iv)
Explain the difference between a virtual image and a real image.





(1)


Ans: Real image can be captured on screen while virtual cannot…….(1)

_________________________________________________________________________ 


_________________________________________________________________________ 

(v)
State one way in which the image formed by the lens in the diagram is different from the object.


















(1)

Ans: It is inverted or smaller in size….. (1)

__________________________________________________________________________

6
The diagram shows a circuit containing three resistors, P,Q and R and an ammeter.
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Q has a resistance of 18 Ω. The resistance of R had a value of 12 Ω. The current registered by 

the ammeter was 0.25 A. 

(a)
(i)
What current was flowing between the points X and Y in the circuit?



(1)


Ans: 0.25 A…….. (1)

















Ans: ____________A


(ii)
Calculate the total resistance in the circuit.









(2)


Ans: R = 6/0.25 = 24 Ω ……….. (2)

















Ans: ___________ Ω


(iii)
What is the resistance of P and Q taken together?







(1)



Ans: P+ Q = 24 -12 = 12 Ω 

















Ans: ____________Ω


(iv)
What is the resistance of P?












(2)



Ans:  1/R = 1/P + 1/Q,   1/12 = 1/18 + 1/P…….. (1)
                                                     P = 36 Ω

















Ans: ___________ Ω

(b)
The three resistors were then connected in series with each other in the circuit. What current would flow in the circuit?














(2)


Ans: Total resistance = 18 +12 + 24 = 66 Ω ………….. (1)


       Current = 6/66 = 0.091 A …………… (1)


















Ans: ___________ A

8
The diagram below shows the voltage output of a simple a.c. generator. The generator was made of a coil of wire spinning between the poles of a permanent magnet.
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(a)
Draw another curve on the diagram above showing the output of the same generator spinning at half the rate.














(1)

(b)
Imagine that you wish to produce a larger voltage from the generator. You decide to change both the magnet and the coil.


(i)
What change would you make to the magnet?








(1)


Ans: Use a stronger magnet.


______________________________________________________________________ 


(ii)
What change would you make to the coil?









(1)


Ans:
Wind more turns on it.


______________________________________________________________________ 

(c) The output from the generator was connected to a coil of wire as shown in the next diagram.
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(i)
What name is given to the metal horseshoe and the coils wound round on it?

(1)



Ans: transformer



______________________________________________________________________ 

(ii)
If the reading on voltmeter V1 is 5 V, what reading would you expect to see on voltmeter V2?


















(1)

Ans: 10 V

















Ans: ________V 

(iii)
What metal would you expect the ‘horseshoe’ to be made from?




(1)

Ans: soft iron

______________________________________________________________________

(iv)
What properties does your chosen metal have which make it suitable for this purpose?





















(1)
Ans: It does not retain its magnetism when the electric current falls to zero.

______________________________________________________________________


______________________________________________________________________

(vi)
The generator was replaced by a 3 V battery. What reading would you expect to see on voltmeter V2?















(1)
Ans: zero

















Ans: ________V

9
14 C is a radioactive isotope of carbon which decays by beta-emission with a half-life of 6000 years.


(i)
What is a beta particle?














(1)



Ans: fast-moving electron


_________________________________________________________________________ 

(ii)
A radioactive sample contains 5000 atoms of 14 C. On the axes below, plot the graph of the number of 14 C is atoms in the sample over the next 18 000 years.





(2)
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Section B (20 marks)

Answer any two questions from this section.
B1
(a)
A simple pendulum was constructed by fastening a small heavy bob to a long cord.

(i)
Describe briefly how you would measure the period of swing of the pendulum.

(3)

Ans:
Release the pendulum at a small angle of swing. When the pendulum passes X, start the stopwatch and time for 50 complete swings. Divide this time by 50 to obtain the period.

(ii)
Discuss whether you would expect a more accurate result for a long period or for a short pendulum, both timed for the same number of swings.






(2)
Ans: More accurate value with longer pendulum because period is greater and one can measure a longer time more accurately.

(b)
What does work mean?














(1)

Ans: Work = Force x distance moved in the direction of force.
(i)
A worker transfers rice bags from the lorry and brings them to the store by carrying them on his shoulder. Explain why no work has been done.






(1)

Ans: Weight of bags are perpendicular to the distance moved. Force is not in same direction as distance moved.

(ii)
A boy tried to open a room door but failed. Although he applied a force, explain why no work has been done. 














(1)


Ans: No displacement of door although force is applied.

(c)
A boy of mass 30 kg runs up a flight of stairs to a floor which is at a height of 5.5 m in 

6.0 s. Ta
king the weight of 1 kg to be 10 N, calculate the work done by the boy against gravity?


















(2)

Ans: Work done = 30 x 10 x 5.5 = 1650 J



















B2   (a)
Describe an experiment that demonstrates how different types of surfaces emit heat radiation differently.















(3)

Ans: take a shiny tin can and paint half of its outer surface dull black. The tin can is then filled with boiling water. Place your hands at equal distances from two sides of the can. You will feel that the black side radiates more heat energy than the shiny side. A dull black surface is a better emitter than a shiny one.
(b)
Describe two features of an electric kettle that reduce its heat loss to the surroundings. State for each, which form of heat transfer it reduces.







(2)

Ans: shiny metal to reduce radiation. Base of kettle has plastic feet to reduce conduction. A lid to reduce convection and evaporation.
(c)
The diagram below shows the drawing produced by a student who had carried out an experiment to see how a beam of light was refracted by a rectangular glass block which had been placed on ABCD.
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(i)
Give a brief description of a method which could have been used to carry out the experiment.
















(3)


Ans: Set up block with a ray box on a white paper. Draw outline of block. Mark two dots on both incident and emergent rays. Remove the block and ray box. Join the dots extending to the outline of block. Draw the path ray took in the glass.

(ii)
The refractive index of light passing from air to glass is 1.5. A ray of light strikes the surface AB of the rectangular glass block at an angle of incidence of 450. Calculate the angle of refraction.














(2)


Ans: 1.5 = sin 45/ sin r  ,   sin r = sin 45/ 1.5 , r = 28.1

B3  
(a)
 Describe an experiment you should carry out to determine the electrical resistance of a 
resistor. Include a circuit diagram in your answer, and explain how the resistance would be calculated from the readings you take.











(5)
Ans : Diagram……..2 

(i)Set up circuit as shown. Record value of current and p.d. Repeat for different values of V and I by settings of the rheostat. Tabulate the results. Plot V against I. The resistance is the gradient of graph. 

(ii)or Calculate the resistance = V/I and find the average value.


(b)
A mains heater carries a current of 8.0 A and has a power rating of 2 kW.



Calculate

(i)
the voltage of the supply,











[1]




Ans: V = P/I = 2000/8 = 250 V




(ii)
the resistance of the heater element








[1]




Ans: R = V/I =250/8 = 31.25 ohms

(iii)
the cost of the energy used by the heater in 5 hours if electricity costs 20 cents per kWh.















[2]




Ans: cost = 2x5x0.2 = $ 2

(c)
Suggest a suitable rating for a fuse to be used in the plug connecting the heater in part (b)  to the mains supply.













[1]




Ans: 13 A fuse
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