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 _________________________________________________________________________
READ THESE INSTRUCTIONS FIRST
Do not open the booklets until you are told to do so.

Write your name and class/register number in the spaces above. 
You may use a soft pencil for any diagrams, graphs, tables or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.
Section A 
Answer all questions. 
Write your answers in the spaces provided in the question paper.

Section B
Answer any two questions. 
Write your answers on the lined paper provided and, if necessary, continue on separate answer paper.

At the end of the examination, fasten all your work securely together. 
The number of marks is given in brackets [ ] at the end of each question or part question.

SECTION A (45 marks)
Answer all questions in the space provided.
1
The velocity-time graph for two drivers is shown in the diagram. Driver A accelerates at a constant rate before braking. Driver B, who started at the same time, accelerates to 30 m/s before braking.
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(a)
Calculate the acceleration of driver A before he applies the brakes.









       acceleration = …………………..[2]


(b)
When do driver A and driver B have the same velocity?



……………………………………………………………………………………….[1]


(c)
Calculate the distance travelled by car B for the first 30 seconds.









distance travelled = …………..……..[2]


(d)
How far behind A is B at the time when both of them have the same velocity?









      distance apart = …………..……..[2]

2
The diagram below shows a block of mass 7 kg resting on a table. A force of 20 N is applied to the block pulling it to the right, which gives it an acceleration of 2 m/s2.
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(a)
What is the resultant force acting on the block?









       resultant force = …………..……..[2]


(b)
Explain why the resultant force is less than the applied force.


…………………………………………………………………………………………..


……………………………………………………………………………………….[1]

3
A simple pendulum is made by hanging a metal ball of mass 200 g from a point P, as shown in the diagram below.
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The ball is pulled to position B as shown.


Assume g = 10 N/kg.

(a)
Calculate the gain in gravitational potential energy as the ball is moved from A to B.








  gain in potential energy = …………..……..[2]

(b)
The ball is then released and it swings freely.


(i)
What will be the kinetic energy of the ball as it reaches A?



State your assumption.



………………………………………………………………………………….



………………………………………………………………………………[3]


(ii)
Using your answer to (b)(i), calculate the speed of the ball as it reaches A.








  

      speed = …………..……..[2]

4
The diagram below shows an open-top electric kettle with its exterior made of a material of poor thermal conductivity.

 


(a)
Explain how the heating element heats up the water in the kettle.


………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………[3]

(b)
Suggest a suitable colour for the kettle. Explain your answer.


………………………………………………………………………………………….


………………………………………………………………………………………[2]
5
(a)
With the help of the kinetic theory of matter, explain why evaporation causes cooling. 



………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………[2]

(b)
Write down two factors that increase the rate of evaporation.


………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………[2]
6
(a)
Complete the table to show the correct order of the components in the electromagnetic 

spectrum.









[2]
	
	X-rays
	Ultraviolet
	Light
	Infra-red
	Microwaves
	



(b)
Complete the table below to show the type of electromagnetic wave that is used in 

each application.








[2]
	Application
	Type of electromagnetic wave

	(i) Used to check forgery
	

	(ii) Used to sterilise medical equipment
	



(c)
Microwaves travel at a speed of 3.0 x 108 m/s in a vacuum and have a frequency of 

1.5 x 1010 Hz.

Calculate the wavelength of the microwaves.












  

wavelength = …………..……..[2]

7
The diagram below shows an electric circuit.
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(a)
(i)
Calculate the resistance across point P and Q.











resistance = ………….[2]




(ii)
Calculate the resistance of the circuit.











resistance = ………….[1]


(b)

Find the reading on the ammeter.












reading = ……………[2]


(c)

Calculate the potential difference across the 4 Ω resistor.










     potential difference = ……………[2]

8
An air-conditioner, rated 1.5 kW and 240 V, is switched on for 10 hours daily for 31 days.


(a)

Calculate the electrical energy used by the air-conditioner in kWh.










         electrical energy = ……………[2]


(b)

Calculate the cost of using this air-conditioner if the electrical cost is $0.25 per kWh.










         

     cost = ……………[2]


(c)

Explain why it is dangerous to plug many electrical appliances into the same power 



outlet via the use of a multi-way adapter.



………………………………………………………………………………………….


………………………………………………………………………………………….


………………………………………………………………………………………[2]
SECTION B (20 marks)

Answer any two questions.
Write your answers on the lined paper provided and, if necessary, continue on separate answer paper.

9
(a)
A uniform wooden plank of weight 450 N is set up as shown. The weight of the plank is 3 m from the pivot. A spring balance is fixed at point D and it reads 200 N.
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Calculate the mass of the weight Z in order to balance the prank.


[4]


(b)
Describe an experiment to determine the centre of gravity of an irregular-shaped lamina sheet.













You may use a diagram to aid your explanation.




[4]


(c)
State two ways of improving the stability of an object.



[2]
10
(a)
(i)
State two differences between a transverse wave and a longitudinal wave.
[2]



(ii)
Explain how the frequency and amplitude of sound affect its pitch and 




loudness.








[2]


(b)
The diagram below shows a square glass block. A light ray enters it at an angle of 60° 



as shown. 






(i)
If the refractive index of the glass block is 1.5, what is the angle of refraction? 














[2]



(ii)
What is the critical angle of this glass block?




[2]



(iii)
Will the light ray emerge from the block from surface XY?


[2]


11
(a)
With the aid of a labelled diagram, explain how an electric current can be used to 


magnetise a steel bar,








[3]


(b)
State, explaining your answer, whether you would choose iron or steel for each of the following.



(i)
a bar magnet








[1]



(ii)
the core of an electromagnet






[1]



(iii)
the needle of a compass






[2]


(c)
A metal rod AB is placed on two smooth horizontal metal rails fixed on the bench as shown in the diagram below.



The set of crosses represents a uniform magnetic field pointing into the paper.

[image: image6.jpg]rail

X X

Us

nA

X X X X||X X
X X X X

J

T oxxxx|[xx

X X X X||X X

T







(i)
What happens when switch S is closed? Explain briefly.


[2]



(ii)
Explain the effects on the motion of the rod AB when the magnetic field 




strength is increased.







[1]

----------------------End of Paper----------------------









7 kg
























































20 N

























































































































































































Y







































































































































































X





Q





P





60°















[Turn over


_1173986243.bin

