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SCIENCE
5155/02, 5156/02
Paper 2 Physics
August 2009
Paper 1 and 2: 1 hour 15 minutes
PRELIMINARY EXAMINATION

SECONDARY FOUR NORMAL ACADEMIC
READ THESE INSTRUCTIONS FIRST
Do not open this booklet until you are told to do so.

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams, graphs or rough working.

Section A

Answer all questions.  
Section B

Answer any two questions. 
In calculations, you should show all the steps in your working, giving your answer at each stage.
You are advised to spend no longer than 30 minutes on Paper 1.

You may proceed to answer Paper 2 as soon as you have completed Paper 1.

At the end of the examination hand in your answers to Paper 1 and Paper 2 separately.
The number of marks is given in brackets [ ] at the end of each question or part question.

Section A

Answer all the questions in the spaces provided

1
Figure 1.1 and 1.2 shows two types of wave motion.
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(a)
Which figure represents longitudinal wave motion? 



[1]


…………………………………………………………………………………………..

(b)
What is the name of the other type of wave motion?



[1]


…………………………………………………………………………………………..

(c)
State what is meant by the term wavefront.




[1]


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..

2
A light ray travels from air into a glass block.

(a)
Calculate the refractive index of the glass if the angle of incidence is 50° 
and the angle of refraction is 30°.






[2]

(b)
State two conditions for total internal reflection to take place in the glass 
block.










[2]


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..

3
A beaker of water is heated as shown in the diagram below. 
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(a)
Explain how convection currents are set up in the water.


[2]


…………………………………………………………………………………………..


…………………………………………………………………………………………..



…………………………………………………………………………………………..



…………………………………………………………………………………………..

…………………………………………………………………………………………..


…………………………………………………………………………………………..

(b)
Can the water be heated by convection currents if the water is heated at point 
X? Give a reason for your reason.





[1]


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..

4
An electric iron is connected to a three-pin plug shown in the diagram.


(a)
Complete the following table:






[2]

	
	name of wire
	colour of wire insulation

	wire X
	
	

	wire Y
	
	


(b)
Identify part Z and state its purpose.





[2]


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..


…………………………………………………………………………………………..

Section B

Answer any two questions from this section in the spaces provided.

5
The diagram shows a 4 kg box resting on a horizontal surface. A force F is 
applied on the box and this produces an acceleration of 0.5 m/s2 for 3 s. 


(a) Calculate the speed of the box after 3 s of motion.



[2]

(b) On the axes below, draw the speed-time graph of the box for the first 3 s.
[1]


(c)
Calculate the distance travelled by the box in the first 3 s.


[2]

(d)
Calculate the resultant force acting on the box.




[2]

(e)
The force F is removed after 3 s and the box slowed down and eventually 
stopped. State what caused the box to slow down and stop.


[1]


…………………………………………………………………………………………..

6
A ball of mass 0.9 kg was released from rest at point A and travelled, with 
negligible air resistance, down a frictionless slope as shown in the figure 
below. (take g = 10 m/s2)
(a)
What is the weight of the ball?






[1]

(b)
How much work is done in lifting the ball from the ground to point A?
[2]

(c)
What is the gravitational potential energy of the ball at point B?

[2]

(d)
Calculate the speed of the ball at point B.




[3]

7
The figure below shows a circuit with three lamps, L1, L2, L3, and three 
switches, S1, S2, S3. 

The lamps are identical and each has a resistance of 5 Ω. 


(a)
Only switches S1 and S2 are closed.


(i)
Which lamp or lamps will light up?




[1]


…………………………………………………………………………………………..


(ii)
What is the resistance of the circuit?




[2]


(iii)
What is the current through each lamp?




[2]


(iv)
What is the power dissipated by each lamp?



[2]

(b)
Switches S1, S2, S3 are now closed.









Which lamp or lamps will light up now?





[1]

…………………………………………………………………………………………..

End of Paper

Answer to Paper 2
Section A

1(a)
Figure 1.2 [1]

(b)
transverse wave [1]

(c)
A wavefront is an imaginary line joining particles in the same phase. [1]


(or a wavefront is an imaginary line joining all particles on the crests.)

2(a)
n = sin i / sin r

              = sin 50° / sin 30° [1]


   = 1.53 [1]

(b)
1. The light ray must be travelling from glass into air. [1]


2. The angle of incidence is more than critical angle. [1]

3(a) 
Water at the bottom of beaker is heated up and becomes hot.


Hot water expands, becomes less dense and rises to the top of the beaker.


Cooler water, being denser, sinks to the bottom of the beaker.
[1]

(b)
No. The hot water, being less dense, remains at the top of the beaker while 
the cooler water, being denser, remains at the bottom of the beaker. 
[1]

4(a)

	
	name of wire
	colour of wire insulation

	wire X
	Earth wire

	Green and Yellow [1]

	wire Y
	Neutral wire

	Blue [1]


(b)
Part Z is a fuse.


A fuse is a safety device which breaks the circuit when the current flowing 
through it is more than the fuse rating. [1]


(or a fuse is a safety device which isolate the equipment from the high voltage 
when it melts.)

Section B

5(a)
a = (v-u)/t [1]


v = 0.5 x 3 = 1.5 m/s [1]


(b)


Straight line starting from origin and ending at 1.5 m/s at t = 3 s. [1]

(c)
Distance = Area under speed-time graph [1]



    = 0.5 x 3 x 1.5 = 2.25 m [1]

(d)
resultant force = ma = 4 x0.5 [1]




   = 2 N [1]

(e) 
Friction between box and surface slow down the box. [1] 

6(a)
weight = mg = 0.9 x 10 = 9 N [1]

(b)
Work done = weight x height [1]



        = 9 x 8 = 72 J [1]

(c)
gravitational potential energy at B = mgh [1]







= 0.9 x 10 x 2 = 18 J [1]

(d)
Using principle of conservation of energy,


Kinetic energy at B = Total energy – GPE at B [1]


KE = 72 – 18 = 54 J [1]


0.5 x m x v2 = 54


v = 10.95 = 11.0 m/s [1]

7(a)(i)
Lamps L1, L2 and L3 {1]

(ii)
R = 5 + 5 + 5 [1]


    = 15 Ω [1]

(iii)
V = IR [1]


6 = I x 15


I = 0.4 A [1]

(iv)
P = I2R [1]


    = 0.42 x 5 = 0.8 W [1]
7(b)
L1 and L3 only [1]
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