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PAPER II

Section A
1
a)
Change in potential energy = 0.50 x 10 x 1.2 [1] = 6.0 J [1]

b)
Useful power = 6.0 / 5.0 [1] = 1.2 W [1]

c)
Number of revolution = 1.2 / ( ( x 0.001) [1] = 382 [1]

d)
Speed of rotation = 382 / 5.0 [1] = 76.4 revolutions per second [1]

2
a)
Point is on the horizontal line on the left arm of tube.
[1]


b)
 (gh = (gh 
(900)(10)(0.11) = (1000)(10)(h) [1]

h = 0.0990 m [1]


c)
(gh = (gh 

(900)(10)(0.15) = (1000)(10)(h) [1]
h = 0.135 m 

[1]

Rise of water level = 0.135 – 0.0990 = 0.0360 m [1] 

d)
Air molecules move randomly and continuously [1] and collides with the surface of the liquids. [1] This collision exerts a force on the surfaces of the liquids creating a pressure. [1]
3

a)
 When air is pushed out of the suction cup, a partial vacuum is 
created under the suction cup. 
 [1]

Atmospheric pressure outside the suction cup is higher than pressure in the suction cup 
[1]

Resultant force acting inward on the suction cap and hold the mirror onto the body of the car. 
[1]
b)
On a hot day, the air molecules in the suction cup move faster & collide more often. Pressure within the cup increases  
[1] 

When the pressure within the cup equal to the pressure outside, there will be no resultant force acting onto the cup and it will drop due to the pull of gravity.  
[1]
4
a)
Ultrasound can pass through steel sheet
[1]
                                OR

Ultrasound has very good penetrating power through liquids and solids.

b)
The intensity (or strength or amplitude) of the ultrasound will be lower than normal.

[1]    
c) 
Ultrasound has very short wavelength so it can distinguish small difference in distance.

[1]

d)
f = 20,000 Hz,   or  20,001 Hz

                       
(  =  V / f     =  350 / 20000  =  0.0175 m
[1]

5
a)
F


C


G


A
1 each

b)
travel at the speed of light 3 x 108 m/s 



OR
can travel through vacuum

[1]

c)
G can travel in vacuum but sound wave cannot    OR

G is transverse but sound is longitudinal

[1]
6
a)
Heat travel from the fire all the air above by convection currents [1/2]  
with hot air near the fire rising and cold air near the top sinking due to density differences. Heat also reaches the fire detector via radiation. [1/2]
The metal cap, solid wax and diaphragm then gain heat from the air by conduction [1] through the solid metal cap until the wax melts and the metal cap drops to the ground below, leaving the diaphragm exposed to the hot air.

During this time, heat was also spread from the fire to the air and air-filled chamber via radiation. [1]
The air in the diaphragm is then heated up via convection [1] within the air-filled chamber. The expanding air volume then pushes the metal disc towards the metal contacts to complete the circuit. [1]
Upon completing the circuit, the alarm is activated, signaling that heat is being detected in the room.

b)
Paraffin wax

[1]

7
a)
Negative charges will move from Sphere A to sphere B [1/2] as the 
iron nail is a conductor [1/2]. B becomes negatively charged [1]. This causes both A and B to experience repulsion [1/2] as like charges repel [1/2].

b)
No movement will be observed [1/2] as there is no movement of charges [1] since the wooden stick is not a conductor [1/2].

8
a)
As the temperature of the thermistor increases, its resistance 
decreases and as its temperature decreases, its resistance increases.
[1]
b) 
i)
Nichrome [1] as it has a high resistivity and high melting point 
or can withstand high temperatures. [1]
ii)
Initially, the thermistor is cold and has a high resistance. Thus, only a small current flows in the circuit which is not large enough to light up the lamp. As the thermistor is heated by the filament, its temperature rises which causes its resistance to decrease. A larger current flows in the circuit now to operate the lamp.

iii)
P.d. across lamp and thermistor = RI = 0.0135 A x 10 Ω = 
0.135 V
[1/2]
                

P.d. across thermistor = 1.5 – 0.135 = 1.365 V
[1/2]
               

 By potential divider formula,

                
Resistance of thermistor = (1.365/0.135) x 10 = 100 Ω (2s.f) [1/2]
From the graph, when resistance = 100 Ω, temperature = 90oC [1/2]
 OR  
Total resistance across lamp = 1.5/0.0135 = 110 Ω (2s.f) [1]
         

Resistance of thermistor = 110 – 10 = 100 Ω
[1/2]
                
From the graph, when resistance = 100 Ω, temperature = 90oC [1/2]
Section B

9
a)
1.
Depth provides protection from cosmic ray particles that 

could generate spurious results. 

2.
The rock at that depth is extremely stable. 

3.
100 metres of rock and earth provides excellent protection from radiation and other hazards for people on the surface.



ANY 1 of the above
[1]
b)
Because air would slow the particles.

c)
The magnets that are evenly spaced around the 27 km circuit have the job of guiding the protons in a circle.[1] 

 Without these magnets, the protons would fly off in a straight line.  [1]

d)
To cool [1] the dipoles which are carrying enormous amount of electrical current. [1]

e)
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f)
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= 2.89 x 108 m/s

g)
But because the magnets have been cooled almost to absolute zero and have become superconductors, a small voltage can drive an enormous current. [1]

10
a)
Fans should not be joined together in series.
[1]
The wire connected to the switch should be connected to the live wire instead of neutral wire.
[1]

There should be earth connection to the metal casings of the electric fans.
[1]

[image: image5.jpg]E

Metor

Motor

Fan A

Fan B



b)








[1]

c)
i)
Fuse
[1]

ii)
Fuse melts and opens the circuit
[1]



When current exceeding the rated value flows through it.
[1]

d)
Suitable circuit diagram 
[1]

Appropriate procedure that verifies the aim

[2]

11
EITHER
a)
Critical angle is the angle of incidence when the angle of refraction is 90o 


when light passes from a denser to a lighter medium.
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b)











diagram: [1]

Place the semi-circular glass block on a white sheet of paper and trace the outline of the glass block.  By using a ray box, shine a light that passes through the point K as shown in the diagram above.
[1]


Move the ray box along the circular surface of the glass block until the refracted light lies on the line KL. 
[1]


Mark down the point on the circular surface of the glass block.


Remove the glass block and connect the point to K. 
[1]



Measure the angle of incidence and hence the critical angle is found.
[1] 

c)

i)

[image: image3.wmf]54

.

1

10

3

8

=

´

v



[1]



v = 1.95 x 108 m/s
[1]


ii)
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c = 40.5o
[1]


since the angle of incident = 90o-30o = 60o [1/2], total internal reflection take place. [1/2]

OR

a)
i)
The S Pole of the permanent magnet caused an induced N-pole on 
end of steel fibre nearer to magnet. [1] since unlike poles attract, the steel fibre is attracted by the magnet [1]

ii)
copper is non-magnetic material ; magnetic induction cannot work on copper 
[1]
iii)
if magnet approaches fibre from right side, the force acting on fibre is trying to turn the fibre [1] instead of pulling it out along its axis. This may cause further tear on the skin [1]

b)
i)
Vp/Vs  = Np/Ns






Vs = 240V x 5/400 [1] = 3V [1]    



ii)
1.
In a step-down transformer, a large current is set up in the 

secondary coil, this large current generates a large quantity of heat energy and hence the iron melts after a while.  
[1]



2.
Due to the larger current in the secondary coil, the size of the 


conductor must also increase proportionally. This is to prevent any overheating in the coil. 

[1]



3.
This would reduce the amount of magnetic flux linkage, and 


resulting in smaller induced emf and hence less current in the secondary coil. The heat generated on the nail is greatly reduced and the nail does not melt.   [1] 
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