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Paper 2 Section A [50 marks]
1a.
For constant acceleration,

distance travelled 
= 
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40

= 1.6t2
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= 40 ÷ 1.6
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= 5 s 




[1]

1b.
a 
= (v − u) ÷ t

1.2
= (v − 0) ÷ 5

[1]


1.2
= v ÷ 5

v
= 1.2 × 5


= 6 m/s


[1]

1c.
distance of Q from finishing line

= 
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[1]


Hence distance between P and Q 
= 20 − 15








= 5 m


[1]

2a.
Sum of all forces at that point is zero.


[1]
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2b.



Scale: 1 cm rep 3 kN

[Diagram – 2]

T1 = 4.77 × 3 = 14.3 kN

[1]

T2 = 2.75 × 3 = 8.3 kN
 
[1]
3a.
By Principle of Moments,


Minimum Force × (0.8 + 0.5) = 20 × (
[image: image6.wmf]22

0.80.5

-

)
[1]


Minimum Force = 9.61 N (to 3 sf)



[1]

3b.
When it is lifted up half-way, the perpendicular distance of the weight to the pivot is shorter [1], the moment due to the weight is reduced. Besides, the perpendicular distance of the force to the pivot increases [1], hence an even smaller force is required to lift the cylinder. 
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Incident ray as shown in the diagram [1]
4b.
refractive index 
= sin i ÷ sin r




1.5
= sin 30° ÷ sin r

[1]




sin r
= sin 30° ÷ 1.5





= 0.333




r
= sin−1 0.333





= 19.5°


[1]

4c.
Reflections shown in the diagram

[2]

4d.
Distance = 10.5 cm



[1]

5a.
An electric field is a region where a charged particle is placed in will experience a force of attraction or repulsion.
[1]
5bi.


Positive charges on X and negative charges on Y 
[1]


Electric lines of force 





[1]

5bii.
For each grass seeds, the end nearer to the positive charged plate X will be induced with negative charge while the end nearer to the negative charged plate will be induced with positive charge [1]. When the grass seeds are placed side by side, the ends facing each other which are induced with opposite charge will attract each other [1]. Hence, the grass seeds will line up along the electric field lines between the plates.


6a.


Ammeter [1]   
Voltmeter [1]
6bi.
V 
= RI

12
= R × 3



R
= 12 ÷ 3



= 4 Ω


[1]

6bii.
P 
= VI



= 12 × 3



= 36 W

[1]

6c.
1000 Ω.


[1]

With a larger resistance, the smaller current is drawn from the cell. Hence, power loss will be greatly reduced due to the square effect on the current in the formula P = I2R.
[1]

7ai.
Effective resistance 
= 
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[1]





= 2.5 Ω



[1]

7aii.
Current through KLM 
= V ÷ R






= 20 ÷ 5



[1]






= 4 A




[1]
7b.
If the switch is closed, the 2.5 Ω resistor will be short-circuited. The voltage across the light bulb will be 20 V and the current flowing through it will be greater [1]. Hence, the lamp becomes brighter/may blow [1].


8ai.
A: Blue


[1]


B: Brown


[1]

8aii.
It does not make the dryer dangerous as its casing is made of plastics.


[1]

8aiii.
The dryer will always be connected to the live wire and it is an electrical hazard .
[1]

8b.
P 
= VI


480 
= 240I


I
= 2 A




[1]


Total current drawn from supply


= 2 + 2 + 0.50


= 4.5 A




[1]

9a.







Rays constructions with arrows showing directions
[2]

9b.
From the ray diagram, the focal length 
= 2.5 × 4









= 10 cm
[1]

9c.
Rays constructions with arrows showing directions 
[2]

Object distance 
= 4 × 4

= 16 cm
[1]

Paper 2 Section B [ 30 marks]
1ai.
Initial height of the ball above the ground


= 2.2 − 0.4


= 1.8 m

[1]

1aii.
Maximum height of the ball after the first rebound


= 2.2 − 1.7


= 0.5 m

[1]


1aiii.
The speed at t = 0.5 s


= (2.2 − 1.1) ÷ (0.6 − 0.4)
[1]


= 1.1 ÷ 0.2


= 5.5 m/s



[1]
1aiv.
The speed of the ball at t = 0.9s


= 0 m/s



[1]

1b.
Total energy at the beginning


= mgh


= 0.6 × 10 × 1.8


= 10.8 J






[1]


Energy after first impact


= mgh


= 0.6 × 10 × 0.5


= 3 J







[1]


% loss of energy 
= (10.8 − 3) ÷ 10.8 × 100%






= 7.8 ÷ 10.8 × 100%






= 72.2 %



[1]

1c.
The height would be the same.



[1]

The % loss of energy is dependent of the ratio of heights.

For the same % loss of energy, the ratio of the heights for he first ball will be the same as that of the second. Since the initial heights for both are the same, the heights after impact are the same. [1]


2a.




Correct graph with correct labels 
[2]


Correct graph only


[1]

2b.
Any points that corresponds to compression and rarefaction:

Compression – E, M     Rarefaction
– A, I and Q
[2]
2c.
Wavelength = 6.6 cm
[1]

2d.
Amplitude = 0.7 cm
[1]

2e.
velocity 
= frequency × wavelength


340

= f × 0.066



[1]


f

= 340 ÷ 0.066





= 5150 Hz
 (to 3 sf)

[1]

2f.
B is at 0.5 cm to the left of the rest position after half cycle.
 [2]
3a.
Specific capacity of water is the amount of energy required to raise the temperature of 1 kg of water by 1 °C.

[2]

3bi.
Mass of 20 litres of water is 20 kg.



[1]

3bii.
Q 
= mc∆θ




= 20 × (4.2 × 1000) × (100 − 20)
[1]




= 6720 kJ




[1]

3biii.
P 
= E ÷ t


2500 
= 6720000 ÷ t
[1]


t
= 2688 s

[1]

3c.
Q 
= ml




= 10 × (2260 × 1000)




= 22600000 J

[1]

3d.
Latent heat of vapourisation is the energy required to change a substance from the liquid state to the gaseous state [1] by breaking the intermolecular bonds between the particles [1].

3e.


P1V1 
= P2V2

1.0 × 105 × 400 
= P2 × 250


[1]




P2 
= 1.6 × 105 Pa

[1]

3fi.
Pressure exerted by 300 N mass


= Force ÷ Area


= 300 ÷ (80 ÷ 10000)


= 3.75 × 104 Pa




[1]

3fii.
Pressure reading on the Bourdon gauge


= 1.0 × 105 + 3.75 × 104


[1]

= 1.375 × 105 Pa




[1]
3fiii.


P1V1 
= P2V2

1.0 × 105 × 400 
= 1.375 × 105 × V2





V2 
= 291 cm3 (to 3sf)
[1]

Ratio of volumes = 400 : 291




= 1.375 : 1


[1]

3fiv.
The pressure inside the syringe is equal to the pressure outside the syringe.



[1]
3g.
As the syringe is placed into the beaker of ice-water, the ice-water will remove heat energy from the air in the syringe. The air particles will move with less kinetic energy [ ½ ]. As a result, the number of collisions per second with the wall will decrease [ ½ ] and thus the pressure in the piston will decrease. [1]
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