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Paper 2
Section A
1. (a)
1.95 mA
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(b)
1.1 V
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2.
(a)
0.03 = 
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t = 1.5 x 10-4 s
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(b)
deceleration = 
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   = 2.67 x 106 m/s2
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(c)
F = ma = 0.012 x 2.67 x 106






[1]




             = 3.20 x 104 N
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3.
(a)
KE = 
[image: image3.wmf]1
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x 40 x 52
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      = 500 J
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(b)(i)
Loss in PE = 40 x 10 x 10 sin150
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 = 1035 J = 1040 J
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(b)(ii)
Total energy at B = 500 + 1035 = 1535 J
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   v = 8.76 m/s
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(c)
Disagree. There is no violation of Principle of Conservation of Energy because all 



the energy at B was used to do work against friction along BC.
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4.

Scale used
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Diagram
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X = 52 N (
[image: image5.wmf]±

1 N)
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5.
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         d = 176 m
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6.
(a)
Free translational or rotational motion
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Random or continuous or fast
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(b)
On collision with the wall
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Exerts a force of  impact
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Force acting normally over the area of impact is the pressure
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7.
(a)
When light travels from an optically denser medium to an optically less dense 



medium and the angle of incidence is greater than the critical angle, all the light is 



reflected back into the optically denser medium.
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(b)
COD
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(c)
Critical angle of plastic = 420
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(d)
n = 
[image: image8.wmf]0

1

sin42
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n = 1.49

8.
(a)
Object distance = 9.0 cm (8.5 cm to 9.5 cm)
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Height of object = 4.8 cm (4.6 cm to 5.0 cm)
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Two rays with arrows
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Correct scale used







[1]


(b)
Larger image as before or magnified image as compared to 8(a).
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9.
(a)
B , it has a larger current passing through it.
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(b)
Maximum current drawn = 
[image: image9.wmf]200

200

 + 
[image: image10.wmf]1400

200
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          = 8.0 A
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9.
(c)
P = 8 x 200 = 1.6 kW
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Cost of electricity = 1.6 x 150 x 0.30 = $72
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(d)
Thinner wires have higher resistance which will produce more heat. 



This will damage the wire insulation and cause a fire.
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10.
(a)
No current can flow through the circuit as the diode is in reverse bias (very high 



resistance). As such there will not be any force on the straight wire.
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(b)
When the diode is in forward bias, current flows through the circuit, the wire will 


move into the paper and returns to vertical position. When the diode is in reverse 


bias, no current flows and the wire remains stationary.
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Section B
11.
(a)
Vernier calipers
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(b)
Mass = 
[image: image11.wmf]23
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 = 2.3 kg
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Gravitational field strength = 
[image: image12.wmf]8.9

2.3

 = 3.87 N/kg
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(c)
Let m be the mass of the grey material.


Volume of iron = 
[image: image13.wmf]0.82

7.86

m



Volume of copper = 
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Density = 
[image: image15.wmf]0.820.18

7.868.92

m

mm

+

 = 8.02 g/cm3
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(d)

Use a bigger wheel with a larger area of contact with the ground so that the 




pressure exerted on the ground is reduced.
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(e)

Number of bits to be downloaded = 15 x 60 x 60
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= 54 000 kb = 54 Mb



[1]


(f)

Time taken for video clip to travel from Mars to Earth = 
[image: image16.wmf]10
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        = 300 s
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Transmission time = 
[image: image17.wmf]54000

120

 = 450 s




Total time = 300 + 450 = 750 s
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12.
(a)

The specific heat capacity of a liquid is the quantity of heat needed to raise the 




temperature of 1 kg of the liquid by 1 0C.
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(b)(i)
Heat is lost by convection to the air above the liquid.
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Heat is also lost when some of the liquid evaporates.
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(b)(ii)
Place a cover over the cup
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(c)(i)
m = 0.252 – 0.021 = 0.231 kg




mc
[image: image18.wmf]D



 EMBED Equation.DSMT4  [image: image19.wmf]q

 = 13 600
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          c = 
[image: image20.wmf]13600
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       = 4530 J/kg0C
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(c)(ii)
Assume that there is no heat loss to surrounding and the cup.
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(d)

At the instance when the heater was switched off, the temperature of the 




heater is still  higher than the liquid and heat is being transferred.
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13.
EITHER

(a)(i)
The metal object is a conductor and is uncharged as it is earthed. When the 




positively charged paint particles moved towards the metal object, it induces a 



negative charge on the metal surface. Since unlike charges attract, the paint 




particles are attracted by the metal object.




[3]

(a)(ii)
The paint particles are all positively charged. Like charges repel therefore the 




particles will repel each other and spread out uniformly.
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(b)(i)
Voltage across 6.0
[image: image21.wmf]W

 = 0.2 x 6 = 1.2 V
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Current through ammeter A2 = 
[image: image22.wmf]1.2

4

 = 0.30 A
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(b)(ii)
Voltage across 3.4
[image: image23.wmf]W

 = 0.5 x 3.4 = 1.7 V
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Voltage across the cells = 1.2 + 1.7 = 2.9 V
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(b)(iii)
Energy dissipated = VIt = 1.7 x 0.5 x (3 x 60)
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        = 153 J
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OR

(a)(i)
Deflects right
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    (ii)
No deflection / Stays at centre zero
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    (iii)
Deflects left
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(b)

1.
Increase the current
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2.
Increase the number of turns in the coil
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(c)(i)

Period = 
[image: image24.wmf]1

50
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     = 20 ms
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One wave = 20 ms (clearly marked in the diagram)
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(c)(ii)
Amplitude is halved (2.0 V)
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Period = 40 ms (only one wave)
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