Solution for GCE O Level Pure Physics 2003 Nov Paper 2
Section A 

1. (a) 
  









(b) Gravitational field is the region where a mass experiences an attraction force.
(c) (i) W = mg = 65 kg x 3 N/kg = 195 N
(ii) resultant force = 500 N – 195 N = 305 N upwards
(iii) rF = ma ; 305 N = 65 kg x a ; a = 4.69 m/s2
2(a) the force in C exerts the largest moment about the pivot. The perpendicular distance from the force to pivot is the largest. 

(b) total clockwise moment = total anti-clockwise moment
120 N (0.34 m ) = F (0.8m)
F = 51.0 N

3(a) Image is upright and magnified and virtual.
(b) 











4(a) as one complete sound wave past a point, the air molecules at the point will vibrate to and fro (one complete oscillation) parallel to the direction of the sound wave. A compression and rarefaction will occur at the point. 

(b) (i) frequency is the number of complete waves made per second. 

(b) (ii) V = f ( ; 320 m/s = 2000 Hz x ( ; ( = 320/2000 = 0.16 m 
3 ( = 3 x 0.16 m = 0.48 m 

(c) f = 1/ T = 1/0.002 = 500 Hz 

5(a) air molecules are constantly moving in random directions. They collide with walls of the bottle. Upon collisions, the air molecules exert a force on the walls. The force exerted per unit area on the wall is the pressure.
(b) The air in the bottle reduces temperature. The air molecules move at lower speed. They collide with the walls at lower speed and exert a smaller force per unit area. The pressure outside the bottle is larger than the pressure inside. Thus the bottle collapse inwards.
6 (a) (i) The compass needle will turn and face towards west . 
(ii) The compass needle would point east.
(b) The compass needle tries to change direction 50 times a second. However due to the high frequency, the compass needle would vibrate on the spot. 

7. (a) (i) upwards
(ii) apply Fleming’s Left hand rule. The magnetic field is from N to S of magnet, represented by the index finger. Current flows from A to B, rep by the index finger. The thumb indicates the direction of the force on wire. 

(b) (i) upwards
(ii) the force acting on AB is always upwards. The coil will flip half a revolution and then flip back. 
(c) When a current flows in coil, the force acting on the coil rotates the coil half a revolution. The insulator on the wire touches the paper clip. No current flows in the coil. The coil continues to rotate due to inertia. The non-insulated part of the wire touches the paper clip again. Current flow in the coil. Process repeats. Coil rotates continuously.  
8. (a) Increase the number of turns in secondary coil. Decrease the number of turns in primary coil. 

(b) Iron, being soft magnetic material, allows magnetic flux to change magnitude and direction easily. Steel, being hard magnetic material, would not allow magnetic flux to change magnitude and direction easily. 

(c) (i) P = I V ; 36 W = I (24V) ; I = 1.5 A

(ii) IPVP = IS VS ; Ip 240 = 1.5A  x 24 V ; Ip = 0.15 A

Section B 
9. (a) (i) Soil dry, unable to conduct electrical current. Soil contacts are opened. Input B is low (zero) 

(ii) when it is dark, the resistance of LDR is high, p.d. across LDR is high, p.d. across R1 is low, input A is low. 

when it is bright, the resistance of LDR is low, the p.d. across LDR is low, p.d. across R1 is high, input A is high.

(b) 

1
0

0

0

(c) (i) A low,  B low , Q high 
(ii) dark ; dry 

(d) R1 increased. In order to get a low p.d. across R1, LDR resistance has to be higher, that means darker. The light level needed to turn on pump will be lower. 

10. a (i)  the air gets cooled by the ice box. Cold air has higher density and sinks. Warm air below has higher density and rises. The warm air rises to top, get cooled by the ice box. These convection currents caused the whole air to be cooled. 

(ii) Black surfaces are good emitter of thermal radiation. The fins will loss heat faster.
(b) total mass of ice = 16 x 20 g =  320 g 
energy = latent heat of fusion = m lf = 320 x 330 = 105 600 J 

(ii) There is no temperature in the plastic tray. No energy gain or loss by plastic tray.

(iii) Power = energy  / time


30 W = 105 600 J / time 
time = 3520 s . 

11. (a) energy is loss to surrounding. Repeaters ensure that the signal strength is not lost.

(b) speed of light in glass core is less than speed of light in cladding. Angle of incidence larger than critical angle. Total internal reflection occurs. 

(c) (i) 100 x 40 V = 4000 V
(ii) V = RI = 7500 x 0.7 x 0.8 = 4200 V
(iii) 4000 + 4200 = 8200 V 
(iv) E= I2Rt = 0.8 x 0.8 x 0.7 x 1 = 0.448 J 

OR 

(a) 

the GM tube and computer is switched ON without any obvious radioactive source around. Count rate recorded, Cb , as the background count. 

GM tube is brought near the radioactive source. The count rate is taken. After every half hour, record the count rate. Do so for about 3 hours. 


Plot a graph of count rate against the time taken. 

Calculate the duration for the count rates to reduce to half the amount. 










Average the half life values obtained. 


(b) (i) Wear lead lined protective gloves and suit.
(ii) alpha particles are more ionizing than gamma rays. The human cells will be more damaged by the ionization of the alpha particles. 
Solution prepared by : 
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