Worked Solution for 2005 GCE O Level Pure Physics Paper 2 Section B
9. a) as potential difference increases, resistance of L increases.
b) (i) p.d. across L = 1.5 V
p.d. across W = 12 V 
p.d. across supply = 12 V + 1.5 V = 13.5 V

(ii) V = R I 
1.5 V = R (0.8A) 
R = 1.5 / 0.8 = 1.875 = 1.88 ( . 

(c) (i) 0.8 A 
(ii) IL = 2 A 

I = IL + Iw = 2.8 A
(iii) V = R I 
12 V = R (0.8 A) 
R = 15.0 ( 
(iv) V= RI 

12 V = R (2.8A) 
R = 4.29 (
10. (a) (i) Whenthe light is blocked by the card, the resistance of the LDR increases. When the light is not blocked by the card, the resistance decreases. 
(ii) When the bottom part of the card blocks the light. No light reaches the LDR, resistance of LDR increases. The p.d. across the LDR thus increases. 

(b) As the card falls through, the LED lights up from 0 to 0.08s, turn off from 0.08s to 0.11 s, then turns ON from 0.11 s to 0.19s, then OFF from 0.19s to 0.205s and then ON from 0.205 to 0.22s. This is because when the LDR has low p.d., the input into NOT gate is “0”, the output of NOT gate is “1”, lamp turns ON. When the p.d. across LDR is high, the input into NOT gate is “1” and thus the output of NOT gate is “0”, leading to lamp being OFF. 

(c) (i) for pulse 1 : average speed = distance / time 
1.0 m/s = distance / 0.03 s 
distance = 0.03 m 
apply on pulse 2 :

average speed = distance / time
average speed= 0.03 m  / 0.015s
average speed = 2.00 m/s 

(ii) Acceleration = (final speed – initial speed) / time
= (2m/s – 1m/s) / 0.103 s = 9.709 = 9.71 m/s2 (3 sig. figures)

11. EITHER 

(a) measure the mass of water and kettle on an electronic balance, m1 kg 
turn on the heater. When the water starts to boil, start the timing on the stopwatch.  
After boiling for 60s, switch off the heater.

Time taken = 60 s. Measure the mass of water left and kettle, m2 kg 

Energy given by kettle = Power x time 
Energy is used to boil water = mass of water boiled x specific latenmt heat of vaporistaion

Therefore , 
Power x 60 s = (m1-m2) x 2.36 x 106 J/kg
power = [ (m1-m2) x 2.36 x 106 ]/ 60      W

(b) (i) Energy = power x time 
= 2000W x 6 x 60 s = 720 000 J

(ii) Energy = 2 kW x (6/60) h = 0.2 kWh 
(iii) 720 000 J  = 0.2 kWh 
1 kWh = 3600 000 J
(c) During evaporation, the faster than average molecules escaped from the surface of the water. The average kinetic energy of the molecules left behind is lower. Therefore the water left behind is colder. Total Energy of water is lower.
OR 
(a) (i) number of pulse = total time / period = 6x60 s / 0.00462 s = 77922 = 77900 (3 sig figures) 

(ii) energy = 77900 x 0.00012 J = 9.35 J 

(iii) Energy = m c (change in Temp) 
9.35 J = 50 g (4.2 J/g oC) (temp rise)
temp rise = 0.0445 oC

(b) energy is loss to the surrounding (air and container). Less energy is gain by water. Water temp rise is lower than calculated value.
(c) (i) rate of energy transfer 
(ii) energy in radio wave per s = 9.35 J 
input energy = 6 x 60 x 0.2 = 72 J 
Percentage pf energy converted to radio wave energy = (9.35 / 72) x 100 = 13.0 % (3 sig figures) 









