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Suggested answers to 2015 GCE O-levels Physics (5059) Paper 2 
by Physics Tutor Calvin Kong 

  
 Section A 
  
1a The time taken t for 20 complete movements (oscillations) is measured 
 several times and the average <t> is calculated. 
 The time for one complete movement is then <t> / 20. 
1bi The distance moved by the athlete / handle 
1bii The work done by the athlete divided  
 by the time interval in which the work is done. 
  
2a The principle of moments states that for a body to be in equilibrium,  
 the sum of clockwise moment about a pivot must equal to the sum of anticlockwise moment about 

the same pivot 
2bi The distance between the line of action of the applied force to the pivot is large.  
2bii Moment = Force x Distance = (30 N)(0.2 m) 
 = 6.0 Nm 
2biii Applying principle of moments, 

Clockwise moment = anticlockwise moment 
6.0 Nm = (F)(0.012 m) 

 F = 500 N 
  
3ai 1. Force = Pressure x Area = (3.0 x 105 Pa) (5.0 x 10-5 m2) 
 = 15 N 
 2. Force = Atmospheric Pressure x Area = (1.0 x 105 Pa) (5.0 x 10-5 m2) 
 = 5 N 
 Value of F = 15 N – 5 N = 10 N 
3aii Since pressure exerted in a confined incompressible fluid is transmitted equally in all directions 

(Pascal' Principle), it follows that equal pressure exerted on both Pistons P and Q. Since piston Q 
has a larger area, the force exerted by piston Q on R will be larger than the force exerted at piston 
P. 

3bi Volume of air bubble in Fig. 3.2b is smaller, resulting in a greater number of air molecule per unit 
volume. 

 The frequency of collisions of the air molecules with the inner surface of the bubble increases, 
resulting in a larger average force exerted and hence a larger pressure. 

3bii Some work will be done in compressing the air. The efficiency of the hydraulic press will be 
reduced. 

  
4a It refers to the amount of gravitational force acting on a unit mass. 
4b Increase in weight = final weight – initial weight 

= mgf – mgi = m (gf – gi) = (80 kg) (9.8 N/kg – 9.7 N/kg) = 8 N 
4c loss in gravitational potential energy = mgihi = mgihf 

= (80 kg)(9.7 N/kg)(39000 m) - (80 kg)(9.8 N/kg)(3000 m) 
 = 28 000000 J 
4d During the fall, gravitational potential energy Ep is converted to kinetic energy Ek. The equation  Ep 

=  Ek applies. 
 Ep = mgh and Ek = ½mv2, where m is the mass of the sky-diver.  

The resulting equation is mgh = ½mv2 and the factor m can be removed from both sides of the 

equation (cancels out). The resulting equation is v = 2gh . 
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5a Insert bulb into a funnel containing pure melting ice. 
 The meniscus of the mercury should be at the 0 oC marking. 
5b 

 physical property that 
changes 

substance or object involved 

example volume a liquid 

 gas pressure 
resistance 

electromotive force 

a gas 
 a metallic conductor 

two different metal conductors (wires) 

There are several possible answers. 
 

5c energy loss by water = energy gained by thermometer 
mass of water x specific heat capacity of water x temperature change of water = heat capacity of 
thermometer x  temperature change of  thermometer 

mw cw w =  Ct t 
mw [4.2 J / (g oC)] (85 – 80) = (2.5 J /oC)] (80 – 20) 

 mw = 7.1 g 
  
6ai  

 
 
 
 
 
 
 
 
 
 
 
 
 

6aii Inside the prism, the angle of incidence of the ray at the glass-air boundary is greater than the 
critical angle. Total internal reflection of the light ray occurs at P also because it is travelling from 
optically denser medium to optically less dense medium  

6bi 
n = 

r sin

i sin
 

1.5 = 
r sin

45 sin 
 

 
r = sin-1[

1.5

45 sin 
] = 28o 

6bii  
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7a As fuel flows through hose, friction causes electrons to be transferred from fuel to hose. 
7b If discharging takes place, a spark may result. This spark can ignite the fuel. 
7c The wire functions as an earth wire which allows electrons to flow from ground to the aircraft 

neutralising the positive charge. 
7d Several possible answers. 

1. Damage of electrical components such as computer hard disks 
2. Electrostatic discharging between clouds and ground, i.e. lightning 
3. If a person touches a highly charged object, a large current may flow through his body and 

possibly cause burns or stopping of heart. 
  
8ai 

I = 
R

V
= 

3.2

2.9
 

 = 0.91 A 
8aii 

R = 
I

V
=

0.91

12.0
= 13   

8bi 

Re = 

1

3.2

1

 3.2

1










 + (10 – 3.2) 

 = 1.6 + 6.8 = 8.4   
8bii at A: 12 V 

at B: 0 V 
8biii The lowest possible voltage across the bulb in Fig. 8.2 is 0 V. This allows for the brightness of the 

bulb to be adjusted to zero. 
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 Section B 
  
9ai 1. For low currents between 0 A to 1.0 A, the voltage increases by a fixed amount for every unit 

increase in current.  Voltage is directly proportional to current. 
2. For currents above 1.0 A, the increase in voltage gets greater for every fixed every unit 

increase in current.  Voltage increases exponentially with current. 
9aii It can be deduced from the data that increasing the length of fuse wire does not affect the current 

that causes it to melt. 
9aiii The resistance of the wire increases with its length. Wire X is longer and will thus have higher 

resistance.  
 Due to its higher resistance, a larger potential difference across the wire is required to produce the 

same current in a lower resistance wire because more work has to be done in driving unit charge 
through it. 

9bi With the strong wind cooling down the wires, their resistance decreases. Less voltage is now 
required to bring about the same current. 

9bii The current that causes the both wires to melt is greater. 
9ci Radiation of heat in the form of infrared waves. 
 Conduction through the metal conductor. 
9cii Heat is conducted away quickly by the metal clips, which itself is a good thermal conductor. 
  
10a  

10bi distance = area under graph = ½ (2)(3) 
 = 3 m 
10bii distance = area under graph = ½ (3+6)(2) = 9 m 
10ci 
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10cii It has a constant positive gradient. 
10di  

10dii (Newton’s First Law states that an object will continue in its state of motion unless a resultant force 
acts on it) 
From D onwards, the friction equals to the component of the gravitational force (weight) that is 
parallel to the slope. The resultant force acting on the skier in the direction fo the slope is zero. 

 Since the resultant force is zero, the skier travels at constant speed. 
  
11 EITHER 
  
11ai On the screen display, the horizontal distance between two consecutive points in phase is 2 

divisions.  
 This means that both waves have the same period and therefore the same frequency. Since pitch 

depends on the frequency of the wave, it can then be concluded that both have the same pitch. 
11aii The distance between the crest and rest postions for both wave are different. They both have 

different amplitude and therefore loudness. 
11bi An imaginary line that joins up all points on the that are in phase. 
11bii As comapred to microphone A, microphone B is further away from the loudpeaker. 
 It therefore takes a longer time fo r the wavefront to travel to microphone B.  
11biii 1. time interval = (0.20 ms/division) x (2.5 divisions) = (0.20 x 10-3)(2.5) 
         = 0.0005 s 
 

2. speed = 
time

distance
 = 

s 0.0005

m 0.17  

       = 340 m/s 
  

friction 

normal 

force 
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 OR 
  
11a  

11bi As the magnet rotates, the magnetic flux linking the coil changes. 
11bii The iron core is able to strengthen (concentrate) the magnetic flux linking the coil. This will result in 

greater e.m.f. induced. 
11ci By Lenz’s Law, the direction of induced current in coil P is such that its magnetic effect opposes 

the motion of the rotating bar magnet. This means that the induced current in cil P is in a direction 
such that th eright side of coil P is a North pole.  

 The direction of current is then determined using the right-hand grip rule. 
11cii P = 

R

V2

= 
 1000 2.5

2 2



0  

 = 0.16 W 
11d Slip Ring 

N 

S 


