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Data   

speed of light in free space, c = 3.00 x 108 m s-1 

elementary charge, e = 1.60 x 10-19 C 

the Planck constant, h = 6.63 x 10-34 J s 

unified atomic mass constant, u = 1.66 x 10-27 kg 

rest mass of electron, me = 9.11 x 10-31 kg 

rest mass of proton, mp = 1.67 x 10-27 kg 

acceleration of free fall, g = 9.81 m s-2 
 
 
 
 

Formulae   

uniformly accelerated motion, s = ut + ½at2 

 v2 = u2+ 2as 

work done on/by a gas, W = pV 

hydrostatic pressure, p = gh 

resistors in series, R = R1 + R2 + … 

resistors in parallel, 1/R = 1/R1 + 1/R2 + … 
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1 Which of the following shows the SI base units for power? 
 

A J s-1 B kg m2 s-2 C I V D kg m2 s-3 
 
 
2 A student finds the density of a liquid by measuring its mass and its volume. The 

following is a summary of his measurements. 
 

 mass of empty beaker = (20 ± 1) g 
 

mass of beaker + liquid = (70 ± 1) g 
 

                       volume of liquid = (10.0 ± 0.6) cm3 
 

He correctly calculates the density of the liquid as 5.0 g cm-3. 
 

What is the uncertainty in this value? 
 
A 0.4 g cm-3 B 0.5 g cm-3 C 0.6 g cm-3 D 2.6 g cm-3  

 
 
3  Which estimate is realistic? 
 

A The kinetic energy of a bus with 10 passengers travelling on an expressway is  
30 kJ. 
 

B The mass of an adult elephant is 500 kg. 
 

C The temperature of a hot oven is 300 K. 
 

D The volume of air in a car tyre is 0.030 m3.  
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14 A solid rubber ball has a diameter of 8.0 cm. It is released from rest with the top of the 
ball 80 cm above a horizontal surface. It falls vertically and then bounces back up so 
that the maximum height reached by the top of the ball is 45 cm, as shown. 

 
 

 
 
 
 If the kinetic energy of the ball is 0.75 J just before it strikes the surface, what is its 

kinetic energy just after it leaves the surface? 
 
 A 0.36 J B 0.39 J C 0.40 J D 0.42 J 
 
 
15 A weight W hangs from a trolley that runs along a rail. The trolley moves horizontally 

through a distance p and simultaneously raises the weight through a height q. 
 
 

 
  
 
 As a result, the weight moves through a distance r from X to Y. It starts and finishes at 

rest. How much work is done on the weight during this process? 
 
 A Wq B W(p+q) C Wp D Wr 
 
 
 
 
 
 
 
 



11 
 

© IJC 2015 8866/01/Prelim 2/15 [Turn over
 

 

16  Which line in the table summarizes the change in wave characteristics in going from 
infra-red to ultraviolet in the electromagnetic spectrum?  

 

 frequency speed in a vacuum 

A increase decrease 

B decrease no change 

C increase no change 

D decrease decrease 

 
 
17 A light wave of amplitude A is incident normally on a surface of area S. The power per 

unit area reaching the surface is P. 
 

The amplitude of the light wave is increased to 2A. The light is then focused on to a 

smaller area 
3

S
. 

 
What is the power per unit area on this smaller area? 

 
 A 6P B 12P C 18P D 36P 
 
 
18 The speed of a transverse wave on a stretched string can be changed by adjusting the 

tension of the string. A stationary wave pattern is set up on a stretched string using an 
oscillator set at a frequency of 650 Hz. 

 
 

 
 
 

How must the wave be changed to maintain the same stationary wave pattern if the 
applied frequency is increased to 750 Hz? 

 

A Decrease the speed of the wave on the string. 

B Decrease the wavelength of the wave on the string. 

C Increase the speed of the wave on the string. 

D Increase the wavelength of the wave on the string. 
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19 Noise reduction headphones actively produce their own sound waves in order to cancel 
out external sound waves. 

 
A microphone in the headphones receives waves of one frequency. A loudspeaker in 
the headphones then produces a wave of that frequency but of a different phase. 

 
What is the phase difference between the external sound wave and the wave produced 
by the loudspeaker in the headphones? 

 
 A 90° B 180° C 270° D 360° 
 
 
20  The basic principle of note production in a horn is to set up a stationary wave in an air 

column. 
 
 

 
 
 

For any note produced by the horn, a node is formed at the mouthpiece and an antinode 
is formed at the bell. The frequency of the lowest note is 75 Hz. 

 
What are the frequencies of the next two higher notes for this air column? 

 

 first higher note / Hz second higher note / Hz 

A 113 150 

B 150 225 

C 150 300 

D 225 375 

 
 
21 The belt in an electrostatic machine has width w and travels with velocity v. The amount 

of charge per unit area on the surface of the belt is . As the belt passes a certain point, 
all the charge is removed and carried away as an electric current. 

 
 Which of the following expressions gives the magnitude of this current? 
 

 A wv B wv2 C 
w

v


 D 

v

w


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25 In the circuit shown, all the resistors are identical and all the ammeters have negligible 
resistance. 

 

 
  

The reading on ammeter A1 is 0.60 A. 
 

What are the readings on the other ammeters? 
 

 reading on ammeter A2 / A reading on ammeter A3 / A reading on ammeter A4 / A 

A 1.0 0.3 0.1 

B 1.4 0.6 0.2 

C 1.8 0.9 0.3 

D 2.2 1.2 0.4 

 
 
26 A coil, mounted on an axle, has its plane parallel to the flux lines of a uniform magnetic 

field B, as shown. 
 

 
 

When a current I is switched on, and before the coil is allowed to move, 
 

A there are no forces due to B on the sides PQ and RS. 

B there are no force due to B on the sides SP and QR. 

C sides SP and QR attract each other. 

D sides PQ and RS attract each other. 
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27 An electron enters a uniform magnetic field at an angle to the magnetic field as shown in 
the diagram below. 

 
 

 
   
 

In which direction is the electron initially deflected? 
 

A into the plane of the paper 

B out of the plane of the paper 

C to the left of its incoming path 

D to the right of its incoming path 

 
 
28 A clean plate, made of metal with work function energy of 2.36 eV, is illuminated with 

ultra violet light of wavelength 370 nm. What is the maximum energy of emitted 
photoelectrons? 
 

 A 1.00 eV B 3.36 eV C 5.38 eV D 5.72 eV 
 
 
29 An electron with kinetic energy E has a de Broglie wavelength of . Which of the 

following graphs correctly represents the relationship between  and E? 
 

A 
 

 

B 
 

C 
 

D 
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30 Some of the energy levels of the hydrogen atom are shown below (not drawn to scale). 
  
 

 
 
 

Electrons are excited to the  0.85 eV level. How many different photon frequencies in 
the visible region will be observed in the emission spectrum of hydrogen? 

 
 A 1 B 2 C 3 D 6 
 

 
 

 


