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2

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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17 X is a tube which is closed at one end and Y is a tube that is open at both ends.  Both 
have the same effective length.  If the fundamental frequencies of X and Y are fx and fY 
respectively, the ratio of fx: fY is  
 
A     1:1 
B     1:2 
C     2:1 
D     2:3 
 

 
 

18 A microwave source at point O produces waves of wavelength 28 mm.  A metal reflector 
is placed as shown. 
 
 
 
 
 
 
 
 
 
An interference pattern is produced.  Constructive interference occurs at point X.  The 
distance OX is 400 mm. Assume that there is no phase change when the wave is 
reflected. 
 
The total path length OYX could be  
 
A    414 mm 
B    421 mm 
C    442 mm 
D    456 mm 
 
 

 
19 Which of the following statements is true about the characteristics of a stationary wave? 

 
A Separation between a node and the adjacent antinode is half a wavelength. 
B Amplitude of vibration varies from a minimum at the node to a maximum at the 

antinode. 
C Particles at the nodal positions have maximum kinetic energy. 
D Particles at the antinodes have minimum potential energy. 
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25 The figure shows a circular coil of wire Q carrying a clockwise current I. P is a long, 
straight wire carrying a current perpendicularly into the plane of the paper through the 
centre of the coil. 

Because of the current in P each part of the wire Q experiences 
 
A a force towards P. 
B a force away from P. 
C a force perpendicular to the plane of the paper. 
D no force in any direction. 
 

  
 

26 Two long parallel conductors carrying the same current in the same direction are placed 
near to each other. The magnetic field due to a current carrying conductor at a point is 
proportional to the current and inversely proportional to the distance between the point 
and the conductor. If the distance between them is halved and the current in both is 
doubled, the force between them will increase by a factor of 
 
A 8 
B 4 
C 2 
D ½  
 

 

 
 
 

27 A student shone a beam of monochromatic light of wavelength 580 nm that is totally 
reflected at normal incidence by a plane mirror. The light exerts a force of 2.50  10-20 N 
on the mirror, what is the number of photons hitting the mirror per second? 
 

A 5.5  106 

B 1.1  107 

C 2.2  107 

D 2.8  107 
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