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For this paper you must have:
! an objective test answer sheet
! a black ball-point pen
! a calculator
! a question paper/answer book for Section B 
    (enclosed).

Time allowed: The total time for Section A and Section B of this paper is 1 hour 30 minutes

Instructions
! Use a black ball-point pen.  Do not use pencil.
! Answer all questions in this section.
! For each question there are four responses.  When you have selected the response which you think is 

the most appropriate answer to a question, mark this response on your answer sheet.
! Mark all responses as instructed on your answer sheet.  If you wish to change your answer to a 

question, follow the instructions on your answer sheet.
! Do all rough work in this book not on the answer sheet.

Information
! The maximum mark for this section is 30.
! All questions in Section A carry equal marks.  No deductions will be made for incorrect answers.
! A Data Sheet is provided on pages 3 and 4.  You may wish to detach this perforated sheet at the start 

of the examination.
! The question paper/answer book for Section B is enclosed within this question paper.
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 Data Sheet

 ! A perforated Data Sheet is provided as pages 3 and 4 of this 
  question paper.

 ! This sheet may be useful for answering some of the questions in
  the examination.
 
 ! You may wish to detach this sheet before you begin work.
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SECTION  A

In this section each item consists of a question or an incomplete statement followed by four 
suggested answers or completions.  You are to select the most appropriate answer in each case.  

You are advised to spend about 30 minutes on this section.

1 Which one of the following statements is true when an object performs simple harmonic motion 
 about a central point O?

 A  The acceleration is always directed away from O.
 B  The acceleration and velocity are always in opposite directions.
 C  The acceleration and the displacement from O are always in the same direction.
 D  The graph of acceleration against displacement is a straight line. 

2 A body executes simple harmonic motion.  Which one of the graphs, A to D, best shows the 
 relationship between the kinetic energy, Ek, of the body and its distance from the centre of 
 oscillation?
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3 The displacement (in mm) of the vibrating cone of a large loudspeaker can be represented by the
 equation x = 10 cos (150t), where t is the time in s.  Which line, A to D, in the table gives the 
 amplitude and frequency of the vibrations.

amplitude/mm frequency/Hz

A 5 10
2π

B 10 150

C 10 150
2π

D 20 150
2π

4 A wave of frequency 5 Hz travels at 8 km s�1 through a medium.  What is the phase difference 
 between two points 2 km apart?

 A  zero

 B  
π rad   

   2

 C  π rad 

 D  3π rad   
    2

5 Interference fringes are produced on a screen by illuminating a double slit with monochromatic 
 light.  Which one of the following changes would reduce the separation of these fringes?

 A  increasing the separation of the slits
 B  increasing the distance from the screen to the slits
 C  increasing the wavelength of the light
 D  increasing the width of an individual slit
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6 Two coherent sources produce waves which are 180° out of phase.  What is a possible value 
 for the path difference of the two waves when they meet at a point of constructive interference, 
 if the wavelength is λ?

 A  0

 B  λ
   4

 C  λ
   2

 D  λ

7 Light of wavelength λ is incident normally on a diffraction grating of slit separation 4 λ.  What  
 is the angle between the second order maximum and third order maximum of the diffracted 
 light?

 A  14.5°
 B  18.6°
 C  48.6°
 D  71.4°

8 The graph shows how the charge stored by each of two capacitors, X and Y, increases as the pd 
 across them increases.

 Which one of the following statements is correct?

 A  The capacitance of X is equal to that of Y.
 B  The capacitance of Y is greater than that of X.
 C  The capacitance of Y is less than that of X.
 D  The capacitances of both X and Y are increasing.
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9 A small body of mass m rests on a horizontal turntable at a distance r from the centre.  If the 
 maximum frictional force between the body and the turntable is mg

2
, what is the angular speed 

 at which the body starts to slip?

 A  gr
2

 
B
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r  
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10 The diagram shows two objects of equal mass m separated by a distance r.

 Which line, A to D, in the table gives the correct values of the gravitational field strength and 
 gravitational potential at the mid-point P between the two objects?

 
gravitational 
Þ eld strength

gravitational 
potential

A  �  8Gm
r2  � 4Gm

r

B  �  8Gm
r2 0

C 0  � 4Gm
r

D 0 0

m m

r

P
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11 Mars has a diameter approximately 0.5 that of the Earth, and a mass of 0.1 that of the Earth.  If 
 the gravitational potential at the Earth�s surface is �63 MJ kg�1, what is the approximate value of 
 the gravitational potential at the surface of Mars?

 A  �13 MJ kg�1

 B  �25 MJ kg�1

 C  �95 MJ kg�1

 D �320 MJ kg�1

12 When two point charges, each +Q, are distance r apart, the force between them is F.  What is the
 force between point charges of +Q and +2Q when they are distance  r

2  
apart? 

 A       F
 B    2 F
 C    8 F
 D  16 F

13 Variables x and y are defined by

 x =  α z
r  and  y =  β zr2 ,

  

 where r is a distance, z is either a mass or a charge, and α and β are constants.

 Which line, A to D, in the table shows correctly the meaning of the symbols when used in this
 way?

gravitational Þ eld electric Þ eld

A α = G y = potential

B β =
 

1
G x = potential

C x = Þ eld strength β = 4"ε0

D y = Þ eld strength α =
 

1
4"ε0



14 A wire of length 0.50 m, forming part of a complete circuit, is positioned at right angles to a 
 uniform magnetic field.  The graph shows how the force acting on the wire due to the magnetic
 field varies as the current through the wire is increased. 

  
  
 

 

 

 What is the flux density of the magnetic field?

 A    2 mT
 B    4 mT
 C  15 mT
 D  25 mT

15 Which one of the following materials, if introduced into the core of an overheated nuclear 
 fission reactor, would be most effective in reducing the rate of fission reactions?

 A  boron
 B  carbon
 C  nitrogen
 D  carbon dioxide

        END  OF  SECTION  A
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