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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 followed by four suggested answers.  

You are to select the most appropriate answer in each case.

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

1 Which one of the following gives the phase difference between the particle velocity and the particle
displacement in simple harmonic motion?

A rad

B rad

C rad

D 2π rad

2 A particle oscillates with undamped simple harmonic motion.  Which one of the following statements
about the acceleration of the oscillating particle is true?

A It is least when the speed is greatest.
B It is always in the opposite direction to its velocity.
C It is proportional to the frequency.
D It decreases as the potential energy increases.

3

The graph shows, at a particular instant, the variation of the displacement of the particles in a transverse
progressive water wave, of wavelength 4 cm, travelling from left to right.  Which one of the following
statements is not true?

A The distance PS = 3 cm.
B The particle velocity at Q is a maximum.
C The particle at S is moving downwards.
D Particles at P and R are in phase.
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4 The audible range of a girl�s hearing is 30 Hz to 16 500 Hz.  If the speed of sound in air is 330 m s-1,
what is the shortest wavelength of sound in air which the girl can hear?

A m

B m

C m

D m

5 Which one of the following types of wave cannot be polarised?

A radio
B ultraviolet
C microwave
D ultrasonic

6 A uniform wire fixed at both ends is vibrating in its fundamental mode.  Which one of the following
statements is not correct for all the vibrating particles?

A They vibrate in phase.
B They vibrate with the same amplitude.
C They vibrate with the same frequency.
D They vibrate at right angles to the wire.

7 A 1 µF capacitor is charged using a constant current of 10 µA for 20 s.  What is the energy finally
stored by the capacitor?

A 2 × 10-3 J
B 2 × 10-2 J 
C 4 × 10-2 J
D 4 × 10-1 J
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8

A capacitor of capacitance 10 µF is fully charged through a resistor R to a p.d. of 20 V using the circuit
shown.  Which one of the following statements is incorrect?

A The p.d. across the capacitor is 20 V.
B The p.d. across the resistor is 0 V.
C The energy stored by the capacitor is 2 mJ.
D The total energy taken from the battery during the charging process is 2 mJ.

9

A model car moves in a circular path of radius 0.8 m at an angular speed of       rad s-1.
What is its displacement from point P, 6 s after passing P?

A zero
B 1.6 m
C 0.4π m
D 1.6π m
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10 A small mass is situated at a point on a line joining two large masses m1 and m2 such that it experiences
no resultant gravitational force.  If its distance from the mass m1 is r1 and its distance from the mass m2
is r2, what is the value of the ratio    ?

A

B

C

D

11 A planet of mass M and radius R rotates so rapidly that loose material at the equator just remains on
the surface.  What is the period of rotation of the planet?

G is the universal gravitational constant.

A 2π

B 2π

C 2π

D 2π

12 Which one of the following has different units to the other three?

A gravitational potential
B gravitational field strength
C force per unit mass
D gravitational potential gradient
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13 Two horizontal parallel plate conductors are separated by a distance of 5.0 mm in air.  The lower plate
is earthed and the potential of the upper place is + 50 V.

Which line, A to D, gives correctly the electric field strength, E, and the potential, V, at a point
midway between the plates?

14 The diagram shows a vertical square coil whose plane is at right angles to a horizontal uniform
magnetic field B.  A current, I, flows in the coil, which can rotate about a vertical axis OO'.

Which one of the following statements is correct?

A The forces on the two vertical sides of the coil are equal and opposite.
B A couple acts on the coil.
C No forces act on the horizontal sides of the coil.
D If the coil is turned through a small angle about OO', it will remain in position.

15 An α particle and a β� particle both enter the same uniform magnetic field, which is perpendicular to
their direction of motion.  If the β� particle has a speed 15 times that of the α particle, what is the value
of the ratio

A 3.7
B 7.5
C 60
D 112.5

END  OF QUESTIONS
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electric field strength E /V m-1 potential V/V

A 1 × 104 upwards 25

B 1 × 104 downwards 25

C 1 × 104 upwards 50

D 1 × 104 downwards 50

magnitude of force on β� particle
magnitude of force on α particle
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Answer all questions.

You are advised to spend approximately one hour on this Section.

1 A simple pendulum consists of a 25 g mass tied to the end of a light string 800 mm long.  The mass is
drawn to one side until it is 20 mm above its rest position, as shown in the diagram.  When released it
swings with simple harmonic motion.

(a) Calculate the period of the pendulum.

.........................................................................................................................................................

.........................................................................................................................................................
(2 marks)

(b) Show that the initial amplitude of the oscillations is approximately 0.18 m, and that the
maximum speed of the mass during the first oscillation is about 0.63 m s-1.

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
(4 marks)
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(c) Calculate the magnitude of the tension in the string when the mass passes through the lowest
point of the first swing.

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
(2 marks)
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2 A vertical screen is placed several metres beyond a vertical double slit arrangement illuminated by a
laser.  The diagram below shows a full-size tracing of the pattern of spots obtained on this screen.  The
black patches represent red light whilst the spaces between them are dark.

(a) Using the wave theory, explain how the pattern of bright and dark patches is formed.  
You may be awarded marks for the quality of written communication provided in your answer.

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
(3 marks)
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(b) The slit separation was 0.90 mm and the distance between the slits and the screen was 4.2 m.

(i) Calculate the spacing of the bright fringes by taking measurements on the diagram of the
tracing.

...............................................................................................................................................

...............................................................................................................................................

(ii) Hence determine the wavelength of the laser light used.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
(4 marks)
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3 The mass of the nucleus of an isolated copper atom is 63 u and it carries a charge of +29 e.  The
diameter of the atom is 2.3 × 10-10m.

P is a point at the outer edge of the atom.

(a) Calculate

(i) the electric field strength at P due to the nucleus,

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(ii) the gravitational potential at P due to the nucleus.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
(5 marks)

(b) Draw an arrow on the above diagram to show the direction of the electric field at the point P.
(1 mark)
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4 (a) (i) State two physical features or properties required of the shielding to be placed around the
reactor at a nuclear power station.

...............................................................................................................................................

...............................................................................................................................................

(ii) Which material is usually used for this purpose?

...............................................................................................................................................
(3 marks)

(b) Describe the effect of the shielding on the γ rays, neutrons and neutrinos that reach it from the
core of the reactor.  Also explain why the shielding material becomes radioactive as the reactor
ages.  
You may be awarded marks for the quality of written communication provided in your answer.

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
(4 marks) 7
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