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Data Sheet
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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.

1 A mass M on a spring oscillates along a vertical line with the same period T as an object O in
uniform circular motion in a vertical plane.  When M is at its highest point, O is at its lowest
point.

What is the least time interval between successive instants when the acceleration of M is
exactly in the opposite direction to the acceleration of O?

A

B

C

D T

2 A particle of mass m oscillates with amplitude A at frequency f.  What is the maximum kinetic
energy of the particle?

A π2 mf 2A2

B π2 mf 2A2

C 2 π2 mf 2A2

D 4 π2 mf 2A2

1
2

3T
4

T
2

T
4

O

M
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3 The sound quality of a portable radio is improved by adjusting the orientation of the aerial.
Which statement is a correct explanation of this improvement?

A The radio waves from the transmitter are polarised.
B The radio waves from the transmitter are unpolarised.
C The radio waves become polarised as a result of adjusting the aerial.
D The radio waves become unpolarised as a result of adjusting the aerial.

4 A microwave transmitter is used to direct microwaves of wavelength 30 mm along a line XY.
A metal plate is positioned at right angles to XY with its mid-point on the line, as shown.

When a detector is moved gradually along XY, its reading alternates between maxima and
minima.  Which one of the following statements is not correct?

A The distance between two minima could be 15 mm.
B The distance between two maxima could be 30 mm.
C The distance between a minimum and a maximum could be 30 mm.
D The distance between a minimum and a maximum could be 37.5 mm.
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5

In a double slit system used to produce interference fringes, the separation of the slits is s and
the width of each slit is x.  L is a source of monochromatic light.  Which one of the following
changes would decrease the separation of the fringes seen on the screen?

A moving the screen closer to the double slits
B decreasing the width, x, of each slit, but keeping s constant
C decreasing the separation, s, of the slits
D exchanging L for a monochromatic source of longer wavelength
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6

The diagram above shows the first four diffraction orders each side of the zero order when a
beam of monochromatic light is incident normally on a diffraction grating of slit separation d.
All the angles of diffraction are small.  Which one of the patterns, A to D, drawn on the same 
scale, is obtained when the grating is exchanged for one with a slit separation ?

A

B

C

D

d
2
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7 A 1000 µF capacitor, initially uncharged, is charged by a steady current of 50 µA.  How long
will it take for the potential difference across the capacitor to reach 2.5 V?

A 20 s
B 50 s
C 100 s
D 400 s

8 In experiments to pass a very high current through a gas, a bank of capacitors of total
capacitance 50 µF is charged to 30 kV.  If the bank of capacitors could be discharged
completely in 5.0 ms what would be the mean power delivered?

A 22 kW
B 110 kW
C 4.5 MW
D 9.0 MW

9 For a particle moving in a circle with uniform speed, which one of the following statements is
correct?

A The displacement of the particle is in the direction of the force.
B The force on the particle is in the same direction as the direction of motion of the particle.
C The momentum of the particle is constant.
D The kinetic energy of the particle is constant.

10 Which one of the following graphs correctly shows the relationship between the gravitational
force, F, between two masses and their separation r.

A B

C D

F

F

1
r

1
r 2r 2

r

F

F
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11 When at the surface of the Earth, a satellite has weight W and gravitational potential energy �U.
It is projected into a circular orbit whose radius is equal to twice the radius of the Earth.  Which
line, A to D, in the table shows correctly what happens to the weight of the satellite and to its
gravitational potential energy?

12 Two protons are 1.0 × 10�14 m apart.  Approximately how many times is the electrostatic force
between them greater than the gravitational force between them?

A 1023

B 1030

C 1036

D 1042

13 Particles of mass m carrying a charge Q travel in a circular path of radius r in a magnetic field
of flux density B with a speed v.  How many of the following quantities, if changed one at a
time, would change the radius of the path?

! m
! Q
! B
! v

A one
B two
C three
D four

weight gravitational potential energy

A becomes 
W
2 increases by 

U
2

B becomes 
W
4 increases by 

U
2

C remains W increases by U

D becomes 
W
4 increases by U
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14 In the reaction shown, a proton and a deuterium nucleus, H, fuse together to form a helium 

nucleus,   He

p  +    H He  + Q

What is the value of Q, the energy released in this reaction?

mass of a proton = 1.00728 u

mass of a  H nucleus = 2.01355 u

mass of a He nucleus = 3.01493 u

A 5.0 MeV
B 5.5 MeV
C 6.0 MeV
D 6.5 MeV

15 For a nuclear reactor in which the fission rate is constant, which one of the following
statements is correct?

A There is a critical mass of fuel in the reactor.
B For every fission event, there is, on average, one further fission event.
C A single neutron is released in every fission event.
D No neutrons escape from the reactor.

END  OF SECTION  A
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