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1 Which pair of quantities are both scalars?
A force and area
B mass and weight
C velocity and displacement
D

wavelength and frequency

2 The horizontal component of a force is F. The magnitude of the force is 1.8 F.

What is the vertical component of the force?

A 08F B 10F C 15F D 21F

3 A space probe is due to be launched to one of the moons of Saturn. It is believed that the
conditions on the moon are such that methane exists in liquid form and that lakes of methane
may exist.

The probe is tested and it can be lowered to a depth of 64 m in a lake of water on Earth before
the pressure is too high.

What is the maximum depth the probe may be lowered to in a lake of methane on the moon of
Saturn?

atmospheric pressure on Earth = 100 kPa

density of water in lake on Earth = 1000 kgm™

estimated atmospheric pressure on moon of Saturn = 35kPa
estimated density of liquid methane on moon of Saturn = 740kgm™

estimated gravitational field strength on moon of Saturn = 3.6 Nkg™

A 220m B 240m C 260m D 270m

4 A smallice cube of mass 209 is heated and changes from the solid to the liquid state. During this
change in state the temperature of the substance does not change.

Which statement about this change in state is not correct?
A The amount of energy the ice absorbs is equal to the specific latent heat of fusion.

B The average kinetic energy of the molecules remains unchanged.
C The average potential energy of the molecules increases.
D

The total mass of ice and water remains constant throughout.
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5 A thick block of wood balances horizontally on a pivot. The block and the pivot are in contact at
point P.

block

P
A

Which statement about the block is always correct?

A In the position shown, all the weight of the block appears to act through point P.

B In the position shown, the centre of gravity of the block is located at point P.

C When the block is given a small displacement, the block will return to its horizontal position.
D

When the block is given a small displacement, the moment of the weight of the block about
point P is zero.

6 The graph shows the stress—strain relationship for polythene.

A
stress

0 T T T T
0 1 2 3 4

strain

Which row shows which type of deformation the polythene has undergone and what type of
material it is?

deformation material
A elastic brittle
B elastic ductile
C plastic brittle
D plastic ductile
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7 A simple idea for generating electricity from the tides allows water stored in a container at high
tide to flow away through a generator at low tide.

500kg of water

stored at high tide—| 1

40m valve and generator

 J

I )] e
) ——g

At high tide 500 kg of water is stored to a height of 4.0 m. When the valve is opened the container
empties in 5.0 s and the generator operates with an efficiency of 40%.

What is the average electrical power generated during the period of water flow?

A 780W B 1600W C 2000w D 3900w

8 Two wires, X and Y, are made of different materials, but have the same resistance.

X is twice as long as Y but has half the diameter of Y.

resistivity of material from which wire Xis made o
resistivity of material from which wire Y is made

1 B cC 4 D 8
8 4

What is the ratio

A

9 The diagram shows an electrical circuit consisting of a chemical cell and two resistors P and Q.

1.5V
X II
P
—
Y
Q
— =

The resistors have different values of resistance. The cell has an electromotive force of 1.5V. It
has negligible internal resistance.

Which statement about this circuit is correct?

A The cell transfers 1.5J of electrical energy to chemical energy for each coulomb passing
through it.

B The energy dissipated per unit charge is the same for P and Q.
The potential difference across P and the potential difference across Q add up to 1.5V.

D The rate of flow of charge at point X is greater than the rate of flow of charge at Y.
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10 A beam of polarised light is shone through a polarising filter. The filter is positioned to give
maximum brightness and is then rotated 60°.

What happens when the filter is rotated 60°7?
A The amplitude falls by 13%.

B The amplitude falls by 50%.

C The intensity falls by 25%.

D The intensity falls by 50%.

11 When a person looks down into a swimming pool, it appears shallower than it actually is.

Which statement explains this effect?

A Light refracts towards the normal as it leaves the water surface.
B Light travels faster in air than water.

C Light undergoes total internal reflection at the water surface.

D

Some light reflects from the water surface.
12 Two coherent light waves of equal frequency and intensity superpose at a point. The intensity of
light at that point is twice the intensity of light due to either wave alone.
What is a possible phase difference between the two waves at that point?

A B = C 2=n D 3=

N |3
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13 A sheet of conducting paper of uniform thickness is cut to the shape shown and a battery is
connected to each end by aluminium strips. A high resistance voltmeter is also connected as
shown.

(V)
~ \flying lead

aluminium strip

X conducting paper

I I
The flying lead of the voltmeter is placed in contact with the conducting surface at X and the
reading noted. This is repeated for a large number of points along the line XY, ending at point Y.
The readings are plotted on a graph of voltmeter reading against distance from X.

Which diagram shows the correct shape of the graph?

A B
A A

voltmeter voltmeter

reading reading x

o
< -
o

distance distance

A A

voltmeter voltmeter

reading reading f

o
< -
o

distance distance
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14 A sound is created by a vibrating guitar string.
The fundamental vibration of the string is a standing wave with the lowest possible frequency.
Which statement is correct?

A Adding one more node to the fundamental vibration of the string doubles the frequency of the
sound.

The fundamental vibration of the string has a node half way along the string.
The sounds emitted by a vibrating guitar string are transverse waves.

The wavelength of sound created by the fundamental vibration is equal to the length of the
string.

15 A radioactive nucleus emits a 3~ particle. The daughter nucleus formed then decays, emitting an
a-particle. The daughter nucleus of this decay then emits a 3~ particle.

How does the final nucleus compare with the original nucleus?

A ltis a nucleus identical to the original nucleus.

B Itis a nucleus of a different element of higher proton number.
C ltis a nucleus of a different element of lower proton number.
D

It is a nucleus of an isotope of the original element.

16 Magenta light consisting of a mixture of blue and red light is incident on a diffraction grating.

What is the expected arrangement of first orders about the central zero order?

A B
grating grating
blue red
> magenta > magenta
magenta magenta
red blue
C D
blue red

grating grating
red blue
magenta magenta
magenta magenta
red blue
blue red
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17 A sample of a radioactive isotope is placed close to a radiation detector in a laboratory and a
datalogger produces the following graph of count rate against time.

8_

count rate/Bq

0 T T T
0 2.0 4.0 6.0 8.0 10.0

time/minutes

What is the background count rate and the half-life of the radioactive sample?

background count half-life / minutes
rate/Bq
A 2 1.0
B 2 1.6
Cc 6 1.0
D 6 1.6

18 A source of electromagnetic radiation emits photons. The intensity is measured at a fixed point
near the source. The wavelength of the radiation is then gradually increased but the rate at which
photons are emitted remains constant.

Which statement explains the effect this has on the measured intensity?

A Photon energy decreases so intensity decreases.
B Photon energy decreases so intensity increases.
C Photon energy increases so intensity decreases.
D

Photon energy increases so intensity increases.

19 Electromagnetic radiation of wavelength 2.9 x 107" m is incident on the surface of a metal.
The energy of a single photon is three times greater than the work function of the metal.
What is the maximum speed of the ejected photoelectrons?

A 1.0x10°ms™
B 1.2x10°ms™
C 21x10°ms™
D 25x10°ms™
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Crystal structure may be examined using electrons that have been accelerated through a
potential difference of about 5.0kV.

What is the de Broglie wavelength of these electrons?

C 55x10™”m D 1.5x10"m

A 17x10"m B 24x10"m

A body of mass m undergoes uniform circular motion with speed v.

Which graph represents the relationship between the force F acting on the body and v*?

A B C D
A A A A
F F F F
0 > 0 > 0 > 0 >
0 v2 0 v2 0 v2 0 v2
22 The drum of a washing machine has a diameter of 60cm. The manufacturer states that the
machine has a maximum spin rate of 1500 revolutions per minute.
Assume that, during the spin, the clothes are pressed against the edge of the drum.
What is the maximum centripetal acceleration experienced by the clothes in the machine?
A 7400ms™
B 14800ms™
C 675000ms™
D 1350000ms™
23 Body X executes simple harmonic motion. Body Y, which has twice the mass of body X, executes
simple harmonic motion with the same frequency as body X but with only half of the amplitude.
What is the ratio total energy of body ¥ ?
total energy of body X
A 0.25 B 0.50 c 1.0 D 20
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24 A body undergoes simple harmonic motion. The graph shows the variation of the displacement of
the body with time.

7 /

displacement &

AWANE
WWAYARY,

Which description of the velocity of the body at point P is correct?

O[] 1 positive
displacement

A maximum velocity, moving downwards
B maximum velocity, moving upwards
C zero velocity, accelerating downwards

D zero velocity, accelerating upwards

25 The charge stored by two capacitors, X and Y, depends on the potential difference (p.d.) across
them as shown in the graph.

A
charge in X
capacitor
Y
0 >
0 p.d. across
capacitor

Which statement is correct?

A The capacitance of both X and Y increases with increasing voltage.

B The capacitance of Y is greater than the capacitance of X.

C The p.d. across each capacitor is directly proportional to its capacitance.
D

There is more charge per unit p.d. in X than Y.
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26 A square wave of time period T =4.0 x 10~ s is obtained by charging and discharging a capacitor
of capacitance 63 pF.

To obtain a good square wave shape, the fall of charge on the capacitor from full charge to
(0.01 x full charge) must take place in less than a tenth of the time period, as shown.

T=4.0x10"s

N

01T

What is the maximum value of the resistance in the circuit for this to happen?

A 138Q B 276Q C 1380Q D 6350Q

27 A metal disc of radius ris spinning with an angular velocity @ about an axis through its centre and
perpendicular to its plane. The disc is in a uniform magnetic field B which is perpendicular to the
plane of the disc.

What is the electromotive force induced between the centre of the disc and its edge?

A nrloB B nro’B c “’;25 D wr’B

28 Planet X has a diameter half that of the Earth and a mass that is a quarter that of the Earth. The
gravitational field strength on the surface of the Earth is g.

What is the gravitational strength on the surface of planet X?

A 0.25¢g B 0.5g¢g C g D 2g¢g

29 An electron in a hydrogen atom is at a distance of 1.0 x 107'°m from the proton at the centre.
What is the electric field strength experienced by the electron?
A 23x107"°NC”
B 23x10°NC”
C 1.4x10'NC™
D 1.4x10"NC™
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30 The planet Jupiter has satellites called lo and Europa which have different orbital radii and
different orbital time periods. The table shows the orbital radii for lo and Europa and the orbital
time period of lo.

orbital radius/km orbital /t;rz;zsperiod
lo 4.22 x 10° 1.77
Europa 6.71 x 10° Te
What is the orbital time period Tg of Europa?
A 0.88 days B 2.4 days C 2.8days D 3.5days

31 A cylinder of fixed volume contains 15 moles of an ideal gas at a pressure of 500kPa and a
temperature of 17 °C.

What is the volume of the cylinder?

A 42x10°m® B 72x102?m® C 4.2md D 72m®

32 A horizontal straight metal rod is raised vertically at a constant velocity of 15ms™". The length of
the rod is 20 m.

metal rod

\

20m

The horizontal component of the Earth’s magnetic flux density acting perpendicular to the rod is
2.0x10°T.

What is the induced voltage across the ends of the rod as it is raised through 3.0 m?

A zero B 0.24mV C 12mV D 6.0mV

33 A gas is heated very gradually. This causes it to expand slowly. During this entire process, the
temperature of the gas remains constant.

Which statement is correct?

A As the heat is applied, the internal energy of the gas increases.

B The gas does no work in expanding.

C The rate of heating and the rate of the gas doing work are equal at all times.
D

The root-mean-square speed of the gas molecules increases as the heat is applied.
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34 A cycle of four strokes in a heat engine are shown in which the final internal energy of the engine
is the same as the initial internal energy of the engine.

thermal energy work done on increase in internal
supplied/J the system/J energy/J
2000 0 2000
0 500 500
0 -1300 -1300
-1200 0 -1200

What is the efficiency of the engine?

A 40% B 42% C 62% D 100%

35 What is the quark composition of an antineutron and an antiproton?

antineutron antiproton
A ddd uuu
B udd uud
c uud udd
D uuu ddd

36 The half-life of carbon-14 is 5700 years.
A sample of pure carbon-14 has an activity of 6.2 MBq.

How many atoms of carbon-14 does the sample contain?

A 51x10* B 51x10" C 16x10" D 16x10"

37 A source of gamma rays has an intensity of 88 kW m™.
Lead is placed in front of the source. The lead has a linear absorption coefficient of 1.6cm™.

Which thickness of lead is required to reduce the intensity of the gamma rays to 56 pW m=2?

A 0.40cm B 5.7cm C 8.9cm D 13cm
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38 The energy levels in a hydrogen atom are shown.

energy level n | energy/eV
1 -13.6
2 -3.4
3 -1.5
4 -0.9
5 -0.5

A red spectral line known as the hydrogen alpha line has been of great value to astronomers. Its
wavelength is 656.28 nm.

Which level change gives rise to the hydrogen alpha line?

A 2to1 B 3to1 C 3to2 D 5to2

39 A star has a radius of 7.00 x 10°m and an average surface temperature of 6000 °C.
How much electromagnetic energy is emitted by the star in an hour?
A 4.52x10%)
B 5.41x10%J
C 1.63x10%J
D 1.95x10%J

40 Star X has twice the surface temperature of star Y, but the same luminosity as star Y.

What is the ratio radius of star X ,
radius of star Y

A 025 B 0.50 CcC 20 D 40
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