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Data

gravitational field strength close to Earth’s surface

elementary charge
speed of light in vacuum
Planck constant
permittivity of free space
gravitational constant
electron mass

proton mass

unified atomic mass constant
molar gas constant
Avogadro constant
Boltzmann constant

Stefan-Boltzmann constant

Formulae
uniformly accelerated S
motion
V2
S
heating AE
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photon energy
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electric force
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1  Which row contains three vector quantities?
A acceleration, force, weight
B acceleration, mass, velocity
C displacement, force, work
D

displacement, power, work
2 The diagram shows how the velocity of a skydiver changes with time from when she leaves an
aeroplane until she lands safely on the ground.

At which time is the magnitude of her acceleration the greatest?

A B
velocity

time

3 What is not conserved in an inelastic collision?

A Kkinetic energy
B linear momentum
C mass
D

total energy

4  Arocket is travelling vertically upwards from the Earth’s surface.

The rocket’s total mass, including fuel, is M. In a short time £, a mass m of hot exhaust gases is
ejected downwards at a velocity v relative to the rocket.

Which expression gives the upward acceleration of the rocket? Ignore air resistance.

ﬂ_Mg
A v B ™ _ Mg ¢ -t~ p (M-my
Mt t M Mt

5 Which statement about gravitational field strength g is not correct?

A It has a value 9.81ms™ near the Earth’s surface.

B It can be determined by dividing the weight of an object by its mass.
C It has the unit Nkg™.
D

It is a scalar quantity.
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6 Near the surface of Titan, Saturn’s largest moon, a mass of 5.0kg experiences a gravitational
force of 6.8N.

What is its speed of impact on the surface when released from rest at a height of 5.0m?

A 3.7ms™’ B 82ms™ C 99ms™ D 13.5ms™

7 An apple sits on a table in an aeroplane that is approaching the ground for landing.

Newton’s third law tells us that the weight of the apple is equal in size but opposite in direction to
A the pull of the apple on the Earth.
B the pull of the Earth on the apple.
C the push of the apple on the table.
D the push of the table on the apple.

8 Four forces acting on an aeroplane are weight W, horizontal thrust T, vertical lift L, and horizontal
drag D. Any other forces can be ignored.

When the aeroplane has a constant horizontal speed of 200ms™ and is ascending at a steady
rate of four metres per minute, which statement is correct?

A L>Wand T>D
B L>WandT=D
C L>WandT<D
D L=WandT=D
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9 A projectile is launched at a speed of 30ms™ at an angle of 20° above the horizontal.

30ms™

20°

What is the velocity of the projectile at its highest point? Ignore air resistance.

A Oms™ B 86ms™ C 28ms™ D 30ms™

10 A roller of weight 240N and diameter 1.0 m rests against a step of height 0.2m at point P.

F
roller

The minimum force F required to cause the roller to roll to the left may be determined by taking
moments about point P.

What is the minimum force F?

A 96N B 120N C 192N D 320N

11 Which row identifies a brittle material and a ductile material at room temperature?

brittle ductile
A copper glass
B glass copper
C concrete glass
D glass concrete

12 The spring used in the suspension mechanism of a vehicle has a stiffness of 100kNm™. Four
such springs share equally the weight of the vehicle when it is at rest on a level road.

If each spring is compressed by 4cm from its natural length when the vehicle is in this situation,
what is the mass of the vehicle?

A 400kg B 1600kg C 40000kg D 160000kg
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13 The graph shows the behaviour of a steel cable, of cross-sectional area 2.0 cm?, when it is put
under tension until it breaks.
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What are the breaking force and Young modulus for the cable?

breaking force Young modulus
/MN /GPa
A 0.11 180
B 0.11 200
Cc 11 180
D 11 200

14 A boy of mass 40kg descends a slide. His final speed at the bottom of the slide is 6.0ms™".
What is the change in gravitational potential? Assume no energy losses.

A decrease of 18Jkg™
decrease of 720Jkg™

B
C increase of 18Jkg™
D increase of 720Jkg™

15 The kinetic energy of object X is K. Object Y has half the mass and twice the speed.
What is the kinetic energy of Y?

Ag B K C 2K D 4K
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16 An aluminium block of mass m and specific heat capacity ¢ is heated by an electrical heater,
which supplies a current of I amps when it has a voltage of V volts across it.

At the instant that the electrical heater is switched on, the temperature of the block is T;.
After time t, the temperature of the block is T,.

Which expression correctly gives c in Jkg™' K™'? Assume no energy loss to the surroundings.

VIt B m(T2-Th1) c VIt D m(T1-T2)
m(T1-T2) VIt m(T2-Th1) VIt

17 200g of water at 60°C is mixed with 600 g of alcohol at 16 °C.

What will be the final temperature of the mixture, if there are no heat losses?

Specific heat capacity of water = 4200Jkg™" K.
Specific heat capacity of alcohol = 2300Jkg™ K.

A 30°C B 33°C C 38°C D 45°C
18 A 2.5kg block is placed on a ramp. The block is released from a vertical height of 3.0m. An

average frictional force of 6.0N acts on the block as it travels down along the ramp. The block
travels a distance of 7.5m along the ramp.

\ block

ramp

What is the speed of the block at the bottom of the ramp?

A 47ms™’ B 7.7ms™ C 23ms™ D 59ms™
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19 The graph shows how the current I varies with the potential difference (p.d.) V for a component.
The physical dimensions of the component do not change.

A
I

The p.d. across the component is increased.

Which statement is correct?

A

B
C
D

The power dissipated by the component is constant.
The resistance of the component is equal to the gradient of the graph.
The resistance of the component is constant.

The resistivity of the material of the component changes.

20 Which graph correctly shows the voltage-current characteristic of a filament bulb rated

12V, 6 W?
A B
voltage voltage
12 5 12 5
T — current T — current
-2 2 -0.5 0.5
-12 -12
C D
voltage voltage
12 5 12 5
I — current I — current
-2 2 -0.5 0.5
-12 -12
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21 The currentin a bulb is 2.0A.
How many electrons flow through the bulb in one minute?

A 20 B 120 C 13x10" D 75x10%

22 In which circuit does the voltmeter not read 12V?

A B C D
12V 12V 12V 12V
O O O O
12V

23 Cell X of emf 4.4V and internal resistance 2.3Q is connected in series with cell Y of emf 2.1V
and internal resistance 1.8Q2.

They are connected in series with a resistor of resistance 5.50Q, as shown.

5.5Q

What is the current through the 5.5Q resistor?

A 0.24A B 0.38A C 0.42A D O0.68A

24 A battery of emf 12V and internal resistance 2Q is connected in turn across four resistors of
resistance 1Q2,2Q, 3Q and 4 Q.

For which resistance will the power dissipated in the resistor be a maximum?

A 1Q B 2Q C 3Q D 4Q

© UCLES 2015 9792/01/M/J/15



11

25 Three identical resistors are connected in series across a cell. The same three resistors are then
connected in parallel across the same cell. Assume that the cell has zero internal resistance and
does not run down during the experiment.

power from cell with resistors in parallel "
power from cell with resistors in series

1 c 3 b 9
9 1 1

What is the value of the ratio

A B

1
3

26 A battery is connected in series with an ammeter and a network of three resistors, P, Q and R, as
shown. Initially the switch S is open.

1

- s

4

®

How do the potential difference (p.d.) across Q and the current through the ammeter change
when switch S is closed?

p.d. across Q current through ammeter
A decrease decrease
B decrease increase
C increase decrease
D increase increase

27 Which row contains waves which can all be plane polarised?

A light, radio and sound
light, radio and ultraviolet

light, sound and ultraviolet

O O W

radio, sound and ultraviolet
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28 The diagram shows a ray of light entering a glass block. The glass has a refractive index of 1.5.
The ray enters at 40.0° to the surface of the block.

40.0°

glass

Which row gives the correct values for the angle of incidence and the angle of refraction?

angle of angle of
incidence/° refraction/°
A 40.0 254
B 40.0 30.7
Cc 50.0 254
D 50.0 30.7

29 The diagram shows the displacement of two transverse progressive waves, X and Y, plotted
against position at one instant of time.

30
displacement
/mm 20 Z graph X[J ctgraph 'Y
/T /A
10 i/ NN 11/ NN
0 [/ Ao [ \ distance along
AVREAY S 0 [--0.20 - 30 -H/H- 0440 0.50 11| wave/mm
-10 \ \ / / \ \ / /
\ \ \
20 \\ \\
-30
What is the phase difference between the waves?
A 45° B 60° C 90° D 120°
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30 The string of a musical instrument, fixed at both ends, is set into vibration and forms the
stationary wave shown. P, Q and R indicate three points on the string.

fixed end
P Q R
At one instant, the displacement of point P is s.

What are the corresponding values of the displacement at point Q and at point R at the same
instant?

displacement | displacement
at point Q at point R

A +s +s
B +s )
C -s +s
D -S )

31 A person stands in front of two loudspeakers which are connected to the same generator giving a
signal of wavelength 0.50 m. Initially only one of the loudspeakers emits a sound.

E<] 19.25m
E<]‘f 18.50m

What happens to the sound heard by the person when both loudspeakers are working?

person

A about four times louder
B about twice as loud
C about the same loudness

D almost no sound

32 What is the relationship between phase difference A¢ in radians, path difference x and
wavelength A7?

X
A Ap=— B A¢=% C ap=2X D Ag=<RL
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33 An optical telescope can just resolve two distant stars that are separated by an angle of
2 x 107° radians for yellow light. The wavelength of yellow light is about 6 x 107 m.

Which statement is correct?

A The aperture of the telescope has a diameter of about 0.3 m.

B The resolving power of the telescope is independent of the wavelength of light.
C The telescope can be used to distinguish stars separated by 3 x 10~ radians.
D

The telescope can be used to distinguish two red stars at similar distance.

34 The table shows properties of the three radiations o, B~ and v.

Which row in the table is correct?

property o B~ Y
A electrical charge positive negative zero
B ionising ability low medium high
C nature helium nucleus orbital electron electromagnetic wave
D | penetrating power high low medium

35 When uranium-238, atomic number 92, absorbs a neutron, it becomes unstable and undergoes
two successive beta-minus decays.

What is the atomic number, K, and the mass number, L, of the resulting nucleus?

K L
A 88 230
B 88 231
C 94 238
D 94 239

36 A nucleus of 25U absorbs a neutron before undergoing fission to two new nuclei, X and Y, plus

three neutrons.

Which pair of nuclei could be the result of this process?
A "X and Y

B '¥Xand Y

C WX and 3Y

D '"®Xand RY

© UCLES 2015 9792/01/M/J/15



15

37 A radioisotope has a half-life of 18 hours.

At 9:00 am on 1 May, a sample was prepared which contained 4.00 mg of the radioisotope.

At what time will the mass of the radioisotope remaining be 0.50 mg?
A 3:00 am on 2 May
B 3:00 pmon 3 May
C 9:00 am on 4 May
D 9:00 pmon 7 May

38 Which statement about a photon is correct?

A A single photon can eject a single electron from a metal surface.

B Inavacuum, a photon of red light travels slower than a photon of blue light.
C The energy of a photon is directly proportional to its wavelength.
D

The energy of a photon depends on the intensity of the light source.

39 For velocities much less than the speed of light, which graph shows how the de Broglie
wavelength of an electron and its kinetic energy (k.e.) are related?

A B o D

-
-

- - -
- - -

kinetic kinetic kinetic kinetic
energy energy energy energy
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40 White light falls on a metal surface causing the release of photoelectrons, many of which are
moving when released.

The threshold frequency for this surface is 5.3 x 10" Hz, which corresponds to yellow light.

Which statement is correct?

A When a red filter is placed between the light source and the metal surface, the number of
photoelectrons released per second will decrease to zero.

If a violet filter is interposed, the number of photoelectrons released per second will increase.

If the light is focused onto a small patch, the electrons released will, on average, be moving
more quickly.

D It takes a little while for enough energy to accumulate on the surface before any
photoelectrons are released.
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