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1 Fig. 1.1 shows the speed-time graph for a vehicle accelerating from rest.

(a)

(b)

(c)
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Fig. 1.1
Calculate the acceleration of the vehicle at time t = 30 s.
acceleration = ... [3]

Without further calculation, state how the acceleration at time t = 100 s compares to the
acceleration at time t = 10 s.
Using ideas about forces, explain why any change in the acceleration has occurred.

Determine the distance travelled by the vehicle between time t = 120 s and time t = 160 s.

distanCe = ..., [3]

[Total: 8]
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2 (a) Complete the definitions by giving the name of each quantity.
Mass x acceleration = .........ccccoooiiiiiiiiiiii e
force x time = ...

[2]

(b) Fig. 2.2 shows a man using a golf club to hit a ball.

ball

golf club
Q/

Fig. 2.2

The ball has a mass of 0.046 kg. The golf club is in contact with the ball for a duration of
5.0 x 10*s and the ball leaves the golf club at a speed of 65 m/s.

(i) Calculate the momentum of the ball as it leaves the golf club.

MOMENTUM = ..o [2]

(ii) Calculate the average resultant force acting on the ball while it is in contact with the golf
club.

average force = ... [2]

(iii) While the golf club is in contact with the ball, the ball becomes compressed and changes
shape.

State the type of energy stored in the ball during its contact with the golf club.

[Total: 7]
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3 Fig. 3.1 shows solar cells that use radiation from the Sun to generate electrical power.

Fig. 3.1

(b) Apart from solar cells, there are other energy resources used on Earth for which the radiation
from the Sun is the main source.

State the name of one of these energy resources and explain whether it is renewable.
NAME Of ENEIJY FESOUICE ......evvieeeiitieeeeaiteieeeeeteeeeeaeeeeeeasseeeeeasssseeeeaassaeeeaasseeeeaansseeeeanssseeenannnes

L= o] F=T =1 1o ] o [P

(c) State two advantages and two disadvantages of using solar cells to generate electrical
power.

= Lo A V2= 01 = Lo [0t

[Total: 9]
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4 Fig. 4.1 shows a balloon filled with helium that is used to lift measuring instruments to a great
height above the Earth’s surface.

Fig. 4.1

(@) Using ideas about momentum, explain how the atoms of helium produce a force on the wall
of the balloon.

(b) At ground level, the pressure of the helium in the balloon is 1.0 x 10° Pa. The volume of the
helium is 9.6 m®.

The balloon is released and it rises quickly through the atmosphere. The volume of the helium
increases. The temperature of the helium remains constant.

(i) Explain why the pressure in the balloon decreases as the balloon rises.
You should refer to helium atoms in your answer.

(ii) Calculate the pressure of the helium when its volume is 12 m®.

PreSSUIE = it 2]

[Total: 7]
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6
(@) Compare the arrangement and motion of the particles in ice and in liquid water.

= 1 = g o =T 0 0= o | AT PP PP P PP PP PP PP PPPPPPPPPP

(b) A lake has a layer of ice on its surface. The area of the lake is 1800 m?. The ice has a
thickness of 0.025 m. The density of ice is 920 kg / m>.

(i) Calculate the mass of ice on the lake.

(ii) At night, the temperature of the ice on the lake falls by 3.5 °C.
The specific heat capacity of ice is 2.1 x 103 J/kg °C.
Calculate the change in energy as the temperature falls.

ENEIGY = oo J[2]

[Total: 6]
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6 (a) Fig. 6.1 shows a converging lens and its principal axis. The points F, and F, are each a
principal focus of the lens.

principal axis

Fig. 6.1
An object O is placed between F, and the lens.

(i) On Fig. 6.1, draw two rays from the top of the object O to locate the image.
Label the image 1. [3]

(ii) The object O is moved to the left along the principal axis so that it is further from the lens
than F..
1

Fig. 6.2 is a diagram of the new arrangement with the new image shown.

7

principal axis

image

Fig. 6.2
Underline three of the terms below that describe the image shown in Fig. 6.2.

diminished enlarged inverted real same size upright virtual

[2]
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(b) Fig. 6.3 shows yellow light passing through a glass prism.

Fig. 6.3
Blue light enters the prism along the same path as the yellow light.

On Fig. 6.3, draw the path of the blue light as it enters, passes through and leaves the prism.

[2]

[Total: 7]
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7 (a) State a typical value for the speed of sound in air.

(b) A sound wave in air has a wavelength of 22 mm.

Using your value for the speed of sound in (a), calculate the frequency of the sound wave.

freqUEeNCY = ..o [2]

(c) Fig. 7.1 shows a solid block made from hot liquid metal. As the liquid cooled, a bubble formed
inside the block. The bubble is not visible from outside the block.

bubble inside
metal block

/

/

metal

__— block

Fig. 7.1

Describe and explain how to use ultrasound to determine the size and position of the bubble
inside the metal block. You may draw on the diagram.

[Total: 7]
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8 Fig. 8.1 is a circuit diagram.
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Fig. 8.1

(a) Calculate the combined resistance between Y and Z.

(b) Calculate the potential difference (p.d.) across the 8.0 Q resistor.

© UCLES 2020
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[Total: 6]
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9 Fig. 9.1 shows a conducting ball that oscillates between two charged plates.
E/Clamp
insulating
thread \

positive plate

negative plate

(]

o &

very high sensitive

voltage supply ammeter
Fig. 9.1

As the ball oscillates, it touches each plate in turn.

(@) Referring to the charge on the ball, explain why the ball moves to the positive plate after
touching the negative plate.

(b) State which particles move when there is a current and state the direction in which they move
through the sensitive ammeter.

(o811 o L= TSP OO UUUURRPPPN

Lo 11 (=Y o3 10 o 1S

[2]
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(c) For each complete oscillation of the ball moving between the plates, a charge of 8.5 x 107'° C
is transferred from one plate to the other. The frequency of oscillation is 4.0 Hz.

Calculate the current shown on the sensitive ammeter.

CUITENE = e [3]

[Total: 7]
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10 (a) (i) An americium (Am) nucleus decays by the emission of an a-particle into a neptunium
(Np) nucleus.

Complete the nuclear equation for this decay.

241
95Am -
(2]

(ii) Americium is used in smoke detectors.
Explain why beta (B) emitters or gamma (y) emitters are not used in smoke detectors.

(b) The half-life of this americium nuclide is 470 years. A sample of this nuclide contains
8.0 x 10"* atoms. After some time, 6.0 x 10" americium atoms have decayed.

Calculate the time required for this decay.

[Total: 6]
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11 (a) Describe and explain how a stable star is formed.

(CMBR).

[Total: 6]
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12 Fig. 12.1 shows a transformer.

L |

24QV ;\’I

mains o ]
8000
turns

Fig. 12.1

There are 8000 turns in the primary coil of the transformer. The primary coil is connected to a
240V mains supply. A 6.0 V lamp connected to the secondary coil operates at full brightness.

(a) Calculate the number of turns in the secondary coil.

number of tUMS = ... [2]

(b) The current in the lamp is 2.0 A. The transformer operates with 100% efficiency.

Calculate the current in the primary circuit.

CUITENT = e [2]

[Total: 4]
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