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1 (a) Define acceleration.

............................................................................................................................................. [1]
(b) Fig. 1.1 shows the distance-time graph for the journey of a cyclist.
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Fig. 1.1
(i) Describe the motion of the cyclist in the time between:
1. time =0 and time = 15s
2. time = 15s and time =30s
3. time = 30s and time = 40s.
(3]
(i) Calculate, for the 40s journey:
1. the average speed
AVErage SPEEA = ......uiiiiiiiiiiiiiiiiiiiieei e 2]
2. the maximum speed.
MAaXiMUM SPEEA = .cooeiiiiiiiiiee et [2]

[Total: 8]
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3
2 (a) State one advantage and one disadvantage of using a wind turbine as a source of electrical
energy.
= T0 LY=L g1 =T [P TP P PPPPPPPRPPPP
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(b) Fig. 2.1 shows a wind turbine.

wind speed
16m/s

area swept out by
the turbine blades

Fig. 2.1
(i) The wind blows at a speed of 16 m/s towards the turbine blades. In one second, a
volume of 24000 m? of air passes through the circular area swept out by the blades. The
density of air is 1.3kg/m3.

Calculate:

1. the mass of air that passes through the circular area swept out by the blades in 1.0s

2. the kinetic energy of the mass of air that passes through the area swept out by the
blades.

KINEtiC 8Nergy = .......ooeviiiiiiiiiieeece e 2]

(ii) Suggest why some of the kinetic energy of the air that passes through the circular area
swept out by the blades is not converted into electrical energy.

[Total: 7]
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3 (a) Anobjectis moving in a straight line at constant speed.

State three ways in which a force may change the motion of the object.

(b) Fig. 3.1 shows an object suspended from two ropes. The weight of the object is 360N. The
magnitude of the tension in each rope is T.

Fig. 3.1

In the space below, determine the tension T by drawing a vector diagram of the forces acting
on the object.

State the scale you have used.

[Total: 7]
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4 (a) Fig. 4.1 shows a mercury barometer. The tube containing the mercury is vertical.

+-s

— rrrrre

A

\/

Fig. 4.1
(i) The height hindicates a value of the atmospheric pressure.

State what is contained in the space labelled S.

(ii) On a particular day the atmospheric pressure is 1.02 x 10°Pa. The density of mercury
is 13600kg/m3.

Calculate the value of hindicated by the barometer.

(iii) The tube containing mercury is now tilted so that it makes an angle of 10° with the
vertical. After tilting, there continues to be a space above the mercury in the tube.

State and explain whether the vertical height of mercury in the tube is smaller, the same,
or greater than the value calculated in (a)(ii).

(b) Another mercury barometer in the same room at the same time shows a lower value of hthan
the barometer in (a).

Suggest and explain a reason for the lower value.

[Total: 7]
© UCLES 2019 0625/42/FIM/19 [Turn over
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5 (a) State the values of the fixed points of a temperature scale.

............................................................................................................................................. [1]
(b) (i) The graduations on a liquid-in-glass thermometer are equally spaced.
For the equal spacing of the graduations to be correct, state:
1. an assumption that is made about the liquid in the thermometer
2. an assumption that is made about the structure of the thermometer.
[2]

(ii) Liquid-in-glass thermometer A has a greater range than liquid-in-glass thermometer B.

State one way the design of thermometer A is different from thermometer B.

(iii) Liquid-in-glass thermometer C has a greater sensitivity than liquid-in-glass thermometer D.

State one way the design of thermometer C is different from thermometer D.

© UCLES 2019 0625/42/F/M/19
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(c) (i) Inthe space provided, draw a labelled diagram of a thermocouple thermometer.

(3]

(ii) Suggest when a thermocouple thermometer is more suitable than a liquid-in-glass
thermometer.

[Total: 9]
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6 An electrical heater is placed on the floor of a room in a house. The heater is switched on.

(a) State the main process by which thermal energy is transferred to the air in all parts of the
room.

(b) The heater has a power of 1.5kW. The air in the room has a mass of 65kg. The specific heat
capacity of air is 720J/(kg °C).

(i) Calculate the time it takes for this heater to raise the temperature of the air in the room
from 8.0°C to 15.0°C.

(ii) State two reasons why the time calculated in (b)(i) is smaller than the actual time taken
to raise the temperature of the air in the room from 8.0°C to 15.0°C.

[Total: 7]
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7 (a) In Fig. 7.1, the small circles represent molecules. The arrows refer to the change of state
from the arrangement of molecules on the left to the arrangement of molecules on the right.

X —
O
Y e
o O
Fig. 7.1

Complete the following by writing solid, liquid or gas in each of the blank spaces.
1. Change of state X is from ..........cccocoiiiiiiiiiniii 1Ot :

2. Change of state Y is from .........cccooveiiiiiiiiiiiiieen, (o SRS :

(2]

(b) Explain, in terms of the forces between their molecules, why gases expand more than solids
when they undergo the same rise in temperature.

(c) Acylinder of volume 0.012m3 contains a compressed gas at a pressure of 1.8 x 106Pa.
Avalve is opened and all the compressed gas escapes from the cylinder into the atmosphere.

The temperature of the gas does not change.

Calculate the volume that the escaped gas occupies at the atmospheric pressure
of 1.0 x 105Pa.

[Total: 7]
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8 Fig. 8.1 shows parallel wavefronts of a light wave in ice. The wavefronts are incident on a boundary
with air.

direction
of wave

ice

air

Fig. 8.1

The speed of the light wave in air is 3.0 x 108m/s. The refractive index of the ice is 1.3.

(a) On Fig. 8.1:
(i) draw the wavefronts of the wave that passes into the air [3]
(ii) draw arrows to show the direction of travel of the refracted wave [1]
(iii) label the angle of incidence i and the angle of refraction r. [1]

(b) Calculate the speed of the light wave in the ice.

[Total: 7]
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9 Fig. 9.1 shows current-potential difference (p.d.) graphs for a resistor and for a thermistor.
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p.d./V
Fig. 9.1

(a) Calculate the resistance of the thermistor when the p.d. across itis 7.0V.

resSiStanCe = ...oooooiiiiiie 2]

(b) In Table 9.1, tick the boxes that indicate the effect on the resistances of the resistor and of the
thermistor when the p.d. across them is increased from 0 to 7.0 V.

Table 9.1
component resistance increases resistance is constant resistance decreases
resistor
thermistor

[2]

© UCLES 2019 0625/42/F/M/19
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(c) The thermistor and the resistor are connected in parallel to a 7.0V supply.
Calculate:

(i) the current from the supply

CUITENT = oo [2]

(i) the energy transferred from the supply in 5.0 minutes.

ENEITY = toioiiiiiieieee e e e [2]

[Total: 8]
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10 (a) The electrical energy produced by a power station is transmitted over long distances at a very
high voltage.

Explain why a very high voltage is used.

(b) Fig. 10.1 represents a transformer.

core
A
! O
4000
120V ~ P turns S 90V
T S
B
Fig. 10.1

(i) The primary coil P has 4000 turns and an input of 120V. The secondary coil S has an
output of 9.0V.

Calculate the number of turns in the secondary coil.

(ii) State a suitable material for the core of the transformer.

[Total: 6]
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1 (a) (i)

(ii)

15

One isotope of iridium-194 is represented by

194 Ir
77

This isotope decays by B-emission to a stable isotope of platinum (Pt).

Complete the nuclide equation for this decay.

............ (3]

The half-life of iridium-194 is 19 hours. A sample of iridium-194 has an initial count-rate
of 1100 counts/min.

Calculate the count-rate from this sample after 38 hours.

COUN-TAe = oo e [2]

(b) State two ways in which y-emission differs from -emission.

© UCLES 2019
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