The Properties and Temperature — 2021 IGCSE 0625

1.

Nov/2021/QPaper_11,12 &13/No.14
A long, thin bar of copper is heated gently and evenly along its length.

[ ] copper bar

[ N S N

What happens to the bar?

A It becomes less heavy.
B It becomes longer.

C It becomes shorter.
D

It bends at the ends.

Nov/2021/QPaper_11/No.15
The diagram shows a flask which has been filled with liquid X atsoomytemperature.

level of liquid at

roomitemperature
stopper

Q liguid X

When the flask is placediin wagwater, the liquid rises higher up the tube. When the flask is put
in cold water, the liquid drops below the original level in the tube.

-,
The experimentsis re
liguid in the tube Is the

using an identical flask but a different liquid Y. The initial level of the
as that in the original experiment.

Liquid Y expands more, per degree increase in temperature, than liquid X.

Which row is correct for the level of the liquid?

rises most in falls mostin
warm water cold water
A X X
B X Y
C Y X
D Y Y




3. Nov/2021/QPaper_12,13,21,22&23/No.12
A liquid is evaporating. The liquid is not boiling.

Which statement about the liquid is correct at an instant in time?

A Any molecule can escape, and from any part of the liquid.

B Any molecule can escape, but only from the liquid’s surface.

C Only molecules with enough energy can escape, and only from the liquid's surface.
D

Only molecules with enough energy can escape, but from any part of the liquid.

Nov/2021/QPaper_12/No.13

The temperature of the gas in a sealed container of constant volume decreases from 20°C to
12°C.

Which row is correct?

pressure of the gas
in the container

average speed of
the molecules of gas

o o w >

decreases
stays the same

increases

stays the same

decreases
increases

stays the same

decreases

5. Nov/2021/QPaper_12/No.15

A teacher makes the statement, ‘O

What does this statement

A elting point than object Q.

B Object Pshas er melting point than object Q.

C The increa:se in ature of object P is greater than that of object Q for the same increase
in internal ener

D The increase in temperature of object P is smaller than that of object Q for the same increase

Object P has a higher m z:\

in internal energy.

has a higher thermal capacity than object Q.



6. Nov/2021/QPaper_13/No.13
The diagram shows a sealed gas cylinder with a movable piston.

movable
piston

| —gas

The piston is moved slowly downwards and there is no change in temperature of the gas.

What happens to the average distance between the gas molecules and to the pressure of the

gas? Q
average distance
between aas pressure of gas
moleculgs in cylinder i\

A decreases decreases o

B decreases increases

C increases decreases

D increases increas

Q"’Qﬁ




Nov/2021/QPaper_13/No.15
The diagrams show four examples of thermal expansion. In three of the examples, thermal

expansion is useful. In one of the examples, expansion is unwanted and has to be allowed for.

In which example is thermal expansion unwanted?

A B
small gap
/ \/ nut
fixed end sﬂj
. rollers 1‘
river heat
a bridge getting loosening a very
longer in hot weather tight n @eeting it

steel
a bimetallic strip o liquid-in-glass

to indicate temperature 0 thermometer




8. Nov/2021/QPaper_21/No.13
The diagram shows two cylinders connected by a narrow tube fitted with a tap.

—5

tap 20cm?

80cm?

One cylinder contains 80 cm® of gas at a pressure of 2.0 x 10° Pa. The other cylinder contains a
vacuum.

The volume of the evacuated cylinder is 20 cm®. The tap is opened so that the gas can flow to fill
both cylinders.

The temperature of the gas remains constant.
What is the new pressure of the gas?

A 050x10°Pa

B 16x10°Pa

C 25x10°Pa

D 8.0x10°Pa

9. Nov/2021/QPaper_21,22&23/No.14
An aluminium block has a mass of 200g.

The specific heat capacity of aluminium is 900 J /(kg °C).

How much energy is needed to incre %emperature of the block from 20°C to 110°C?
60 16200J D 16200000J

A 20J B ZOOOJe

10. Nov/2021/QPaper_21/No.15
The diagram shows a liquid-in-glass thermometer.

+@

4

liquid capillary tube

bulb scale

Which change to the design would result in a more sensitive thermometer?

A Increase the density of the liquid.

B Increase the diameter of the capillary tube.
C Increase the number of scale markings.
D

Increase the volume of the bulb.



11. Nov/2021/QPaper_22/No.13
A gas is contained in a sealed container in a laboratory. The temperature of the gas increases.

What happens to the average speed and what happens to the total kinetic energy of the gas

molecules?
average speed total kinetic energy
A does not change does not change
B does not change increases
C increases does not change
D increases increases

12. Nov/2021/QPaper_22/No.15
The diagram shows the apparatus used to measure the specific latént heat of vaporisation of

water.

| _2kW'heater

water
~

_ £

After the water begins to boil, 110 g of js converted to steam in 120 s.

Using these results, what is the v he specific latent heat of vaporisation of water?

A 1.8J/kg B 18Q C 2200J/kg D 2200000J/kg




13. Nov/2021/QPaper_23/No.13
The same mass of a gas is trapped in four identical cylinders by a piston that can move.

The diagrams show the samples of gas in different conditions of volume and temperature.

1 2 3 4
piston

20°C 40°C 40°C 50°C
Which list gives the pressure of the gas in order from lowest to highest?
A 1525354
1532224

B
C 452531
D

453521

14. Nov/2021/QPaper_23/No.15
A solid and a gas are each given the same inerease'in temperature. The gas is kept at a constant
pressure.

Which row is correct? @
the one which @%
the reason

expands most Qﬂ
A the gas olecules in the gas each expand

more than the solid molecules

B 1h?e ga the molecules in the solid
A are held strongly together
c the solid molecules in the solid each expand
more than the gas molecules
D the solid all the molecules in the gas are

separate from one another




15.
16. Nov/2021/QPaper_31/No.4
(a) A substance cools from 50°C to 5.0°C. Its melting point is 20°C. The substance takes

30 minutes to cool from 50 °C to its melting point.

The substance takes a total time of 80 minutes to cool from 50 °C to 5.0°C.

On Fig. 4.1, sketch a graph that shows how the temperature of the substance varies with time
as it cools from 50°C to 5.0°C.

60

temperature/°C

40

20

0 10 20 30 40,°50 60 70 80
time/min

Fig. 4197

[4]

(b) Describe the arrangement and %the molecules in the substance when they are in the
solid state.

B o X —

[Total: 6]

17. Nov/2021/QPaper_32/No.7



(a) Fig. 7.1 shows a candle underneath a thin, metal fan.

-_—————__—_——_
support for fan

direction of rotation

thin, metal fan

candle
Fig. 7.1 @
When the candle starts to burn, the fan starts to rotate aroun it@ort.
Explain what causes the fan to rotate. 0\




(b) Fig. 7.2 shows a bimetallic strip. It is made of two metals, steel and copper, fastened together.

The bimetallic strip is straight when the temperature is 25°C.

clamp steel

7

7 #

\

temperature = 25°C copper

Fig. 7.2

Fig. 7.3 shows the bimetallic strip when the temperature is 40°C. Q

clamp \@

L/

temperature = 40 °a® copper
@g. 7.3

(i) Draw the bimetallic stgi the temperature is 10°C.

(1]

10



(ii) The bimetallic strip is used in a circuit, as shown in Fig. 7.4. The circuit is in a room.

cell electric bell

SRS

room temperature = 25°C

ste<I
2 K
& contacts
copper
Fig. 7.4 e
The room temperature is 25°C. q
State and explain any changes in the circuit as the ure of the room rises above

40°C.

[Total: 6]
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18. Nov/2021/QPaper_33/No.6
(a) In Fig. 6.1, the circles represent molecules. The diagram shows the arrangement of the
molecules in a liquid.

(i)

(ii)

(iii)

(iv)

solid liquid gas
Fig. 6.1

Show the arrangement of the molecules in a solid.

Draw a diagram in the box above the word ‘solid’ in Fig. 6.1. Draw at least 10 molecules.

e -
Show the arrangement of the molecules in a gas. @

Draw a diagram in the box above the word ‘gas’ in % raw at least 10 molecules.
[2]

State the name of the process by which a soli ges into a liquid.

............................................................ @ D/ SRR RTRRPRRRRPR |
State the name of the process by which a gas changes into a liquid.

12



(b) Fig. 6.2 shows a microscope used for viewing smoke particles in a small glass box. A bright

light shines into the box.

The box contains smoke particles and air molecules.

microscope
/ p
glass box containing
smoke particles and .
air molecules ———— | < bright
<« light

Fig. 6.2

A student views the smoke particles through the microscope.

The smoke particles are moving. E q

(i) State the name given to the movement of the smok X S.

&

(i) Fig. 6.3 shows a smoke particle as seen he'microscope.

smoke
particle

Q@

’: Fig. 6.3
Mg
Show how oke particle moves by drawing a series of lines on Fig. 6.3.

(iii) The temperature in the glass box decreases.

Describe any changes in the movement of the smoke particles.

13

[2]

[Total: 10]



19. Nov/2021/QPaper_41/No.2

A student carries out an experiment using a plastic beaker that contains 0.24 kg of water at 17 °C.
The thermal capacity (heat capacity) of the beaker is negligible.

(a) Define thermal capacity.

(b) Several ice cubes are at a temperature of 0 °C. The ice cubes are dropped into the water and
the internal energy of the water decreases.

(i) Give a simple molecular account of this decrease in internal energy.

(ii) The specific heat capacity of water is 4200J/ @

Calculate the decrease in the internal en

from 17°C to 0°C. 0
00
2

ase in internal energy =

f the water as its temperature decreases

water decreases, some of the ice melts.

14



(ii) Describe how to determine the specific latent heat of fusion of ice using this experiment.
State any other measurements that the student needs to make.

[Total: 11]
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20. Nov/2021/QPaper_41/No.3
Fig. 3.1 shows a balloon inflated with air.

Fig. 3.1 Qz
The pressure of the air at the inner surface of the balloon keeps the rubber stretched.

(a) Explain, in terms of the momentum of the molecule ere is a pressure at the inner
surface of the balloon.

(b) The volume of the
1.0 x 10°Pa.

[ Q@oon is 630cm? and the pressure of the air in the balloon is

The balloan i eavy stone and dropped into a lake. The balloon is pulled down
. ® .
quicklysand the re of the air inside does not change.

g

®

(i) Calculatet

volume of the air when the pressure of the air is 1.4 x 10°Pa.

VOIUME = L., [2]

16



(ii) The balloon and stone stop moving when the stone hits the bottom of the lake. The
temperature of the air now begins to decrease.

Explain why the volume of the air in the balloon decreases as the temperature decreases.

[Total: 7]

17



21. Nov/2021/QPaper_42/No.5

(a) A thermocouple thermometer is used to determine the temperature difference between a
mixture of ice and water and liquid mercury at approximately 600 °C.

Complete Fig. 5.1 with a labelled diagram to show how the thermocouple thermometer can
be used in this way.

liquid mercury
at approximately
600

mixture of
ice and water

Fig. 5.1

(3]

>
(c) State two benefits of usi Qermocouple thermometer instead of a liquid-in-glass
thermometer. Q%

[Total: 7]
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22. Nov/2021/QPaper_43/No.5

(a) An aluminium saucepan and a steel saucepan have the same dimensions. Table 5.1 shows
the values of the specific heat capacity and the density of aluminium and of steel.

Table 5.1
specific heat capacity | density
metal J/(kg°C) kg/m3
aluminium 0.91 2600
steel 0.50 7600

The mass of the aluminium saucepan is 0.41kg.

(i) Calculate the mass of the steel saucepan.

")
&\bq

(ii) Calculate the thermal capacity of the alumini ucepan.

thermal capacity = ..o [2]

19



(iii) Water is heated in the steel saucepan. The initial temperature of the water and the
saucepan is 20°C.

Calculate the energy transfer needed to raise the temperature of the steel saucepan to
100°C.

BNEIOY = oiiiieri e e 2]

(b) Explain why metals are better thermal conductors than non-metals.

............................................................................................................................................. 2]
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