Edexcel IGCSE Physics 4PH1 - Past-paper questions by topic

5.4 |deal Gases

11 questions across 11 sessions
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(

10 The photograph shows a cylinder of compressed air used to breathe underwater.

© serg_dibrova/Shutterstock

(a) Explain how the air causes a pressure on the inside of the cylinder.

Refer to particles in your answer.

(b) Explain what happens to the pressure of the air inside the cylinder as its
temperature increases.
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I
~\
(c) A fixed mass of air has a volume of 43000 cm? when its pressure is 100 kPa.
Calculate the pressure of this fixed mass of air when it is inside the cylinder.
[volume of air in cylinder = 8500 cm?]
(3)
PreSSUIe = ... kPa
(Total for Question 10 = 9 marks)
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(

10 The photograph shows a cylinder of compressed air used to breathe underwater.

© serg_dibrova/Shutterstock

(a) Explain how the air causes a pressure on the inside of the cylinder.

Refer to particles in your answer.

(b) Explain what happens to the pressure of the air inside the cylinder as its
temperature increases.
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I
~\
(c) A fixed mass of air has a volume of 43000 cm? when its pressure is 100 kPa.
Calculate the pressure of this fixed mass of air when it is inside the cylinder.
[volume of air in cylinder = 8500 cm?]
(3)
PreSSUIe = ... kPa
(Total for Question 10 = 9 marks)
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The diagram shows apparatus used to investigate how the pressure of a gas varies
with temperature.
to data logger
thermometer
pressure sensor
flask
water
heat
(@) The volume of the gas is kept constant by the flask.
The volume of the gas is a control variable.
State why it is important to keep a control variable constant throughout the
investigation.
(1)
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o (iii) Explain how the pressure of the gas changes as its temperature increases.

Soess Include ideas about particles in your answer.
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Assume the gas has a constant volume.
(4)
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(i) The volume of the gas is constant in the investigation.

Give the name of the other quantity that must be constant for the calculation
to be correct.
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11 The photograph shows a mechanic pumping air into a car tyre.

(Source: Rido/Shutterstock)

(a) Before being pumped into the tyre, some air has a volume of 0.0043m3 at a
pressure of 100 kPa.

The pressure of this air inside the tyre is 270 kPa.

Calculate the volume of this air inside the tyre, assuming the temperature of the
air does not change.

Give your answer in standard form.

volume = . . m3
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DO :NOT WRITE IN-THIS AREA

DO NOTWRITE INTHIS AREA

DO NOT WRITE INTHIS AREA

(b) The car is fitted with a tyre pressure monitoring system.

A warning light will show in the car if the air pressure in the tyre falls below
250kPa.

(i) Using ideas about particles, explain why the air pressure inside the tyre is
lower on a cold winter day than on a warm summer day.

(i) The air pressure in the tyre is 270 kPa when the air temperature is 20 °C.
On a cold winter day, the temperature is 2°C.

Determine whether the tyre pressure warning light will show in the car on the
cold winter day.

[assume tyre volume does not change]

thealevelphysicstutor.com

(Total for Question 11 = 10 marks)
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( )

13 This question is about pressure in gases.

(@) Photograph 1 shows an open conical flask containing air.

NOT WRITE IN THIS AREA

VAUV SIHL NI SLIHM 1ON OG

Photograph 1

The air in the flask is heated to a temperature of 85 °C.

(i) Calculate the temperature of the air in the flask in kelvin.
(1)

temperature = ... K

(ii) Describe how the motion of the molecules in the flask changes when the
temperature of the air inside the flask increases.

(iii) The pressure of the air in the flask does not change when the temperature of
the air increases.

State what happens to the number of air molecules in the flask when the
temperature of the air inside the flask increases.

JMMIONOG  vadvsHLNIZLMMIONOd

VaHYSIHL
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(b) Photograph 2 shows a boiled egg, without its shell, placed in the top of the
conical flask containing hot air.

The flask is no longer being heated.
The egg seals the flask so that no air escapes.

Photograph 3 shows the egg and the flask a short time later.

SIHLNI 311HM 1ON 0d

‘DO-NOT WRITE IN THIS AREA:

Photograph 2 Photograph 3

Explain why the egg moves down into the flask and then stops moving.

Refer to ideas about pressure in your answer.

'DONOTWRITEINTHISAREA

(Total for Question 13 = 8 marks)

TOTAL FOR PAPER = 110 MARKS
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(

9 The diagram shows an empty metal container that has a hole in the top.

container

(@) Describe how the air molecules in the container exert a pressure on its inner walls.
(3)

(b) The container is heated for a long time.

Explain what happens to the number of air molecules in the container.
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(c) Alidis placed on the hot container.
The lid seals the hole and the container is allowed to cool.

As the container cools, it collapses.

container collapsed
with lid container

VauY SIHL NI ZLIYM LON 0Q
DO NOT WRITE IN THIS AREA

Explain why the container collapses.

(Total for Question 9 = 7 marks)

DO NOTWRITEINTHIS AREA

DO NOT WRITE IN THIS AREA
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11 This question is about gas pressure.

(a) Diagram 1 shows some of the molecules of a gas in a sealed container.

o o ©
@)
@)
@)
o @)
Diagram 1

The molecules collide with all the surfaces of the container. This exerts an
outward force on the container and causes pressure.

Describe how the motion of the gas molecules causes an equal pressure on all the
walls of the container.

You may add to diagram 1 to help your answer.

thealevelphysicstutor.com
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DONOTWRITE IN THIS AREA DONOTWRITE INTHIS:AREA

DO NOT WRITE INTHIS AREA
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(b) The width of the container is slowly decreased so that the volume of the
container is smaller than before.
Diagram 2 shows the width of the container before and after this change. All
other dimensions of the container remain the same.
before after
< > < >
8.4cm 5.0cm
Diagram 2
The initial volume of the gas is 130 cm?.
The initial pressure of the gas is 100 kPa.
Calculate the pressure of the gas after the width of the container is decreased.
Assume the temperature of the gas remains constant.
PreSSUIE = .. kPa
(Total for Question 11 = 6 marks)
VD0 R O M
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9 This question is about gas pressure.

(@) The diagram shows a cylinder containing propane gas.

VAUV SIHL NI 3LYM 1ON 0a
DO NOT WRITE IN THIS AREA

(Source: © VitaminCo/Shutterstock)

The propane gas is stored in the cylinder at a pressure of 1.03 x 10°Pa.

(i) State the formula linking pressure, force and area. R K
g . S
= =

(i) The cylinder has an internal surface area of 1.13m?. TS ‘lg_-l
KBS e

Calculate the force exerted on the walls of the cylinder by the propane gas. : E o
m: o
=

force = . N

(iii) Explain why the pressure exerted by the propane gas acts equally in all directions.
(2)

- VIV SIHLNIZLMM IONOD
. DONOT WRITE INTHIS AREA
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(b) The graph shows how the pressure of a gas varies with its temperature.

Pressure
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DO:NOT WRITE IN-THIS AREA

0 Temperature in °C

(i) Describe how the graph can be used to show that there is a minimum value of
temperature, known as absolute zero.

DO NOT WRITE IN THIS AREA

(ii) Give the value of absolute zero in °C.

absolutezero= ... °C

-DONOTWRITE IN THIS:AREA
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(iii) Temperature can also be measured in kelvin.

On the axes below, sketch a graph to show how the pressure of a gas varies

nth - w8 <
with its kelvin temperature. o SHe
=z

(2) O \».<-:-:

= o

Pressure § - -
S

= =
TR SR

= =

a
;:; SRR @

=
;:ﬁ 0 %
> \:.:\_::Q X

0
0 Temperature in kelvin

(Total for Question 9 = 11 marks)
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- | 5 Ateacher demonstrates the effect of air pressure.
}g\ (@) The teacher inflates a balloon and places it inside a bell jar.
He fixes the bell jar firmly to a bench.

He then uses a pump to remove some of the air from the bell jar.

9508
1L

The balloon increases in size.

34
//z:
\5_% to pump to pump
S
z

m: QO bell jar
- = § .
55 55 balloon bell jar

before removing air after removing air

Explain, in terms of kinetic theory of particles, why the balloon increases in size.
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~ ) % ;ﬁ%
(b) The teacher then sets up this apparatus. %
water level in tube narrow tube ;:%
E
S
bo% ¥ & o
. 0% et
bung trapped air :
e
9
beaker coloured water
He uses a bung fitted with a narrow tube, and a beaker containing some coloured water.
He pushes the bung into the beaker trapping some air. Water rises up the narrow tube.
(i) Explain what would happen to the pressure of the trapped air if the bung is pushed
further into the beaker.
(2)
(i) Explain what would happen to the water level in the narrow tube if the bung
is pushed further into the beaker.
(2)
\ J
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(iii) Explain what would happen to the water level in the narrow tube if the
555 pressure of the air outside the beaker increases.

% '\. (Total for Question 5 = 10 marks)
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( )
7 This question is about sound waves. &
(a) The table gives the frequencies of some different sound waves. gx
Pode .‘\\,\ &
Place ticks (v') in the table to show which sound waves can be heard by humans. g\\:
(2) S &
SEIR R
Sound wave Fre.quency Can be heard by humans SRS &
in Hz I X
T
A 10 o
B 30 s
C 500
D 2000
E 10000
F 25000
(b) The diagram shows the screen of an oscilloscope when a sound wave is detected.
Add to the diagram by drawing the trace of another sound wave that has a lower
pitch and is quieter than the sound wave shown.
(2)
/™ /™ /™
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DO:NOT WRITE IN-THIS AREA

‘DONOT-WRITE IN.-THIS AREA
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(c) The speed of sound in air varies with temperature.

A student finds a formula in a textbook that links the speed of sound waves in air

to the temperature of the air, measured in kelvin.

speed of sound in air = (0.606 x temperature in kelvin) + 166

(i) Calculate the speed of sound when the air temperature is 46 °C.

(2)

speedofsound = ... m/s

(i) Calculate the wavelength of a sound wave with a frequency of 15000 Hz when

the air temperature is 46 °C.

.

(3)

wavelength = m

(Total for Question 7 = 9 marks)
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3 This question is about solids, liquids and gases.
(@) Melting is the process that occurs when a solid changes into a liquid.

Using ideas about particles, describe the process of melting.

(b) A sealed metal flask contains air at room temperature.
The flask is then heated.

The graph shows how the pressure of the air increases as its temperature increases.
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(i) Explain how heating the flask increases the temperature of the air inside the flask.
(2)

UZ
O
=
SO
]
=
il
oo 1t
2
)
et
St
Sy
SR
293==)
i

DO:NOT WRITE IN-THIS AREA

(iii) Using the graph, determine the pressure of the air when its temperature is 400 K.
(1)

pressure=__ ... kPa

(iv) The air in the flask is now cooled to a temperature of 230 K.

Calculate the new pressure of the air.
(3)

DO NOTWRITE INTHIS AREA

pressure = ... kPa

(Total for Question 3 = 10 marks)
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