Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Questions

QL.

(a) Diagram 1 represents the atoms of a gas inside a container.

O
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©

Diagram 1

(i) Explain how the atoms exert a pressure on the walls of the container.

thealevelphysicstutor.com

(i) Explain why the pressure of the gas in the container decreases as its temperature decreases.

The volume of the container does not change.
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(b) Diagram 2 shows a device called a magneto-optical trap (MOT).

Physicists use the device to cool gases to extremely low temperatures.
The MOT uses laser beams and magnetic fields to trap a small collection of atoms with extremely
small kinetic energies.

trapped atoms

~——_\ coils producing
magnetic field

Diagram 2

Each trapped atom has a mass of 5.0 x 10’ kg and a mean speed of 73 m/s.
Calculate the temperature of the trapped atoms.
[mean kinetic energy of an atom = 2.1 x 107> x temperature in kelvin]

tEMPErAtUIE = ...ooviviieiceeeeeceeee e, K

(Total for question = 9 marks)
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Q2.

Answer the question with a cross in the box you think is correct (E). If you change your mind
about an answer, put a line through the box (%) and then mark your new answer with a cross (E
)-

This question is about gases.

(@) The diagram shows some gas patrticles inside a closed container.

@

(i) The arrows in the diagram represent the velocities of the gas patrticles.
Explain what the diagram shows about the motion of the gas particles.
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(b) The table gives information about particles in a different sample of gas.

Mass of one gas particle 7.3 x 10 kg
Mean kinetic energy of one gas particle 9.8x 107" J
Total mean kinetic energy of gas particles 1.2x 10%)

(i) Calculate the mean speed of the particles in this gas sample.
[kinetic energy = % x mass x speed?]

MEAN SPEEU = ..ot m/s

(i) Calculate the total mass of gas in the sample.

tOtal MASS = ..o kg

(iif) A student quickly compresses the gas. They do 100 J of work on the gas in a time of 0.5 seconds.
Which of these statements is correct?

50 J of energy is transferred to the gas

the rate of energy transferred to the gas is 200 W
the gas particles move more slowly

the volume of the gas increases

OO0n
gow>

(Total for question = 10 marks)
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Q3.

A student uses a computer simulation to investigate the motion of particles in a gas.

He records the pressure of the gas and the mean speed of the particles in the gas at
different temperatures.

The graphs show his results.
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(a) Give a reason why the student does not start the y-axis scale from zero on either of his
graphs.

---------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------

(c) Explain why the value of temperature chosen in the simulation should not decrease
below - 273 °C.

(d) The student then calculates the kinetic energy of a single gas particle at each
temperature.

(i) Using the curve of best fit on graph 2, determine the mean speed of a gas particle
when the gas temperature is 100 °C.

MEAN SPEEA = ..iiuiiiiiiiii e m/s



Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Questions thealevelphysicstutor.com

(ii) The mass of a single gas particle is 5.3 x 1072 kg.
Calculate the average kinetic energy of a gas particle when the temperature of the
gas is 100 °C.

Kinetic energy = ....coooiiiiiiiiiii e J

(iii) Calculate the temperature of the gas in kelvin when its temperature is 100 °C.

temperature = ... K

(iv) On the axes, sketch a graph of the average kinetic energy of the gas particles
against temperature in kelvin.

r

Average kinetic energy

Temperature in K

(Total for question = 13 marks)
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Q4.

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 0.0043 m? 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.

...........................................................

(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 250 kPa.

(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.
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(ii) 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]

(Total for question = 10 marks)
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Q5.

The photograph shows a robotic vehicle called Opportunity. Opportunity landed on Mars in 2004.

(Source: @ Dima Zel/Shutterstock)
Several large balloons protected Opportunity during landing.
(a) Explain how the gas molecules inside a balloon exert a pressure on the inside surface of the balloon.

(b) The balloons were tested in a cold room on Earth so that the temperature of the gas was the same as
on Mars.

() Explain why the pressure of the gas decreases if the temperature of the gas decreases.

(i) State the formula linking pressure, force and area.
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(i) The pressure due to the gas inside the balloon is 1200 Pa and the balloon has an inside surface
area of 11 m?.
Calculate the force on the inside surface of the balloon due to the gas inside the balloon.

(Total for question = 9 marks)
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Q6.

The diagram shows a simple barometer designed to measure atmospheric pressure.

trapped gas

A
not to scale
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(a) (i) State the formula linking pressure difference, height, density and gravitational field strength, g.

(i) The total pressure at point X is 117 kPa.
The pressure of the trapped gas is 12 kPa.
Calculate the height of the liquid above point X.
[density of liquid = 1.36 x 10* kg/m?]

(b) The Sun shines onto the barometer, increasing the temperature of the trapped gas.

The volume of the trapped gas remains constant.
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() Explain why the pressure of the trapped gas increases as its temperature increases.

(i) The temperature of the trapped gas increases from 23 °C to 38 °C.
The pressure of the trapped gas is 12 kPa when its temperature is 23 °C.
Calculate the pressure of the trapped gas when its temperature is 38 °C.

PrESSUIE = it kPa
(Total for question = 12 marks)
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Q7.

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

container

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

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

Explain what happens to the number of air molecules in the container.

(c) Alid is placed on the hot container.

The lid seals the hole and the container is allowed to cool.
As the container coals, it collapses.

r 1 //\
. / .
container { collapsed
with lid |\ container ™,
| |
._ (

Explain why the container collapses.

(Total for question = 7 marks)
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Qs.

This question is about air pressure.
(a) During an aeroplane flight, a passenger drinks some water from a plastic bottle.

The passenger then replaces the top to seal the bottle, as shown in diagram 1.

air

water

Diagram 1

The air pressure outside the bottle is 80 kPa.
State the air pressure inside the bottle just after the bottle has been sealed.

AU PrESSUIE = ..oiiiiiiiieee e ettt e e e e e e e kPa
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(b) As the aeroplane descends, the air pressure inside the aeroplane changes.

When the aeroplane lands, the passenger notices that the plastic bottle has collapsed, as shown in
diagram 2.

—_— water

Diagram 2

Explain why the bottle has collapsed.

(Total for question = 6 marks)
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Qo.

The diagram shows a container used to cool gases to very low temperatures.

T container

" square window

(@) The gas inside the container is at a temperature of —251 °C.

(i) Calculate the temperature, in kelvin, of the gas.

TEMPETIAtUIE = oo K

(i) Explain why the gas in the container cannot be cooled below a temperature of —273 °C.

(b) The gas in the container exerts a pressure of 7500 Pa on the inner surface of the container.

The container has a square window of side length 5.4 cm.
Calculate the force the gas exerts on the inner surface of the square window.

(Total for question = 8 marks)
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Q10.

This question is about gas pressure.
(&) The diagram shows a cylinder containing propane gas.

(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.

(i) The cylinder has an internal surface area of 1.13 m?.
Calculate the force exerted on the walls of the cylinder by the propane gas.
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(b) The graph shows how the pressure of a gas varies with its temperature.

Pressure
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.
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(i) Temperature can also be measured in kelvin.
On the axes below, sketch a graph to show how the pressure of a gas varies with its kelvin
temperature.

Pressure 4

0 =
0 Temperature in kelvin

(Total for question = 11 marks)
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Q11.

This question is about gas pressure.

(a) Diagram 1 shows some gas particles contained in a box.
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Diagram 1

(i) The gas particles move in random motion.
State what is meant by the term random motion.

thealevelphysicstutor.com

(i) The gas exerts a pressure due to the gas particles colliding with the walls of the box.

Explain how these collisions produce a pressure.

(i) The volume of the box is increased but the temperature of the gas remains constant.
Explain how increasing the volume of the box affects the pressure of the gas in the box.

Assume the amount of gas remains constant.
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(b) Diagram 2 shows a device used to measure differences in gas pressure. This device is called a
manometer.

The difference between the pressure of the atmosphere and the pressure of the gas supply causes a
difference in the height of the liquid levels on each side of the manometer.

from atmosphere

S

from gas supply \H

I height difference

™~ liquid

Diagram 2

(i) The liguid in the manometer is oil, which has a density of 820 kg/m?®.
The pressure difference between the atmosphere and the gas supply is 1850 Pa.
Calculate the height difference between the liquid levels in the manometer.
Use the formula

pressure difference = height x density x gravitational field strength

height difference = ... m

(if) Different liquids can be used in the manometer.
Liquid mercury has a density of 14 000 kg / m?.
Suggest why liquid mercury would be more appropriate to use in the manometer when measuring
very large pressure differences.
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(c) The pressure of a sample of gas is 232 kPa at a temperature of 16 °C.

Calculate the temperature when the pressure of the sample of gas increases to 249 kPa.
Give your answer in degrees Celsius (°C)
Assume that the volume and the mass of the gas sample remain constant.

TEMPErature = ..o e °C

(Total for question = 16 marks)
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Q12.

This question is about gas pressure.

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

PrESSUI = oot kPa
(Total for question = 6 marks)
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Q13.

Answer the question with a cross in the box you think is correct (E). If you change your mind
about an answer, put a line through the box (%) and then mark your new answer with a cross (E
)-

This question is about gases.

(@) The diagram shows some gas patrticles inside a closed container.

@

(i) The arrows in the diagram represent the velocities of the gas patrticles.
Explain what the diagram shows about the motion of the gas particles.



Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Questions thealevelphysicstutor.com

(b) The table gives information about particles in a different sample of gas.

Mass of one gas particle 7.3 x 10 kg
Mean kinetic energy of one gas particle 9.8x 107" J
Total mean kinetic energy of gas particles 1.2x 10%)

(i) Calculate the mean speed of the particles in this gas sample.
[kinetic energy = % x mass x speed?]

MEAN SPEEU = ..ot m/s

(i) Calculate the total mass of gas in the sample.

tOtal MASS = ..o kg

(iif) A student quickly compresses the gas. They do 100 J of work on the gas in a time of 0.5 seconds.
Which of these statements is correct?

50 J of energy is transferred to the gas

the rate of energy transferred to the gas is 200 W
the gas particles move more slowly

the volume of the gas increases

OO0n
gow>

(Total for question = 10 marks)
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Q14.

A gas is contained inside a sealed syringe.

plunger

[ I | )

gas
(@) The plunger is pushed so that the gas is compressed and its volume reduces at constant
temperature.

Explain why decreasing the volume changes the pressure of the gas in the syringe.
You should use ideas about particles in your answer.

(b) The plunger of the syringe is released and the gas returns to its original pressure of 100 kPa.

The plunger is then held in position so that the volume of the gas cannot change.

The gas is now heated and its temperature increases.

Describe how the average kinetic energy of the gas particles changes when the temperature of the
gas increases.

(Total for question = 6 marks)
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Q15.

This is a question about lo, a moon of Jupiter.
The diagram shows two jets of gas from volcanoes on lo.
One jet of gas is from the volcano Prometheus and the other is from the volcano Tvashtar.

oy
’ ;f,.{r—;:k. , Tvashtar

I.I.(_rl'_'

Prometheus /"
CRY

-

(a) Gas particles in the Prometheus jet leave the surface of lo and move vertically upwards.

The particles reach their maximum height when their speed is zero.

Some particles in the Prometheus jet reach a maximum height of 92 km.
Calculate the initial speed of these particles as they leave the surface of lo.
[acceleration due to gravity on lo = 1.8 m/s?]

initial speed = ... m/s

(b) Before the gas particles leave the surface of lo, they are trapped in a chamber.

jet of gas

chamber
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() Explain how the gas particles exert a pressure on the walls of the chamber.

(i) The Tvashtar chamber has the same volume as the Prometheus chamber and contains the same
number of molecules of the same type of gas.

The temperature of the gas in the Prometheus chamber is 1200 K.

The temperature of the gas in the Tvashtar chamber is 1600 K.

The pressure of the gas in the Prometheus chamber is 8.2 kPa.

Calculate the pressure of the gas in the Tvashtar chamber.

PrESSUIE = ..o kPa

(i) Explain why the pressure inside the chambers increases when the temperature increases.
Use ideas about particles in your answer.

(iv) Explain why the particles from the Tvashtar chamber reach a greater maximum height than the
particles from the Prometheus chamber.

(Total for question = 15 marks)
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Q16.

A manometer is a device that can be used to measure the pressure difference between gas from a gas
tap and the atmosphere.

When a gas tap is connected to the manometer, the liquid in the manometer moves due to the additional
pressure of the gas.

gas from
manometer\ gas tap

] ]
liquid \” """"" T . I aram

[ e —— -
Before connecting gas tap After connecting gas tap
(&) The pressure difference is linked to the difference in height of the two surfaces of the liquid by the

formula
pressure difference = density x g x height difference

The height difference between the two surfaces is 0.094 m.
Calculate the pressure difference between the gas from the gas tap and the atmosphere.
[for liquid, density = 14 000 kg / m?]

pressure difference = ..., Pa
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(b) The graph shows how the velocity of the surface of the liquid changes with time from when the gas
tap is opened to when the water level stops moving.
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Timeins
(i) Use the graph to show that the distance travelled by the surface of the liquid is 4.7 cm.

(i) Calculate the acceleration of the surface of the liquid.

ACCRIEIAtION = ..o cm /s?
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(c) Explain how the gas pressure changes if the temperature of the gas increases.

You should use ideas about particles in your answer.

(Total for question = 11 marks)
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Q17.

This question is about pressure in gases.
(a) Photograph 1 shows an open conical flask containing air.

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)
TEMPETALUIE = ..ot K
(i) Describe how the motion of the molecules in the flask changes when the temperature of the air
inside the flask increases.
(2)

(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.

(1)
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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.

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.

(4)

(Total for question = 8 marks)
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Q18.

A gas is contained inside a sealed syringe.
plunger

h‘m__
N—s T— 1 i
| | I \ | I 'J—EL |
I-.ll.'_"ﬂ'l 1l;—.-||||||wml|mh ety

gas

(&) The plunger is pushed so that the gas is compressed and its volume reduces at constant
temperature.

(i) Before compression, the gas pressure is 100 kPa and the volume of the gas is 7.5 cm?®.
After compression, the volume of the gas is 5.0 cm?.
Calculate the pressure of the gas after compression.

PrESSUIE = .iiiiiiii e i e e e e cee e kPa

(i) Explain why decreasing the volume changes the pressure of the gas in the syringe.
You should use ideas about particles in your answer.

(b) The plunger of the syringe is released and the gas returns to its original pressure of 100 kPa.

The plunger is then held in position so that the volume of the gas cannot change.

The gas is now heated and its temperature increases.

() Describe how the average kinetic energy of the gas particles changes when the temperature of the
gas increases.
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(i) The temperature of the gas increases from 20 °C to 65 °C.
Calculate the pressure of the gas after it is heated.

PrESSUIE = ..iiiiiiiie e e kPa

(Total for question = 13 marks)
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Q109.

A student investigates the relationship between the pressure of a gas and its temperature.

The graph shows the student's data.

120 -
X
115 -
110 -
X
Pressure
in kPa
105
=
100 X
95 I [ [ [ I I
280 290 300 310 320 330 340
Temperature in K
(a) The table shows some additional data.
temperature in °C | temperature in K pressure in kPa
50 112
(i) Calculate the temperature in kelvin for the additional data.
TEMPEIALUIE = ..o K

(ii) Plot this additional data on the graph.

(iii) Draw the line of best fit on the graph.
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(b) The average kinetic energy (KE) of a gas molecule is calculated for the gas at two temperatures.
Determine the value of the expression
average KE of a gas molecule at 500K

average KE of a gas molecule at 250K

(d) The student reduces the volume of the gas container slowly so that the gas does not increase in
temperature and no
gas escapes.

The student then repeats the investigation.
Explain what effect this change would have on the line of best fit on the graph.

(Total for question = 10 marks)
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Q20.

The diagram shows a manometer, a device used for measuring differences in pressure.

-
trapped oz
gas .
] N difference in the levels
PO e ,_of the liquid
liquid —

(a) One side of the manometer has some trapped gas. The other side is left open to the atmosphere.

The difference in pressure can be calculated using this formula.

[difference in pressure = height x density x 10]

The density of the liquid is 1.3 x 10* kg/m 3.

The difference in the levels of the liquid is 3.8 cm.

Calculate the difference in pressure between the atmosphere and the trapped gas.

difference iN PreSSUIE = ..o Pa
(b) The temperature and pressure of the trapped gas increase when it is warmed.

(i) Explain, in terms of particles, why the pressure of the trapped gas increases.
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(i) The pressure of the trapped gas in the manometer is 9.95 x 10* Pa and the temperature is 16 °C.
Calculate the new pressure of the trapped gas if the temperature increases to 32 °C.
[assume volume of the trapped gas remains constant]

NEW PIrESSUIE = ittt e eeeeeeeeetitiar e e e e e e eeeeebea e e e e e e Pa

(Total for question = 10 marks)
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Q21.

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 0.0043 m?® 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.

VOIUME = oo m?
(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 250 kPa.
(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.
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(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]

(Total for question = 10 marks)
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Q22.

The diagram shows a container used to cool gases to very low temperatures.

T container

" square window

(@) The gas inside the container is at a temperature of —251 °C.

(i) Calculate the temperature, in kelvin, of the gas.

TEMPETIAtUIE = oo K

(i) Explain why the gas in the container cannot be cooled below a temperature of —273 °C.

(b) The gas in the container exerts a pressure of 7500 Pa on the inner surface of the container.

The container has a square window of side length 5.4 cm.
Calculate the force the gas exerts on the inner surface of the square window.

(Total for question = 8 marks)
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Q23.

(a) Diagram 1 represents the atoms of a gas inside a container.

O

O &

©

Diagram 1

(i) Explain how the atoms exert a pressure on the walls of the container.

thealevelphysicstutor.com

(i) Explain why the pressure of the gas in the container decreases as its temperature decreases.

The volume of the container does not change.
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(b) Diagram 2 shows a device called a magneto-optical trap (MOT).

Physicists use the device to cool gases to extremely low temperatures.
The MOT uses laser beams and magnetic fields to trap a small collection of atoms with extremely
small kinetic energies.

trapped atoms

~——_\ coils producing
magnetic field

Diagram 2

Each trapped atom has a mass of 5.0 x 10’ kg and a mean speed of 73 m/s.
Calculate the temperature of the trapped atoms.
[mean kinetic energy of an atom = 2.1 x 107> x temperature in kelvin]

tEMPErAtUIE = ...ooviviieiceeeeeceeee e, K

(Total for question = 9 marks)
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Q24.

This question is about gas pressure.
(&) The diagram shows a cylinder containing propane gas.

(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.

(i) The cylinder has an internal surface area of 1.13 m?.
Calculate the force exerted on the walls of the cylinder by the propane gas.
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(b) The graph shows how the pressure of a gas varies with its temperature.

Pressure
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.
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(i) Temperature can also be measured in kelvin.
On the axes below, sketch a graph to show how the pressure of a gas varies with its kelvin
temperature.

Pressure 4

0 =
0 Temperature in kelvin

(Total for question = 11 marks)
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Q25.

This question is about gas pressure.

(a) Diagram 1 shows some gas particles contained in a box.

O o
o
© @]
O
O
O
© O
@ @]
o
Diagram 1

(i) The gas particles move in random motion.
State what is meant by the term random motion.

thealevelphysicstutor.com

(i) The gas exerts a pressure due to the gas particles colliding with the walls of the box.

Explain how these collisions produce a pressure.

(i) The volume of the box is increased but the temperature of the gas remains constant.
Explain how increasing the volume of the box affects the pressure of the gas in the box.

Assume the amount of gas remains constant.
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(b) Diagram 2 shows a device used to measure differences in gas pressure. This device is called a
manometer.

The difference between the pressure of the atmosphere and the pressure of the gas supply causes a
difference in the height of the liquid levels on each side of the manometer.

from atmosphere

S

from gas supply \H

I height difference

™~ liquid

Diagram 2

(i) The liguid in the manometer is oil, which has a density of 820 kg/m?®.
The pressure difference between the atmosphere and the gas supply is 1850 Pa.
Calculate the height difference between the liquid levels in the manometer.
Use the formula

pressure difference = height x density x gravitational field strength

height difference = ... m

(if) Different liquids can be used in the manometer.
Liquid mercury has a density of 14 000 kg / m?.
Suggest why liquid mercury would be more appropriate to use in the manometer when measuring
very large pressure differences.
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(c) The pressure of a sample of gas is 232 kPa at a temperature of 16 °C.

Calculate the temperature when the pressure of the sample of gas increases to 249 kPa.
Give your answer in degrees Celsius (°C)
Assume that the volume and the mass of the gas sample remain constant.

TEMPErature = ..o e °C

(Total for question = 16 marks)
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Q26.

This question is about gas pressure.

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

@ © ”
©
0]
©
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.
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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.

PrESSUI = oot kPa
(Total for question = 6 marks)
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Q27.

Photograph 1 shows an outdoor swimming pool.

Photograph 1

(&) The water in the swimming pool is heated by the Sun during the day.
(i) State how energy is transferred from the Sun to the water.

(b) The water in the swimming pool cools down at night.

(i) Suggest why the water cools down at night.
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(i) Photograph 2 shows the swimming pool with a plastic cover over the water.

i
{]]

Photograph 2

Explain why the plastic cover reduces how much the water cools down at night.

(Total for question = 7 marks)
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Q28.

A gas is contained inside a sealed syringe.

plunger

[ I | )

gas
(@) The plunger is pushed so that the gas is compressed and its volume reduces at constant
temperature.

Explain why decreasing the volume changes the pressure of the gas in the syringe.
You should use ideas about particles in your answer.

(b) The plunger of the syringe is released and the gas returns to its original pressure of 100 kPa.

The plunger is then held in position so that the volume of the gas cannot change.

The gas is now heated and its temperature increases.

Describe how the average kinetic energy of the gas particles changes when the temperature of the
gas increases.

(Total for question = 6 marks)
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Q29.

This is a question about lo, a moon of Jupiter.
The diagram shows two jets of gas from volcanoes on lo.
One jet of gas is from the volcano Prometheus and the other is from the volcano Tvashtar.

oy
’ ;f,.{r—;:k. , Tvashtar

I.I.(_rl'_'

Prometheus /"
CRY

-

(a) Gas particles in the Prometheus jet leave the surface of lo and move vertically upwards.

The particles reach their maximum height when their speed is zero.

Some particles in the Prometheus jet reach a maximum height of 92 km.
Calculate the initial speed of these particles as they leave the surface of lo.
[acceleration due to gravity on lo = 1.8 m/s?]

initial speed = ... m/s

(b) Before the gas particles leave the surface of lo, they are trapped in a chamber.

jet of gas

chamber
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() Explain how the gas particles exert a pressure on the walls of the chamber.

(i) The Tvashtar chamber has the same volume as the Prometheus chamber and contains the same
number of molecules of the same type of gas.

The temperature of the gas in the Prometheus chamber is 1200 K.

The temperature of the gas in the Tvashtar chamber is 1600 K.

The pressure of the gas in the Prometheus chamber is 8.2 kPa.

Calculate the pressure of the gas in the Tvashtar chamber.

PrESSUIE = ..o kPa

(i) Explain why the pressure inside the chambers increases when the temperature increases.
Use ideas about particles in your answer.

(iv) Explain why the particles from the Tvashtar chamber reach a greater maximum height than the
particles from the Prometheus chamber.

(Total for question = 15 marks)
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Q30.

The diagram shows gas patrticles in a sealed container.
The container has a constant volume.

The gas is at a temperature of 50 K.

(a) Calculate the temperature of the gas in °C.

temperature =

thealevelphysicstutor.com

(b) Explain what happens to the pressure of the gas when its temperature is increased from 50 K to

100 K.
Refer to particles in your answer.

(Total for question = 5 marks)
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Q31.

A student uses a computer simulation to investigate the motion of particles in a gas.

He records the pressure of the gas and the mean speed of the particles in the gas at different
temperatures.

The graphs show his results.

5500 -
4500 -
Pressure
in kPa
3500
2500 | | | 1 | |
0 50 100 150 200 250 300
Temperature in °C
Graph 1
700
600
Mean speed
of particles =
in m/s
500
400 | | T T | !
0 50 100 150 200 250 300

Temperature in °C

Graph 2
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(a) Give a reason why the student does not start the y-axis scale from zero on either of his graphs.

(d) The student then calculates the kinetic energy of a single gas particle at each temperature.

(i) Using the curve of best fit on graph 2, determine the mean speed of a gas particle when the gas
temperature is 100 °C.

MEAN SPEEU = ..ot m/s

(i) The mass of a single gas particle is 5.3 x 107 kg.
Calculate the average kinetic energy of a gas particle when the temperature of the gas is 100 °C.

KINETIC ENEIGY = .ot J
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(iif) Calculate the temperature of the gas in kelvin when its temperature is 100 °C.

teMPErature = .......oooiiiiii K

(iv) On the axes, sketch a graph of the average kinetic energy of the gas particles against
temperature in kelvin.

Average kinetic energy

Temperature in K

(Total for question = 13 marks)
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Q32.

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.
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(b) The pressure of the gas changes as its temperature increases.

The graph shows the results.
200

160

120

Pressure P
in kPa

80

40

i
[ I [ | i [ I

-400 =300 -200 =100 0 100 200

Temperature in °C

(i) Explain how these results show that there is a linear, but not proportional, relationship between the
pressure of the gas and its temperature in °C.

(i) Use the graph to determine the value for absolute zero.

TEMPETALUIE = .o °C
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(i) Explain how the pressure of the gas changes as its temperature increases.
Include ideas about particles in your answer.

(c) The pressure of the gas is 112 kPa when its temperature is 35 °C.

The gas is heated to 340 °C using some different apparatus.
(i) Calculate the pressure of the gas when its temperature is 340 °C.
Assume the gas has a constant volume.

PIrESSUIE = i e e e e e eeeeeeetter e e e e e e e e e eanrra s kPa

(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.

(Total for question = 13 marks)
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Q33.

A manometer is a device that can be used to measure the pressure difference between gas from a gas
tap and the atmosphere.

When a gas tap is connected to the manometer, the liquid in the manometer moves due to the additional
pressure of the gas.

gas from
manometer\ gas tap

] ]
liquid \” """"" T . I aram

[ e —— -
Before connecting gas tap After connecting gas tap
(&) The pressure difference is linked to the difference in height of the two surfaces of the liquid by the

formula
pressure difference = density x g x height difference

The height difference between the two surfaces is 0.094 m.
Calculate the pressure difference between the gas from the gas tap and the atmosphere.
[for liquid, density = 14 000 kg / m?]

pressure difference = ..., Pa



Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Questions thealevelphysicstutor.com

(b) The graph shows how the velocity of the surface of the liquid changes with time from when the gas
tap is opened to when the water level stops moving.

50+

40

30

Velocity
incm/s

20

107

0 T T T | T
0 0.05 0.10 0.15 0.20 0.25

Timeins
(i) Use the graph to show that the distance travelled by the surface of the liquid is 4.7 cm.

(i) Calculate the acceleration of the surface of the liquid.

ACCRIEIAtION = ..o cm /s?
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(c) Explain how the gas pressure changes if the temperature of the gas increases.

You should use ideas about particles in your answer.

(Total for question = 11 marks)
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Q34.

This question is about pressure in gases.
(a) Photograph 1 shows an open conical flask containing air.

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)
TEMPETALUIE = ..ot K
(i) Describe how the motion of the molecules in the flask changes when the temperature of the air
inside the flask increases.
(2)

(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.

(1)



Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Questions thealevelphysicstutor.com

(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.

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.

(4)

(Total for question = 8 marks)
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Q35.

A student uses a syringe containing trapped air to investigate pressure.
Diagram 1 shows the apparatus he uses.
pressure gauge syringe

: 7

n
)

e \
i :\i
e N

il N
trapped air piston /

Diagram 1

(a) Diagram 2 shows the pressure gauge when the piston is at its initial position.

@ Lubos Chlubny/Shutterstock

Diagram 2

Determine the reading on the pressure gauge.

PrESSUIE = i ii e kPa
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(b) The piston is pushed in so that the volume of trapped air in the syringe is halved. The temperature of
the trapped air remains constant.

Explain how the reading on the pressure gauge will change when the piston is pushed in.

(c) The position of the piston is then fixed so that the volume of trapped air in the syringe is now constant.

The air in the syringe is then cooled.
(i) State how the motion of air particles inside the syringe changes when the air is cooled.

(i) Explain how the pressure of the trapped air inside the syringe changes when the air is cooled.
Refer to particles in your answer.

(Total for question = 8 marks)
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Q36.

A gas is contained inside a sealed syringe.
plunger

h‘m__
N—s T— 1 i
| | I \ | I 'J—EL |
I-.ll.'_"ﬂ'l 1l;—.-||||||wml|mh ety

gas

(&) The plunger is pushed so that the gas is compressed and its volume reduces at constant
temperature.

(i) Before compression, the gas pressure is 100 kPa and the volume of the gas is 7.5 cm?®.
After compression, the volume of the gas is 5.0 cm?.
Calculate the pressure of the gas after compression.

PrESSUIE = .iiiiiiii e i e e e e cee e kPa

(i) Explain why decreasing the volume changes the pressure of the gas in the syringe.
You should use ideas about particles in your answer.

(b) The plunger of the syringe is released and the gas returns to its original pressure of 100 kPa.

The plunger is then held in position so that the volume of the gas cannot change.

The gas is now heated and its temperature increases.

() Describe how the average kinetic energy of the gas particles changes when the temperature of the
gas increases.
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(i) The temperature of the gas increases from 20 °C to 65 °C.
Calculate the pressure of the gas after it is heated.

PrESSUIE = ..iiiiiiiie e e kPa

(Total for question = 13 marks)
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Q37.

A student investigates the relationship between the pressure of a gas and its temperature.

The graph shows the student's data.

120 -
X
115 -
110 -
X
Pressure
in kPa
105
=
100 X
95 I [ [ [ I I
280 290 300 310 320 330 340
Temperature in K
(a) The table shows some additional data.
temperature in °C | temperature in K pressure in kPa
50 112
(i) Calculate the temperature in kelvin for the additional data.
TEMPEIALUIE = ..o K

(ii) Plot this additional data on the graph.

(iii) Draw the line of best fit on the graph.
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(b) The average kinetic energy (KE) of a gas molecule is calculated for the gas at two temperatures.
Determine the value of the expression
average KE of a gas molecule at 500K

average KE of a gas molecule at 250K

(d) The student reduces the volume of the gas container slowly so that the gas does not increase in
temperature and no
gas escapes.

The student then repeats the investigation.
Explain what effect this change would have on the line of best fit on the graph.

(Total for question = 10 marks)
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Q38.

The diagram shows a manometer, a device used for measuring differences in pressure.

-
trapped oz
gas .
] N difference in the levels
PO e ,_of the liquid
liquid —

(a) One side of the manometer has some trapped gas. The other side is left open to the atmosphere.

The difference in pressure can be calculated using this formula.

[difference in pressure = height x density x 10]

The density of the liquid is 1.3 x 10* kg/m 3.

The difference in the levels of the liquid is 3.8 cm.

Calculate the difference in pressure between the atmosphere and the trapped gas.

difference iN PreSSUIE = ..o Pa
(b) The temperature and pressure of the trapped gas increase when it is warmed.

(i) Explain, in terms of particles, why the pressure of the trapped gas increases.
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(i) The pressure of the trapped gas in the manometer is 9.95 x 10* Pa and the temperature is 16 °C.
Calculate the new pressure of the trapped gas if the temperature increases to 32 °C.
[assume volume of the trapped gas remains constant]

NEW PIrESSUIE = ittt e eeeeeeeeetitiar e e e e e e eeeeebea e e e e e e Pa

(Total for question = 10 marks)
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Q39.

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 0.0043 m?® 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.

VOIUME = oo m?
(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 250 kPa.
(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.
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(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]

(Total for question = 10 marks)



