2.1 Kinetic particle model of matter: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	D
Absolute zero is 0 K, approximately −273 °C, and is the lower limit of thermodynamic temperature.
	(1 mark)

	2
	A
Repeated particle collisions exert a force on the walls, producing pressure over the wall area.
	(1 mark)

	3
	A
Adding 273 to the Celsius temperature gives 300 K.
	(1 mark)

	4
	B
The temperature increases by a factor of 1.5, so the pressure also increases by a factor of 1.5.
	(1 mark)

	5
	A
The volume becomes one-third as large, so the pressure becomes three times as large at constant temperature.
	(1 mark)

	6
	B
Heating increases average particle speed, so wall collisions transfer momentum more often and with greater effect.
	(1 mark)

	7
	C
Uneven impacts from rapidly moving air molecules cause the visible smoke particles to change direction randomly.
	(1 mark)

	8
	C
At the same temperature and volume, twice as many particles produce twice the collision rate and twice the pressure.
	(1 mark)

	9
	D
For a fixed mass at constant temperature, , so pressure varies inversely with volume.
	(1 mark)

	10
	B
At constant volume, pressure is directly proportional to temperature in kelvin, giving a straight line through the origin.
	(1 mark)

	11
	The kinetic energy increases.
	(1 mark)

	12
	Pressure is inversely proportional to volume.
	(1 mark)

	13
	Boiling.
	(1 mark)

	14
	Gas particles collide with the walls or piston surface, producing a force per unit area.
When the volume is smaller, particles collide with the walls more frequently, so the pressure increases.
	(2 marks)

	15
	


	(2 marks)

	16(a)
	Solid: particles drawn touching one another in a regular arrangement, such as neat rows, and labelled.
Liquid: particles drawn close together and touching or nearly touching, but with no regular pattern, and labelled.
Gas: a smaller number of particles drawn far apart and spread through the space available, and labelled.
Credit the arrangement and the separation shown in each case; neat drawing is not required.
	(3 marks)

	16(b)
	In a solid the particles vibrate about fixed positions and do not move from place to place.
In a liquid the particles move about and slide past one another while staying close together.
In a gas the particles move quickly in random directions and travel far between collisions.
	(3 marks)

	16(c)
	In a solid there are strong forces of attraction between the particles, which hold each particle in a fixed position, so the solid keeps its own shape.
In a liquid the particles are still close together, but the forces between them are not strong enough to hold them in fixed positions.
The particles can move past one another, so the liquid flows and takes the shape of its container.
	(3 marks)

	16(d)
	In a gas the particles are far apart with a great deal of empty space between them, so they can be pushed much closer together.
In a liquid the particles are already touching, so there is almost no space to remove and the volume hardly changes.
	(2 marks)

	17(a)
	.
.
	(2 marks)

	17(b)
	The average kinetic energy increases.
The particles move faster on average.
	(2 marks)

	17(c)
	The pressure increases.
Faster particles collide with the walls more often.
Faster particles also collide with greater force, increasing force per unit area.​
	(3 marks)

	18(a)
	Small bright specks of light are seen, which are light scattered by the smoke particles.
The specks move along random, jerky paths, constantly changing direction and speed.
	(2 marks)

	18(b)
	The air in the cell is made of molecules that move quickly in random directions.
These molecules collide with each smoke particle from all sides.
At any instant the collisions on one side outweigh those on the other, so the smoke particle is pushed first one way and then another, giving the random jerky path.
	(3 marks)

	18(c)
	Air molecules are far too small to be seen through a microscope of this kind.
A smoke particle is very much larger, so it scatters enough light to be visible, while the molecules that move it remain invisible.
	(2 marks)

	18(d)
	The air molecules travel very fast, and an enormous number of them strike the smoke particle every instant, each collision giving it a small push.
	(1 mark)

	18(e)
	It is evidence for the kinetic particle model of matter.
Accept: matter is made up of tiny particles that are in constant, random motion.
	(1 mark)
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