2.2 Thermal properties and temperature: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	A
Temperature is related to the average kinetic energy of the particles in the substance.
	(1 mark)

	2
	B
Internal energy is the sum of the random kinetic energy and potential energy of the particles.
	(1 mark)

	3
	C
The gap allows thermal expansion without the bridge sections pushing strongly against each other.
	(1 mark)

	4
	C
Heating increases particle kinetic energy, so the gas expands and pushes the movable piston outwards.
	(1 mark)

	5
	D
Heat capacity is energy divided by temperature rise. Dividing 12 000 J by 4.0 °C gives 3000 J/°C.
	(1 mark)

	6
	A
The faster particles escape, lowering the average kinetic energy of the particles that remain.
	(1 mark)

	7
	C
Specific heat capacity is energy per kilogram for a temperature rise of 1 °C.
	(1 mark)

	8
	D
During melting, supplied energy increases particle separation and potential energy while the temperature stays constant.
	(1 mark)

	9
	B
A narrower tube gives a greater length change for the same increase in liquid volume.
	(1 mark)

	10
	A
Using  gives .
	(1 mark)

	11
	C
The supplied energy increases particle separation and changes the state without raising the temperature.
	(1 mark)

	12
	C
The temperature and average kinetic energy stay constant while increased particle separation raises the average potential energy.
	(1 mark)

	13
	D
For equal mass and energy, halving the specific heat capacity doubles the temperature rise.
	(1 mark)

	14
	B
Using  gives .
	(1 mark)

	15
	

	(2 marks)

	16
	The energy required to raise the temperature of 1 kg of a substance by 1 °C.
	(2 marks)

	17
	The more-energetic particles escape from the surface. The average kinetic energy of the remaining particles decreases.
	(2 marks)

	18
	0 °C
	(1 mark)

	19
	The most energetic particles leave the surface, lowering the average kinetic energy.
	(2 marks)

	20
	The particles have a greater average kinetic energy. They vibrate with greater amplitude about their fixed positions.
	(2 marks)

	21
	The volume increases. 
	(2 marks)

	22
	The volume is 12 cm3. It increases when the oil is heated.
	(2 marks)

	23(a)
	Temperature before evaporation is 35 °C and temperature after evaporation is 29 °C.
The decrease in temperature is .
	(2 marks)

	23(b)
	The most energetic particles escape from the surface of the liquid.
The average kinetic energy of the remaining particles decreases.
Temperature is related to average kinetic energy, so the temperature decreases.
	(3 marks)

	23(c)
	Any one from: blow air across the bulb with a fan; use a larger piece of wet cotton wool so a larger surface area is wet; use a liquid that evaporates more easily, such as ethanol.
More particles escape from the liquid each second, so energy is removed from the bulb at a greater rate.
	(2 marks)

	24(a)
	Water is evaporating from the wet cloth.
	(1 mark)

	24(b)
	The particles in the water move at a range of different speeds.
Only the fastest-moving particles near the surface have enough energy to escape from the liquid.
Those particles leave, so the average energy of the particles remaining is lower, and a lower average particle energy means a lower temperature.
	(3 marks)

	24(c)
	Raise the temperature: the particles move faster, so a greater proportion of them have enough energy to escape from the surface.
Spread the cloth out to give a larger surface area: more particles are at the surface at any moment, so more can escape each second.
Blow air across the cloth: moving air carries the escaped water particles away, so fewer return to the liquid and the net rate of escape increases.
One mark for each change and one mark for its matching explanation.
	(6 marks)

	24(d)
	The cooled water in the cloth is in contact with the glass bulb of the thermometer.
Energy is conducted from the warmer bulb into the cooler water, so the bulb loses energy and its temperature falls.
	(2 marks)

	24(e)
	vaporation happens at any temperature below the boiling point, whereas boiling happens only at the boiling point.
Evaporation takes place only at the surface, whereas boiling takes place throughout the liquid, with bubbles forming inside it.
	(2 marks)
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