2.3 Transfer of thermal energy: Cambridge IGCSE Physics worksheet
1.  Which surface is both the best absorber and the best emitter of infrared radiation? 
A	a shiny black surface
B	a shiny white surface
C	a dull white surface
D	a dull black surface
(1 mark)
2.  Which method transfers thermal energy from the Sun to Earth? 
A	infrared radiation
B	conduction only
C	convection only
D	conduction and convection
(1 mark)
3.  An electric heater warms air near the floor of a room.
Which process forms a convection current? 
A	Warm air becomes less dense and rises while cooler air sinks.
B	Warm air becomes more dense and rises while cooler air sinks.
C	Warm air becomes less dense and sinks while cooler air rises.
D	Warm and cool air remain stationary while energy is conducted.
(1 mark)
4.  A jacket contains many small pockets of trapped air.
Why do these pockets reduce thermal energy transfer? 
A	Air is a good conductor and the pockets increase radiation.
B	Air is a poor conductor and cannot circulate in small pockets.
C	Air has no particles, so it cannot transfer energy.
D	Air reflects all infrared radiation back to the body.
(1 mark)
5.  Rods of copper, glass, iron and wood have equal dimensions. One end of each rod is placed on the same hot plate. Wax is fixed at the same distance from the hot end of every rod.
On which rod does the wax melt first? 
A	glass
B	iron
C	copper
D	wood
(1 mark)
6.  Why does a metal conduct thermal energy more rapidly than most non-metals? 
A	The metal atoms move through the solid.
B	Cold particles move from one end to the other.
C	Mobile electrons transfer energy through the metal.
D	Protons move freely between the metal atoms.
(1 mark)
7.  Water in a beaker is heated near the bottom.
What happens first to the water next to the heater? 
A	It contracts, becomes denser and rises.
B	It expands, becomes denser and sinks.
C	It contracts, becomes less dense and sinks.
D	It expands, becomes less dense and rises.
(1 mark)
	8.  Which row gives the main effect of the vacuum and the silvered surfaces in a vacuum flask? 
	
	Vacuum between walls
	Silvered surfaces

	A
	reduces radiation
	reduces convection

	B
	reduces conduction only
	reduces conduction only

	C
	reduces convection only
	reduces convection only

	D
	reduces conduction and convection
	reduces radiation



(1 mark)


9.  Name the thermal-energy transfer process that can occur through a vacuum and state the part of the electromagnetic spectrum involved. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(2 marks)
10.  Air next to a heater becomes warmer. State how its density changes and the direction in which this air moves. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(2 marks)
11.  A metal spoon and a wooden spoon are placed in hot water. Name the transfer process through each solid and identify which handle becomes warm first. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(2 marks)
12. A student investigates how the surface of an object affects the infrared radiation it emits and absorbs. The student has two identical metal cans, one with a dull black surface and one with a shiny silver surface.
(a) Describe an experiment the student could carry out with the two cans to find out which surface is the better emitter of infrared radiation. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(4 marks)
(b) Describe how the student could change the experiment to find out which surface is the better absorber of infrared radiation. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(3 marks)
(c) State the result the student should obtain from each of the two experiments. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(2 marks)
(d) The student repeats the emitter experiment starting with water at a much higher temperature. Explain how this affects the rate at which the cans transfer energy away. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(3 marks)
13. A cooking pan has a copper base and a plastic handle.
(a) State the name for a material that transfers thermal energy easily, and state the name for a material that does not transfer thermal energy easily. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(2 marks)
(b) Explain why copper is suitable for the base of the pan, but plastic is suitable for the handle. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(4 marks)
(c) Describe how thermal energy is transferred through the copper base by conduction. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(4 marks)
(d) A metal spoon and a wooden spoon are left in the same room overnight. A student says, "The metal spoon is colder because metal is naturally colder than wood." Explain what is wrong with this statement. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(3 marks)
14. A metal rod and a glass rod of the same length and thickness are each heated strongly at one end.
(a) Describe how thermal energy is conducted along the glass rod, in terms of its particles. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(3 marks)
(b) Explain why the metal rod conducts thermal energy much faster than the glass rod. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(3 marks)
(c) The rods are replaced by a sealed tube of air and a sealed tube of water of the same size. Explain why both of these conduct thermal energy far more poorly than either rod. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(3 marks)
(d) A student says that glass is an insulator, metal is a conductor, and there is nothing in between. Explain why this is not a good description. 
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
(2 marks)
Free physics worksheets and question banks at physicsresources.net
