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OCR A PHYSICS | THERMAL 02 Multiple choice

Q01 | TPO9 1 mark

June 2022 | H556/01 | Q7

7 A metal block of mass m is heated by an electric heater.
The graph of temperature @ against time f for this block is shown below.
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The power of the heater is P. The gradient of the straight-line graph is G.

What is the correct expression for the specific heat capacity ¢ of the metal?

A c¢c=G
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D C=1G
Your answer [1]
Q02 | TPO3 1 mark

June 2018 | H556/01 | Q6

6 The latent heat of vaporisation of a liquid is 2300kJ kg™" and it has a molar mass of 0.018 kgmol ™.

What is the energy required to change 30 moles of the liquid to gas?

A 4.1x10%)
B 1.2x10%J
C 6.9x107J
D 3.8x10%)
Your answer [1]
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Written questions

Q03| TP19 6 marks

June 2017 | H556/01 | Q20

20 Anplastic kettle is filled with 0.60kg of water at a temperature of 20°C.
A 2.2kW electric heater is used to heat the water for a time of 4.0 minutes.

(a) Calculate the total energy supplied by the heater during the time of 4.0 minutes.

EBNEIGY = coiiiieiiiiii e J[2]

(b) The specific heat capacity of water is 4200Jkg™'K™" and the specific latent heat of
vaporisation of water is 2.3 x 108 Jkg™". The boiling point of water is 100°C.

Calculate the mass of water remaining in the kettle after 4.0 minutes.
Assume that all the thermal energy from the heater is transferred to the water.

mass of water remaining =
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Q04 | TP30A 7 marks
November 2021 | H556/01 | Q18(a)

18 A 150W heater is used to heat 259 of ice in a sealed and well-insulated container. The initial
temperature of the ice is —20°C.

The graph shows the variation of temperature 0 with time ¢ as the ice is heated.

X | L2
+20 e Y o
0/°C o | b
- /
| [
[ [ :
0 . . ; T
0 20 30 40 50 60 y
e
_20_‘,.,
There are three distinct regions of the graph, X, Y and Z.
(@) (i) Use the graph to determine the specific heat capacity ¢ of the ice.
C T e Jkg™ 'K~ [3]

(ii) Use the graph to determine the specific latent heat of fusion of ice L.

Only (a)(i)-(iii) are assigned; the original heating graph is retained.
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Q04 | TP30A - continued 7 marks

November 2021 | H556/01 | Q18(a)

(iii) Use the graph to compare the specific heat capacities of ice and water. Explain your
answer.

Only (a)(i)-(iii) are assigned; the original heating graph is retained.
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Q05 | TP24B 2 marks

June 2019 | H556/01 | Q21(b)

21 Asubstance can exist as a crystalline solid, a liquid or a gas.
A solid sample of the substance is placed in a sealed container and heated at a constant rate until
it changes into a gas.

Fig. 21 shows the variation with time f of the temperature & for the substance.
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Fig. 21

(b) Use Fig. 21 to explain how the specific heat capacity of the liquid compares with the specific
heat capacity of the solid.

Only (b) is assigned. The original heating curve is retained as context.
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Written questions

Q06 | TP37 8 marks

June 2023 | H556/03 | Q6(b)

6  A3D printer can manufacture small objects.

Some 3D printers use polylactic acid (PLA). PLA is supplied in the form of long filaments. The 3D
printer melts the PLA and builds up the shape of the desired object in layers.

The electrical supply to the heater in the printer has an e.m.f,, ¢, of 12V. The power of the heater
is 40W.

(b) The specific latent heat of fusion of PLAis 9.4 x 10*Jkg~" and its melting point is 160 °C.

(i) Define specific latent heat of fusion.

(ii) Calculate the maximum mass m of PLA that the heater could melt in one minute.

The electrical-power information is retained; the resistance and medical-imaging questions are omitted.
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Q06 | TP37 - continued 8 marks

June 2023 | H556/03 | Q6(b)

(iv) Fig. 6.1 shows the initial and final temperature of the PLA during the printing process.

Initially (point A), the solid PLA is at 20°C and is just entering the heater. Later (point B),
the PLA has been added to the object and is solid again.

Fig. 6.1
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Complete Fig. 6.1 to show how the temperature of the PLA changes between A and B.
You are not required to label the time axis. [3]

The electrical-power information is retained; the resistance and medical-imaging questions are omitted.
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Q07 | TP34 3 marks
June 2022 | H556/03 | Q4(b)(iv)
4  Astronomers can detect microwave background radiation coming from space in every direction.

The temperature of this microwave radiation is 2.7 K and its total intensity is about 3 x 1076 Wm™2.

(iv) A scientist suggests that the microwave background radiation could be used as an
energy source.

The scientist proposes using large tanks of water to absorb the microwave radiation.
Estimate the maximum rise in temperature that could be produced per second for a large
cylindrical tank of depth 5.0m. Assume that all microwave radiation incident on the top of

the tank is absorbed.

density of water = 1000kgm™
specific heat capacity of water = 4200Jkg™' K"

maximum rise in temperature per second = ... °Cs 1 [3]

Only (b)(iv) is assigned. The original radiation intensity is retained; no photon calculation is assigned.
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