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OCR A PHYSICS | THERMAL 03 Multiple choice

Q01 | TPO4 1 mark

June 2018 | H556/01 | Q14

14 The volume of one mole of an ideal gas is V. The gas exerts pressure p and has thermodynamic
temperature T.

Which of the following has the units Jmol™1K~1?

A pV
g P
T
c v
T
Vv
b PV
T
Your answer [1]
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Written questions

Q02 | TP25 5 marks

June 2019 | H556/03 | Q1(a)-(b)
1  Atoy rocket is made from a 1.5 litre plastic bottle with fins attached for stability.
The battle initially contains 0.30 litres of water, leaving 1.2 litres of trapped air at a temperature

of 17°C.

A pump is used to increase the pressure of the air within the plastic bottle to 2.4 x 105Pa at the
start of lift-off.

Fig. 1.1 shows the rocket at the start of lift-off.

1 litre = 103 m3

trapped air\\

water.
T fin

hole

Fig. 1.1

(a) Calculate, in moles, the amount of trapped air in the bottle at the start of lift-off.

amount of @ir = ... mol [2]

Only (a) and (b) are assigned; the mechanics parts (c) and (d) are omitted.
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OCR A PHYSICS | THERMAL 03 Written questions

Q02 | TP25 - continued 5 marks

June 2019 | H556/03 | Q1(a)-(b)

(b) The trapped air pushes the water downwards out of the hole, causing the rocket to rise.
The temperature of this air remains constant.

Calculate the final pressure of the trapped air just before all the water has been released.

final pressure = ... Pa [3]

Only (a) and (b) are assigned; the mechanics parts (c) and (d) are omitted.
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OCR A PHYSICS | THERMAL 03 Written questions

QO3 | TP27A 4 marks

November 2020 | H556/01 | Q21(a)

21 AKkiln used to harden ceramics is shown below.

| kiln
chamber

full of —|
argon [ X

! 0.46m :

The internal chamber is a cube. Each side of this cube has length 0.46 m.
The chamber is sealed and full of argon. Argon behaves as an ideal gas.

(a) The kiln is initially at 20°C.
The argon in the kiln has an initial pressure of 100 kPa.

(i) Calculate the amount of argon n in the chamber in moles.

(ii) The temperature of the kiln is increased from 20°C to 1300 °C.

Calculate the pressure in kPa at 1300 °C.

PrESSUME = ..oiiiiiiiiieriiieeieter e e e e kPa [2]
Only (a)(i)-(ii) are assigned.
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OCR A PHYSICS | THERMAL 03 Written questions
Q04 | TP18BE 16 marks
June 2017 | H556/01 | Q17(b)-(e)

17 A group of students are conducting an experiment in the laboratory to determine the value of

absolute zero by heating a fixed mass of gas. The volume of the gas is kept constant.
Fig. 17.1 shows the arrangement used by the students.

thin glass
tubing

pressure
gauge

glass |
flask ——gas

— 1 water

Fig. 17.1
The gas is heated using a water bath. The temperature 6 of the water is increased from 5°C to
70°C. The temperature of the water bath is assumed to be the same as the temperature of the
gas. The pressure p of the gas is measured using a pressure gauge.

The results from the students are shown in a table.

6/°C | plkPa
5+1 | 224+3
13+1 | 2313
22+1 | 238+3
35+1 | 248+3
44 + 1
53+1 | 262+3
62+1 | 269+3
701 | 276+3

Only (b)-(e) are assigned. The original apparatus and results table are retained; (a) is omitted.
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OCR A PHYSICS | THERMAL 03 Written questions
Q04 | TP18BE - continued 16 marks
June 2017 | H556/01 | Q17(b)-(e)

(b) Fig. 17.2 shows the pressure gauge. Measurements of p can be made using the kPa scale or

the psi (pounds per square inch) scale. The students used the psi scale to measure pressure
and then converted the reading to pressure in kPa.

Fig. 17.2

(i) Suggest why it was sensible to use the psi scale to measure p.

(ii) The students made a reading of p of 37.0 + 0.5 psi when 6 was 44 + 1°C.
Convert this value of p from psi to kPa. Complete the table for the missing value of p.
Include the absolute uncertainty in p.

1 pound of force = 4.448N
1inch =0.0254m

[2]

Only (b)-(e) are assigned. The original apparatus and results table are retained; (a) is omitted.
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Q04 | TP18BE - continued 16 marks

June 2017 | H556/01 | Q17(b)-(e)

(c) Fig. 17.3 shows the graph of p against 6.

280

270

p/kPa

260

250

240

230

220

210
6/°C

Fig. 17.3

(i) Plot the missing data point and the error bars on Fig. 17.3. [1]

Only (b)-(e) are assigned. The original apparatus and results table are retained; (a) is omitted.
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Q04 | TP18BE - continued 16 marks
June 2017 | H556/01 | Q17(b)-(e)
(ii)* Explain what is meant by absolute zero. Describe how Fig. 17.3 can be used to determine

the value of absolute zero.
Determine the value of absolute zero. You may assume that the gas behaves as an ideal

gas.

Only (b)-(e) are assigned. The original apparatus and results table are retained; (a) is omitted.
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Q04 | TP18BE - continued 16 marks

June 2017 | H556/01 | Q17(b)-(e)

(d) Describe, without doing any calculations, how you could use Fig. 17.3 to determine the actual
uncertainty in the value of absolute zero in (¢)(ii).

(e) The experiment is repeated as the water bath quickly cools from 70°C to 5°C. Absolute zero
was found to be -390 °C.

Compare this value with your value from (c)(ii) and explain why the values may differ. Describe

an experimental approach that could be taken to avoid systematic error in the determination
of absolute zero.

Only (b)-(e) are assigned. The original apparatus and results table are retained; (a) is omitted.
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