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OCR A PHYSICS | THERMAL 03 Question index

Question index

TP identifiers are stable across the question packs and mark schemes; Q numbers refer to this pack.

Question / source Marks  Page

Q01| TPO4 1 3

June 2018 | H556/01 | Q14

Q02 | TP25 5 4

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

Q03 | TP27A 4 5

November 2020 | H556/01 | Q21(a)

Q04 | TP18BE 16 6

June 2017 | H556/01 | Q17(b)-(e)
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OCR A PHYSICS | THERMAL 03 Multiple-choice mark schemes

Q01 | TPO4 1 mark

June 2018 | H556/01 | Q14

Question Answer Marks Guidance
14 D 1
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OCR A PHYSICS | THERMAL 03 Written mark schemes

Q02 | TP25 5 marks

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

Question Answer Marks Guidance
1 [(a) n(=pVIRT)=2.4x10°x 1.2 x 103/8.31 x 290 C1 Allow any correct rearrangement of the equation
Allow use of pV = NKT and n = Nk/R or n = N/Na
n=0.12 (mol) A1 (n=0.1195)
(b) Alternative method:
pV = constant (or p1V4 = p2Vo) C1 p = nRT/V (p must be the subject)

Allow use of p = NkT/V (with N = 7.2 x 10%? and k = 1.38 x 10-?%)

Prinal = 2.4 x 10° x 1.2/1.5 C1 Substitute p=0.12 x 8.31 x 290/ 1.5 x 103
ECF from 1a for incorrect n and/or T

= 1.9(2) x 105 (Pa) A1 | p=19(3)x10° (Pa)
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OCR A PHYSICS | THERMAL 03

Q03 | TP27A

November 2020 | H556/01 | Q21(a)

Written mark schemes

4 marks

Question Answer Marks Guidance
21 | (a) | (i) | (pPV=nRT)
100 x 103 x (0.46)3=nx 8.31 x (273 + 20) C1 Note T=20 is XP
n=4.0 A1 Not 1 SF answer of 4
Note answer is 4.00 to 3SF
(i) | 2= _2_ o px(0.46)3=nx8.31x1573 C1 Note 7=1300is XP
293 1573
pressure =540 (kPa) A1 Allow use of correct, unrounded n
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Written mark schemes

Q04 | TP18BE 16 marks

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

Question Answer Marks Guidance

(b) | (i) | Smaller (spacing between) divisions / increments (AW) B1 Ignore any reference to accuracy or precision
Allow ‘less uncertainty’
Allow better or smaller or greater or higher resolution

(if) Allow clearly identified correct answer in table or in
working area.

p=37.0 x4.448 /(1000 x 0.0254)
255 (kPa) B1 Must be 3sf
uncertainty = 3 (kPa) B1 Must be 1sf

Allow 255.1 + 3.4 scores mark 1

(c) | (i) | Point plotted at (44, 255) B1 ECF from (b)(ii)
Plot to with + half a small square
Ignore checking error bars
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Q04 | TP18BE - continued 16 marks

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

Question Answer Marks Guidance

(ii)* | Level 3 (5—-6 marks) B1x 6 | Indicative scientific points may include:
Clear explanation, description and determination

Explanation and Description

There is a well-developed line of reasoning which is clear . L .
P g ¢ Absolute zero is the minimum possible temperature /

and logically structured. The information presented is

relevant and substantiated. at absolute zero KE is zero

Level 2 (3—4 marks) o At absolute zero pis zero

Some explanation, description and determination _ o

Or o At absolute zero, the internal energy is minimum
Some explanation and clear determination (allow 0)

There is a line of reasoning presented with some structure. e Absolute zero should be (about) -273 °C

The information presented is in the most part relevant and
supported by some evidence.

Level 1 (1-2 marks)

o X . o Reference to pV = nRT or pV = NkT or T
Limited explanation or description or determination * p P P

+ A graph of p against @ is a straight line / straight line

The information is basic and communicated in an drawn on graph

unstructured way. The information is supported by limited

evidence and the relationship to the evidence may not be e Intercept of straight line with x- axis or ¢-axis is
clear. absolute zero calculated by using y= mx + ¢

0 marks

No response or no response worthy of credit. Determination

o Gradient in the range 0.7 to 0.9 (kPa K™)

e y=mx+ cused to determine the intercept c or
absolute zero

e Absolute zero in the range -320 °C to -240 °C

Use only L1, L2 and L3 in RM Assessor.
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Q04 | TP18BE - continued

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

Written mark schemes

16 marks

Stir water / wait for temperatures to be the same / attempt
at measuring temperature of gas directly (AW)

B1

Question Answer Marks Guidance
(d) Draw the worst fit line (through all the error bars) (AW). B1
Determine the new value for absolute zero and find the B1
difference between the value in (¢)(ii) and this new
intercept. (AW)
(e) Cooling gas value of absolute zero is lower than (¢)(ii) B1
(Whilst cooling, the) temperature of gas lags behind the B1
temperature of water (AW, ORA)
Graph is shifted to the left B1 Allow: gradient is too shallow

Allow: p measured is higher than expected for incorrect
measurement of T (so affects the graph) (AW, ORA)

Not insulation of water bath

Not heat losses
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