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Thermal physics chapter test

Official past-paper mark scheme
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40 marks | 9 question entries

Suggested time: 55 minutes

Match each extract using its question number and stable TP identifier. Original OCR answers, examiner guidance, alternatives, diagrams and level descriptors are
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The heading gives the maximum marks for the assigned subparts. Alternative methods and "any n from" lists offer routes to those marks; do not add every printed
point together.

Click a source reference to open OCR's full official mark scheme. Keep this file closed while attempting the questions.
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Question index

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

Question / source

Q01| TPO7

November 2021 | H556/01 | Q4

Q02 | TPO2

June 2018 | H556/01 | Q3

Q03 | TPO8

November 2021 | H556/01 | Q9

Q04 | TP11

June 2022 | H556/01 | Q9

Q05 | TP13

June 2023 | H556/01 | Q10

Q06 | TP26

November 2020 | H556/01 | Q17

Q07| TP35

June 2023 | H556/01 | Q20(a), (b)(i), (b)(iv)

Original exam materials © OCR | H556 / 5.1 | 2017-2023

Question index

Marks

12

Page



OCR A PHYSICS | THERMAL 05 Question index

Question index - continued

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

Question / source Marks  Page

Q08 | TP23 6 9

June 2018 | H556/01 | Q22(b)

Q09 | TP32 11 10

June 2022 | H556/01 | Q19
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Q06 | TP26 12 marks

November 2020 | H556/01 | Q17

Question Answer Marks Guidance
17 | (a) | (i) | Any THREE from: B1x3 | Allow particles for atoms / molecules throughout

Atoms of metal vibrate (about fixed points)

Water molecules have translational KE Allow ideathat water particles move past each other

The motion of the water molecules is random

Metal atoms and water molecules have the same KE Not idea that the water molecules have more KE than
metal atoms
(ii) | (Eheater =) 200 x 10 x 60 or 120000 (J) C1
(Bwater=) 0.5 x 4200 x 40 or 84000 (J) C1

(energy transferred = 120000 — 84000)

energy transferred = 3.6 x104 (J) A1
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Q06 | TP26 - continued

November 2020 | H556/01 | Q17

Written mark schemes

12 marks

Question

Answer

Marks

Guidance

(b)*

Level 3 (5-6 marks)
Clear description and explanation and correct calculations
leading to value of Lt

There is a well-developed line of reasoning which is clear
and logically structured. The information presented is
relevant and substantiated.

Level 2 (3—-4 marks)

Clear description and explanation

or

Correct calculations leading to value of L

or

Some description or explanation and some correct
calculations

There is a line of reasoning presented with some structure.

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

Level 1 (1-2 marks)

Limited description or explanation
or

Limited calculations

The information is basic and communicated in an
unstructured way. The information is supported by limited
evidence and the relationship to the evidence may not be
clear.

0 marks
No response or no response worthy of credit.

B1x6

Indicative scientific points may include:

Description and explanation
e muwt(forboth)

o Greater gradient for funnel with heater / greater rate of
water from funnel with heater

e Energy supplied to the ice is at a constant rate (for
both beakers)

e |deathatarrangementin Fig 17.2 is a control

e Beakerin 17.2 heated just by surroundings/ air / room

e Arrangementin Fig. 17.1 gains energy from heater
and surroundings / air / room

Calculation
e Gradient(s) calculated

e Am=45x103kg

e AE=mLy

e AE=5x12x240=14400J

o Ln=14400/45%x10°3=3.2x 10%

e Units: J kg™

Note: L) can be calculated using L) = VI +~ |Agradient]|
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Q07 | TP35

June 2023 | H556/01 | Q20(a), (b)(i), (b)(iv)

Written mark schemes

6 marks

Question Answer Mark Guidance
20 | (a) pV=nRT M1
mass (or m) = nM M1 Not n=1
Substitution into p = "for m and V and M1 Not n=1
. . _pM__
cancelling n to give p =""—
A0
® O | o= T M
=1.19 kg m* A0 Accept R for 8.31, T = 293.1(5)

Reject 20 for T.
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Q07 | TP35 - continued

June 2023 | H556/01 | Q20(a), (b)(i), (b)(iv)

Written mark schemes

6 marks

Question

Answer

Mark

Guidance

(iv)

Two from

(Greater pressure) would increase the
density/mass/weight of the helium
(increased pressure but) no change in
volume therefore no more upthrust.

If the volume goes up then the upthrust
will increase / ORA

Pressure only needs to be large enough to
inflate the gasbag

(increased pressure difference or volume)
may cause structural failure

(higher pressure means) more collisions of
helium atoms with walls so more leakage
of helium

B1x2
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Q08 | TP23

June 2018 | H556/01 | Q22(b)

Written mark schemes

6 marks

Question

Answer

Marks

Guidance

(b)

Level 3 (5-6 marks)
Clear explanation and correct calculation.

There is a well-developed line of reasoning which is clear
and logically structured. The information presented is
relevant and substantiated.

Level 2 (3—4 marks)
Some explanation and limited calculation, or limited
explanation and correct calculation.

There is a line of reasoning presented with some structure.

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

Level 1 (1-2 marks)
Limited explanation and missing or incomplete calculation.

There is an attempt at a logical structure with a line of
reasoning. The information is in the most part relevant.

0 marks
No response (NR) or no response worthy of credit (0).

B1x6

Indicative scientific points may include:

Explanation

e At a certain temperature all atoms have the same
average kinetic energy

e Helium behaves as an ideal gas

3

L ] [
E, ZkT

e Mean/r.m.s speed of atoms is less than the escape
velocity

e Atoms have range of speeds / velocity or mention of
Maxwell-Boltzmann distribution

e Faster atoms have escaped the Earth (over long
period of time)

¢ Earth was significantly hotter in the (ancient) past

Calculation
e [=283K
. lqnz_:ong
2 2
3kT
i Cr.m.s. = -
m

e Cme=13kms"
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Q09 | TP32

June 2022 | H556/01 | Q19

Written mark schemes

11 marks

Question Answer Marks Guidance
19 | a Kinetic energy of particles is constant and the potential B1
energy increases.
internal energy has increased (as the internal energy = B1 Allow internal energy of a gas is the kinetic energy of the
KE + PE) particles
Allow potential energy of particles in a liquid is negative/the
potential energy has increased to zero
b |i pV=nRT and T=296 (K) C1
100 x 108 x 15=nx 8.31 x 296 C1
n=610 (mol) Al Note answer is 609.81559...
Allow 1 mark for 7850; 23 used instead of 300 K
ii (mass =610 x 0.028) = 17 (kg) B1 Allow ecf from (b)(i)
Expect n=600,610,609(.8...)
iii Reduce the pressure or increase the temperature (at B1
which it is added)
iv The energy is transferred from the water vapour is equal to the C1 Allow use of only one of the specific latent heats of water
energy gained by the liquid nitrogen at this stage e.g. my, x Ly, = my,o X L vaporisation y,,
< (Lo tL . ) NOTE: this can be awarded across whole response
L, = Mity0 X (L fusion 1120 + Levaporation tz0 C1 | Evidence of addition of both latent heats (of water) is
My, required
. 1.3 % (334000+2260000) C1
' 17
Ly=2.0x10°(J kg A1 | Note answer is 1.97 x 105to 3 SF
Note: 1 mark only for :
answer using only fusion = 2.5 or 2.6 x 10*(J kg™)
answer using only vaporisation = 1.7 x 10%(J kg')
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