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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).

Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument
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Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
o the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AQO3.2b | Analyse information and ideas to draw conclusions.

AO3.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AQO3.3b | Analyse information and ideas to improve experimental procedures.




OCR B GCSE - Paper 1 J259 1 - June 2018 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/01 Mark Scheme June 2018
. AO .
Question Answer Marks Guidance

element
1 (a) longitudinal Y 1 11 electromagnetic radio transverse
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1 x2
If answer = 336 (m/s) award 2 marks
0.84 x 400 v
=336 (m/s) v ALLOW 340 (m/s)
. AO .
Question Answer Marks Guidance
element
2 | (@) | (i) 2 1.1 x2 | all 3 correct gets 2 marks.
Wire Connected to Is at the same 2 correct gets 1 mark.
National Grid voltage as the No marks if only one correct.
ground
Live v
Neutral v
Earth v
(i) | 230V 1 1.1 ov 12V 25000 V
(b) 2 1.1 x2
True only True True for
ford.c only for both
a.c
Current always v
flows in the same
direction.
The domestic v
supply in the UK
uses this.

PMT
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. AO .
Question Answer Marks Guidance
element
3 |(a) 1.2m/s v 1 1.1 0.12 m/s 12 mis 120 m/s
(b) 36 x 1000 1 21 36x60 36x1000 36x3600 36x1000
3600 ‘/ 1000 60 1000 3600
(c) | (i) 2
A B |C D
In which section does Sam have 2.2
an average speed of 3.5 m/s?
In which section does Sam slow v 1.2
down?
(c) | (ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 0.7 (m/s?) award 3 marks
Reading off the graph: change in speed = (7 (m/s) — 0) 1.2 ALLOW just 7 and/or just 10 for first marking point.
v ALLOW use of any data points from section A of
21 graph eg 3.5 + 5.
7(m/s) =10 (s) v
21
= 0.7 (m/s?) v
. AO .
Question Answer Marks Guidance
element
4 FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 230 (N) award 3 marks
Recall: weight = mass x gravitational field strength v 1.2
= 23 (kg) x 10 (N/kg) v 21
=230 (N) v 21

PMT
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. AO .
Question Answer Marks Guidance
element
5 | (a) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 400 (N m) award 3 marks
Recall: moment = force x distance v 1.2
200 (N) x 2(.0) (m) v 21
400 (Nm) v 21
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 1.6 (m) award 3 marks ECF incorrect answer to (a) or term for moment.
Moment of Max’s weight (about pivot) =400 (N m) v 1.2
250 (N) x d =400 (N m) = d =400 (N m) + 250 (N) v 21 ALLOW ratio method eg, 250 + 200 =2 + d
2.1

=1.6 (m) v

PMT
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. AO .
Question Answer Marks Guidance
element
6 | (a) Ray from bulb continues in straight line to touch mirror v* 2 1.2 Must be a solid line.
2.2
Reflected ray is straight line from point of reflection to
face (anywhere between eye and chin) v/
(b) | (i) | water from the bath evaporates / changes to gas v 2 1.1 x2 | ALLOW water changes to steam.
water / steam then condenses / changes back to liquid
when it touches the mirror v/
(ii) | the light is scattered / reflected / refracted by water 2 1.1 x2

droplets v

all colours / all the light from light bulb / in all directions /
diffuse /specular v’

10

PMT
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. AO .
Question Answer Marks Guidance
element
7 (@] (i) |0.05mYV 1 1.2 045m  0.25m 0.35m
(a) | (ii) | Recall and rearrange: spring constant = force + extension 3 1.2 ALLOW ECF from (a)(i) for first two marking points.
v ALLOW reverse argument.
=20+0.050 v 21
=400 (N) v 2.1 Must equal 400 (N) as this is ‘show that'.
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 0.5 (J) award 3 marks
EITHER:
select: V2 k xX* v 1.2 ALLOW ECF from extension value in (a)(i)
energy stored = 0.5 x 400 x 0.050% v/ 2.1
=0.5() v 21
OR
Select: select: Y2 F x v
energy stored = 0.5 x 20 x 0.050 v
=05W) Vv
(c) (directly) proportional v/ 1 3.1a ALLOW linear
ALLOW doubling the force doubles the extension.
(d) ANY 3 OF: 3 1.1 x3
elastic (potential) energy (stored in spring) v
transfer to kinetic energy store as spring moves /oscillates
v
transfer to gravitational energy store as spring oscillates /
moves up v’
energy dissipated as thermal energy store in spring / air/
surroundings v’
energy is transferred, or work is done by friction /air
resistance v’

11
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. AO .
Question Answer Marks Guidance
element

8 [(@)| (i) |95V 1 1.1 241 241 +95 241-95

(a) | (i) | 24195/ T 1T [ e o s Go-%)

(b) | (i) | EITHER: 2 3.1b x2

Paper blocked (most of) the radiation / reduces count rate
v

Alpha radiation is stopped by paper / Beta radiation
passes through paper.v’

OR

There is no difference in count rate between paper and
aluminium. v

Beta radiation would be stopped by aluminium. v/

(b) | (ii) | Use lead (as blocking material) v/ 2 3.3ax2

gamma radiation is absorbed by lead v’

(c) EITHER 2 3.1b x2
(It is not dangerous because)

Alpha radiation is not penetrating v’
So is absorbed/ stopped by case of smoke alarm v/

OR
(It is not dangerous because)

The amount of (gamma) radiation is very small / gamma
is not very ionising v’

So people in houses will absorb very little gamma
radiation v’

12
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. AO .
Question Answer Marks Guidance

element
9 | (a) | (i) | correct symbol (circle containing V) connected in parallel 1 2.2
with component Y v/
(ii) | variable resistor / change resistance v’ 2 2.1 x2
increase resistance to decrease current / ORA v
(b) | (i) | FIRST CHECK THE ANSWER IN TABLE 4
If answer = 3.77 (Q) award 4 marks
Recall and rearrange: R= VI v 1.2
6.0/1.59 v 21
3.77 (Q) (ignore s.f.) v 21
correct rounding to s.f. v/ 1.2
(ii) | as current increases, resistance increases v’ 1 3.1a | ALLOW positive correlation.
(iii) | (filament) lamp / bulb / heating element / fuse v’ 2 3.2b x2

resistance increases as it heats up v

13

PMT
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Question Answer Marks AO Guidance
element
10 | (a i 1 1.1
@Ol , 7
B
c
(i) 1 1.1 Both ticks required for the mark.
A v
v
B v
C
(b) EITHER 1 1.1
bar magnet is permanent / does not lose magnetism /
stays magnetic
OR ALLOW: Iron bar in only magnetic / picks up paper
iron bar is induced magnet / will lose magnetism / will not clips when the magnet is there.
stay magnetic v’
(c) True False 2 11 All 4 correct = 2 marks
A compass will always point v 21 2 or 3 correct = 1 mark
towards..... 1.1 1 correct = 0 mark
21
The Earth’s magnetic north pole is v
the same.....
The core of the Earth is magnetic..... v
The compass points down because v
the surface.....

14

PMT



OCR B GCSE - Paper 1 J259 1 - June 2018 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/01 Mark Scheme June 2018
. AO .
Question Answer Marks Guidance
element
11| (a) MAX 3 in total: 3 3.1ax3
MAX 2 similarities:
temperature increases (as time increases) / both graphs ALLOW they both get hotter
goup v
both graphs level off/increase less rapidly as time goes on
v
MAX 2 differences:
black goes up quicker / graph is steeper (or reverse
argument) v’
lack hes high il h I
black reaches higher temperature / silver reaches a lower ALLOW black has a higher temp / silver has a
temperature v’ . ,
lower temperature as one difference (instead of one
silver starts at lower temperature / black starts at a higher of the latter two, but not both)
v
temperature IGNORE any attempt at explanation in this part.
(b) EITHER 2 1.1 x2
black absorbs more radiation/light/infrared than silver ALLOW heat
ORA v
OR
silver reflects more radiation/light/infrared than black ORA
v
so more energy transferred to black thermometer ORA v
(c) EITHER 2 3.3b x2 | ALLOW Any valid weakness for first mark and any

distance from lamp / intensity of radiation or light is not
controlled / the same v

method to control this e.g. measure distance / use ruler /
clamp thermometers, AW v/

OR

initial temperature is not controlled / not the same v
method to control this e.g. use separate timers for each
thermometer and start them at a specified temperature v

reasonable method for second mark.

15
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. AO .
Question Answer Marks Guidance
element
12 | (a) Any two from: 2 1.1 x2 | ALLOW specific correct examples, e.g. Jupiter not
planets are not all made of rock / some are made of gas made of rock / made of gas, Venus does not have a
v moon, Saturn has moon(s) of ice
planets do not orbit in perfect circles / in ellipses v’ ALLOW a correctly identified statement quoted or
identified from the report
not all planets have moons (e.g. Venus, Mercury) v/
If more than two examples given apply list rule
moons not all rocky/may be icy (e.g. Enceladus) [even
though they may all have rocky cores] v/ IGNORE attempts to qualify a correctly identified
statement with an incorrect example
(b) dust and gas v 2 1.1 x2 | ALLOW dust/ gas / matter / nebula
Only give credit for responses that describe the
pulled together by gravity v formation of the solar system
(c) mass is converted into energy (of radiation) v* 1 1.1 e.g. quoting E = mc*

ALLOW mass is lost in the form of energy
ALLOW mass is transferred/turned into energy

16

PMT
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. AO .
Question Answer Marks Guidance
element
13 | (a) (transferred by) electric current / electrically / electrical 1 1.1 ALLOW by a flow of electrons / current / electricity /

working v’ IGNORE references to National Grid / wires /cables

/transformers
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3

If answer = 864 (J) award 3 marks
Equations used to calculate energy must have

recall and rearrange equation: energy = p.d. x charge v’ 1.2 energy as the subject (accept W for E).
ALLOW E=1tVandQ=1It / E=Pt and P = VI
andQ =1t / 360 x 1.2 seen

substitution 2 x 1.2 x 360 v 21 Correct substitutions gain m.p 1 also

=864 (J) v 21 DO NOT ALLOW bald ‘86400’ or ‘1728’ or ‘432’.
Credit can only be given for working

(b) | (ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 4

If answer = 3.0 (A) award 4 marks

Recall and rearrange: current = charge / time v’ 1.2

Convert 2 minutes =120 s v 21

=360/120 v 21 ALLOW 3 marks for 180 (unit conversion omitted)

=3.0(A)V 21 ALLOW ‘3 (A)

17
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. AO .
Question Answer Marks Guidance
element
14 | (a) FIRST CHECK THE ANSWER 2
If answer = 720 000 (J) award 2 marks
substitution 4.5 x 1600 x (120-20) v 21 ALLOW 20 or 120 for AT to give 144 000 or
864 000
=720000 (J) v 21
Does not need comparison with 700 000 for the
mark
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 ECF (a) or energy = 700 000 (J)
If answer = 480 (s) award 3 marks
recall and rearrange: time = energy / power v’ 1.2
substitution 720 000 / 1500 v 21
=480 (s) v 21
ALLOW for 2 marks ‘48’ or ‘4800’ as a transcription
error.
(ii) | energy transferred to the metal radiator / in the wires v* 1 1.1 ALLOW ‘energy is lost to the surroundings’

IGNORE it heats up the room / ignore efficiency
arguments
DO NOT ALLOW floss’ on its own

18

PMT
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conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
4 Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
) Words which are not essential to gain credit
L Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
o the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO03.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AQO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AQO3.3b | Analyse information and ideas to improve experimental procedures.
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. AO :
Question Answer Marks Guidance
element
1| (a) The cell, to provide a potential difference 1 1.1 Both required for one mark,
AND 2" box ticked AND 4™ box ticked.
The wires, to make a complete circuit v ALLOW other clear methods of indicating answers.
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1x2
If answer = 2.2 (Q) award 2 marks
3.3+1.5V
22(Q) Vv
(© | (i) | Amaya v 2 3.1a
(The current is the same) everywhere in a loop / in a 2.1 DO NOT ALLOW the readings on the ammeter are
(series) circuit / either side of a component v/ the same.
ALLOW the current in a (series) circuit cannot
change.
(i) | Any one from: 1 3.3b
use different ammeters (and see if you get the same
results) v/
swap the ammeters round (and see if you get the same
results) v/
test the ammeters in the same circuit (to compare them) v/
test the ammeters in a control circuit (one with known
current) v’

PMT
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. AO :
Question Answer Marks Guidance
element
2 | (@ | (i) | X-rays have a shorter wavelength than visible light v/ 1 1.1 3" box ticked.
ALLOW other clear methods of indicating answer.
(ii) | Our eyes can detect only a small range of frequencies v/ 1 11 Top box ticked.
ALLOW other clear methods of indicating answer.
(b) | (i) | 150 000 00O 1 2.1 Left most calculation.
" 300000 v ALLOW other clear methods of indicating answer.
(ii) | At the same time as visible light v 1 1.1 3" box ticked.
ALLOW other clear methods of indicating answer.
(iii) | Reason: (X-rays and visible light) travel at the same speed 1 1.1
(in a vacuum / empty space) v’

PMT



OCR B GCSE - Paper 1 J259 1 - June 2019 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/01 Mark scheme June 2019
. AO ,
Question Answer Marks Guidance
element
3| (a) 10" m v 1 1.1 3" answer circled.
ALLOW other clear methods of indicating answer.
(b) Any two from: 2 1.1 x2 | DO NOT ALLOW a description of the diagrams.
gold foil experiment / alpha particle scattering v ALLOW a description of the experiment.
most particles went straight through (in the gold foil IGNORE electrons fired at atom
experiment) v’
(some) particles bounced back / reflected (in the gold foil
experiment) v’
discovery of electron / subatomic particles v/
(c) The incorrect parts are: ALLOW corrected versions of the incorrect
(the nucleus) is negative v’ 2 1.1 x 2 | statements, ie; the nucleus is positive, the nucleus
contains neutrons (and protons).
(the nucleus) contains electrons v/
(d)| (i) [20+12V 1 1.1 4" sum circled.
ALLOW other clear methods of indicating answer.
(i) [10-6V 1 1.1 18t sum circled.
ALLOW other clear methods of indicating answer.

PMT
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Question Answer Marks AO Guidance
element
4 | (a) concentric circles around wire v/ 3 1.1 x 3 | minimum 2 circles for first marking point,
anticlockwise arrow(s) v’
spacing of field lines increases with distance from wire v
ALLOW answer drawn on Fig 4.1, if nothing on Fig
4.2
(b) | (i) | strength (of field) decreases with distance / further from 1 11 ALLOW (magnetic) force decreases with distance
wire v’
(i) | increase the current / pass the wire through the card more 1 2.1 DO NOT ALLOW more wire (unless it is clear that
than once v the wires are being doubled up).
ALLOW more wires.
IGNORE bigger wire
() points to magnetic pole of Earth / Earth has magnetic field 1 11 IGNORE electromagnetism.
/ Earth’s core is magnetic / AW v/ DO NOT ALLOW gravity

PMT
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Question

Answer

Marks

AO
element

Guidance

5

(@)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 690 000 (N) award 3 marks

Conversion 23 000 (kPa) = 23 000 000 (Pa) v

23 000 000 x 0.030 v/
= 690 000 (N) v’

1.2

21x2

ALLOW ECEF for incorrect or no conversion, eg, 2
marks for answer of 690.

(b)

(i)

Any two from:

(pressure caused by) particles colliding v

(particles colliding) with walls v/

(when the volume increases) particles travel further
between collisions or vice versa v’

(when the volume increases there are) fewer / less /more
Iﬁ<ely (frequent) collisions (so lower pressure) or vice versa

1.1x2

(i)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 34.5 (dm?) award 2 marks

23 000 x 15 (= 345 000) v
(345 000/10 000 =) 34.5 (dm3) v/

2.1x2

PMT
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: AO ,
Question Answer Marks Guidance
element
6 | (a) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1 x2 | ALLOW ecf for second mark, e.g.

If answer = 10.8 (cm) award 2 marks 32.5+2=16.3 award 1 mark
32.5+4 =813 award 1 mark 32.5+5 =6.50

325+3 vV award 1 mark

=10.8 (cm) v (Answer must be to 3 sf to gain the second 32.5+6 =5.42 award 1 mark

mark)
DO NOT ALLOW 2 s.f. answer for second mark,
e.g. 32.5+5 =6.5 award zero marks

(b) | (i) | (the vibration is) perpendicular / at right angles v 2 1.1 x2 | ALLOW particles move up and down.

ALLOW vibration/oscillation up and down
ALLOW has peaks and troughs.

to the direction of travel / propagation v

(ii) | Any two from: 2 1.1x2

sound waves are longitudinal v/

vibration is parallel (to direction of travel) v/ ALLOW reference to compressions and
rarefactions.

sound wave can travel through gases / wave on the string ALLOW sound waves can travel through air.

can only travel on the string v/

sound wave travels slower than the wave on the string v/

10

PMT
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. AO .
Question Answer Marks Guidance
element
7| (@) need more than one force /needs two forces v 2 1.1 IGNORE reference to gravitational force.
(Sundip is pulling) at both ends / in opposite directions v* 2.1
(b) (1) does not return to original shape (when force removed) 1 1.1
v
(i) | Any one from: 1 3.1b
(force meter) would give different results each time v/
(force meter) could only be used once v
(force meter) would give incorrect values v
(c) (1) force and extension are proportional / extension goes up 1 1.1 DO NOT ALLOW correlation, or as force goes up
in equal steps v extension goes up.
(i) |3o0or4(N)v 2 3.2b x 2
use of data, e.g. goes up in steps of 2.5 (cm) up (to 3.0
N), spring constant = 0.4 (N/cm) (to 3.0 N), different
steps for higher forces v/

11

PMT
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. AO :
Question Answer Marks Guidance
element
8 [ (@) | (i) | Similarity 2 1.1x2
turbines / generators v’
Any one from: IGNORE references to pollution/renewability.
Difference
wind power uses moving air v’
fossil fuels are burnt v/
fossil fuels use steam v
wind power uses a kinetic storev’
fossil fuels use a chemical store v/
(i) | Any two from: 2 1.1x2
nuclear reaction v’
fusion reaction v’
hydrogen (fuses) to form helium v/
mass converted to energy (of radiation) v’
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 62.5(%) award 3 marks
recall efficiency = useful energy transferred / total energy 1.2
transferred v/
ALLOW 2 s.f. 63(%)
(150 +240) x100 v 2.1 x2 | DO NOT ALLOW 0.625(%), 0.63(%) unless the %
=62.5 (%) v is crossed out on the answer line.
(ii) | Any two from: 2 3.2a x 2 | ALLOW ECF from (c)(i) for comparison of
Charger B is more efficient for the same cost v efficiencies.
Charger B is more efficient so it will cost less to run v/
Charger B will charge the battery faster / more energy
transferred per second v
Charger A will be less hot v/
Use of numerical data from table to justify statement. v/

12
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Question

Answer

Marks

AO
element

Guidance

9

(@)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 320000 (J) award 3 marks

90-20 =70 v
1.1 x 4200 x 70 = 323400 (J) v
= 320,000 (J) to 2sf v’

2.2x3

(b)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 2420 (W) award 3 marks

recall power = current? x resistance v’

112 x 20 v
= 2420 (W) v

1.2

21x2

(c)

(i)

(measure the temperature with a) thermometer v/

(measure the time with a) stopclock v

22x2

ALLOW timer

(i)

Any one from:

heat in microwave for the same time_v’

heat in microwave ovens at the same power_v'
leave to cool for the same time v

same temperature of environment v/

same initial temperature v’

same mass of heat pack v’

3.3a

13
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element
10 | (@) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 80 (J) award 3 marks
recall kinetic energy = 0.5 x mass x speed? v’ 1.2
0.5%x1.6x10?v 2.1x%x2
=80 (J) v
(i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer =5 (m) award 3 marks
rearrange equation height = GPE + (mass x g) v 1.2
120 + (2.4 x 10) v
=5(m) v 21x%x2
(b) | (i) | chemical store v/ 1 1.1 1t box ticked.
ALLOW other clear methods of indicating answer.
(i) | kinetic store v’ 1 1.1 3" box ticked.
ALLOW other clear methods of indicating answer.
(iii) | Any two from: 1 3.lax?2
(impact) speed is high for low heights and/or large heights.
v
at low heights, (rate of) change of speed is high / gradient
steeper
at high heights, (rate of) change of speed is low / shallow
gradient. v’ 1
(impact) speed minimum at height between 0.4 — 0.6 m v
minimum speed is between 4 and 5 m/s.v’
data point read correctly from graph v

14
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element
11 | (a) FIRST CHECK THE ANSWER ON ANSWER LINE 3

If answer = 6680 (J) award 3 marks ALLOW 6.68 x 10°/ 6700/ 6.7 x10°

Select equation: energy to cause a change of state =

mass x specific latent heat v/ 1.2

Conversion 20 g = 0.020 kg v 1.2 If the conversion is missing or incorrect, max 2
marks available.

334 000 % 0.020 = 6680 (J) v 2.1

(b) Any two from: 2 21x2

(time to melt depends on) rate of (thermal) energy

transfer v/
ALLOW the ice is heated/heating

energy is transferred to the ice cube v Not just heat is transferred to the ice

(which depends on) thickness of material / conductivity ALLOW some materials are better insulators or

of material / foil is a good conductor / carpet is an conductors than others

insulator / carpet is thick / foil or paper are thin /AW v
ALLOW thermal energy is transferred in the
least time by aluminium because it is the best
conductor (2 marks)

(c) | (i) | putice in container and wrap the container in material 2 3.3b x 2 | ALLOW AVP e.g. use solid CO- that sublimes

| AW v rather than melts / wrap the ice-cube in cling
film/ use waterproof paper / laminate / cover in a

measure temperature / use a thermometer / put (all thin layer of plastic

equipment) in freezer v

(i) | use smaller ice cubes / put the ice cubes on a warm 1 3.3b ALLOW put in a warmer environment / break up
surface / put each ice cube under a lamp v the ice

15
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element
12 | (@) | (i) | arrow perpendicular to surface, upwards and left 1 2.1 N Perpendicular and
labelled N v parallel by eye.
F
(i) | arrow parallel to surface AND upwards and right 1 2.1 ALLOW in (a)(ii) one
labelled F v/ mark for missing or
incorrect labels for both
parts of the question
W ALLOW arrows
anywhere on diagram
(b) | (i) | if A exerts a force on B then B exerts a force on A v 2 1.1 x 2 | ALLOW (an interaction) pair of forces (that are
the same type) that act on different objects e.g.
book pushes on table, table pushes on book
NOT if only one object
forces are equal and opposite v ALLOW second mark for ‘every action has an
equal and opposite reaction’
(ii) | (equal and opposite force) acts on the Earth v/ 1 2.1 ALLOW the Earth is attracted to Jamal / there is
a force pulling the Earth upwards.

16
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element
13 | (a) contamination effect v/ 2 1.1x2
(because the isotope/sourcel/it ) is inside/on the body v/
(b) it emits ionising radiation (which mutates DNA / cells) v/ 1 1.1 x1 | DO NOT ALLOW ‘causes cancer / radiation
sickness’ on its own
(c) Any two from: 2 3.2ax 2 | ALLOW converse

(If radium is chosen)

emits alpha so it is (most) ionising v

absorbed by bones so stays in body/not excreted v

least penetrating so radiation emitted is absorbed by
tissue v’

long half-life so stays in body/stays radioactive for a

long time v/

(If technetium is chosen)
short half-life so lots of radiation in a short time / so
high dose/exposure v

(If plutonium is chosen)
absorbed by bones so stays in body/not excreted v
long half-life so stays in body v

ALLOW alpha to identify radium and vice
versa etc.

ALLOW least penetrating so stays in body

17
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5. Crossed Out Responses
Where a candidate has crossed out a response and provided a clear alternative then the crossed out response is not marked. Where no
alternative response has been provided, examiners may give candidates the benefit of the doubt and mark the crossed out response where
legible.

Rubric Error Responses — Optional Questions

Where candidates have a choice of question across a whole paper or a whole section and have provided more answers than required, then all
responses are marked and the highest mark allowable within the rubric is given. Enter a mark for each question answered into RM assessor,
which will select the highest mark from those awarded. (The underlying assumption is that the candidate has penalised themselves by
attempting more questions than necessary in the time allowed.)

Multiple Choice Question Responses

When a multiple choice question has only a single, correct response and a candidate provides two responses (even if one of these responses
is correct), then no mark should be awarded (as it is not possible to determine which was the first response selected by the candidate).

When a question requires candidates to select more than one option/multiple options, then local marking arrangements need to ensure
consistency of approach.

Contradictory Responses
When a candidate provides contradictory responses, then no mark should be awarded, even if one of the answers is correct.

Short Answer Questions (requiring only a list by way of a response, usually worth only one mark per response)

Where candidates are required to provide a set number of short answer responses then only the set number of responses should be marked.
The response space should be marked from left to right on each line and then line by line until the required number of responses have been
considered. The remaining responses should not then be marked. Examiners will have to apply judgement as to whether a ‘second response’
on a line is a development of the ‘first response’, rather than a separate, discrete response. (The underlying assumption is that the candidate
is attempting to hedge their bets and therefore getting undue benefit rather than engaging with the question and giving the most relevant/correct
responses.)

Short Answer Questions (requiring a more developed response, worth two or more marks)

If the candidates are required to provide a description of, say, three items or factors and four items or factors are provided, then mark on similar
basis — that is downwards (as it is unlikely in this situation that a candidate will provide more than one response in each section of the response
space.)

Longer Answer Questions (requiring a developed response)

Where candidates have provided two (or more) responses to a medium or high tariff question which only required a single (developed) response
and not crossed out the first response, then only the first response should be marked. Examiners will need to apply professional judgement as
to whether the second (or a subsequent) response is a ‘new start’ or simply a poorly expressed continuation of the first response.
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6.  Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the
candidate has continued an answer there then add a tick to confirm that the work has been seen.

7.  Award No Response (NR) if:
+ there is nothing written in the answer space.

Award Zero ‘0’ if:
« anything is written in the answer space and is not worthy of credit (this includes text and symbols).

Team Leaders must confirm the correct use of the NR button with their markers before live marking commences and should check this
when reviewing scripts.

8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these
comments when checking your practice responses. Do not use the comments box for any other reason.

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email.

9.  Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive
criticism of the question paper/mark scheme is also appreciated.
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10.

For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer.

The indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to
recognise and credit unexpected approaches where they show relevance. Using a ‘best-fit' approach based on the skills and science
content evidenced within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall
quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in
italics) are missing.

In summary:
The skills and science content determines the level.

The communication statement determines the mark within a level.

thealevelphysicstutor.com
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Annotation Meaning

& 4 Correct response

x Incorrect response
Omission mark

Benefit of doubt given
Contradiction

Rounding error

Error in number of significant figures
ECE Error carried forward
Level 1

Level 2

Level 3

NEOD Benefit of doubt not given
SEEN Noted but no credit given
Ignore
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conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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13. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AQO3.1b | Analyse information and ideas to evaluate.

A0O3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO3.3b | Analyse information and ideas to improve experimental procedures.
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Question Answer Marks Guidance
element
1| (a)| (i) | chemical v 1 1.1 Top box ticked
(ii) | electrically v/ 1 1.1 Third box ticked
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1
If answer = 39 J award 2 marks
13x3.0vV
39J) v
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 1.2 ALLOW one mark for 12.5 (W) [omitting 17 as an
If answer = 14 W award 2 marks anomalous result]. Second mark can be awarded
if candidate states that 17 is anomalous.
(13+17+12)/42 v
42+3=)14 (W) Vv
(c) use oil to lubricate the motor v/ 1 1.2 Bottom box ticked

10
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Question Answer Marks Guidance
element
2 | (a)| (i) |electrons Vv 1 1.1
(ii) | mass v’ 2 1.1 These are independent marking points.
nucleus v/

(b) 10"°m v 1 1.1 Bottom box ticked
(c) | (i) | isotopes v 1 1.1 Second box ticked

(ii) | the nucleus emits radioactive particles v/ 1 1.1 Second box ticked.

11
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Question Answer Marks Guidance
element
3| (a) It acts at right angles to the surface of the syringe. v/ 1 1.1 Top box ticked
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21
If answer = 2.4 (kg) award 2 marks
24 +10 v
2.4 (kg) v
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21
If answer = 20 000 (Pa) award 2 marks
24 +0.0012 v
20 000 (Pa) v
(c) particles are closer together v/ 2 1.1 First and third boxes ticked.

12
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Question Answer Marks Guidance
element
4 | (a)| (i) |induced v 2 1.1
iron v/
(ii) | Induced magnets lose their magnetism (when magnet is 1 1.1
removed)
OR
Permanent magnets retain their magnetism / stay DO NOT ALLOW always attracts.
magnetic (when magnet is removed)
v
(b) | (i) | the repeat readings are very different /widely spaced / 1 1.2 ALLOW numerical response; eg 6 is not close to 9
wide range v’ or 10 (for first row of data).
(ii) | as the number of sheets of paper increases, the number 1 3.1b | ALLOW thickness of paper/distance from the
of paperclips decreases / ORA v/ magnet instead of number of sheets of paper.
DO NOT ALLOW ‘negative correlation’ on its own;
candidates need to mention thickness of paper and
number of paperclips.
(c) Increase the current in the wires v 1 1.1 Second box ticked

13
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Question Answer Marks Guidance
element
5 | (a) Normal line v/ 1 1.2 Third box ticked

(b) Any two from: 2 1.2
do the experiment in a dark room / AW v/
use a narrow beam of light v/
use a sharp pencil v’
put crosses as far apart as possible v’ ALLOW put crosses at beginning and end of ray.
use a ruler to join the crosses v’
take at photo v/

(c) Cv 1 1.1

(d) Any two from: 2 3.3a

ALLOW one mark for suggesting using a prism to

separate the colours of the spectrum.
A prism and a narrow slit could get 2 marks.

ALLOW use a laser for one mark.

14
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Question Answer Marks Guidance
element
6 | (a) Chemical energy store in battery decreases v/ 2 2.1 First box ticked

Thermal energy store in room increases v/ Bottom box ticked

(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21
If answer = 216 (J) award 2 marks
180 x 1.2V
216 (J) v

(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3

If answer = 0.92 (A) award 3 marks
Rearrangement of equation either in symbols or 21x%x2
numbers OR correct substitution into given equation v/
1.1+1.2=0.916... v
0.92 (A) vV 1.2 The final mark is for evidence of rounding their

value correctly to 2sf.

15
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Question Answer Marks Guidance
element
7 | (a) FIRST CHECK THE ANSWER ON ANSWER LINE 3

If answer = 1.8 (N m) award 2 marks
6.0cm=0.06 m v 1.2
30 x 0.06 v 2.1 x 2 | If no (or incorrect) unit conversion, allow ecf of
=1.8 (Nm) v distance eg = 6 for other 2 marks.

(b) | (i) | push further from the pivot v/ 1 1.1 Second box ticked

(i) | Any two from: 2 2.1 ALLOW one mark for correct comparison of any

P & Q are in opposite directions v/ other pair of forces eg R and Q are same size.
P & Q are a not an interaction pair v/
They’re not equal in size / Q is larger than P v/
Not acting on same pair of objects (so non-interaction
pair) v’
not acting at same point (so non-interaction pair) v’
When Q increases, P also increases v/
P & Q are both contact forces v/

(c) the (compressed) spring pushes it back up v 1 3.2a

16
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Question Answer Marks | glement Guidance
8 | (@) | (i) | upwards force: normal / contact / reaction force v’ 2 1.1
downwards force: weight / gravitational force v/ ALLOW gravity / gravitation
NOT gravitational potential
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 2.1
If answer = 1.5 (m/s?) award 3 marks
250-160 =90 (N) v First mark for calculating net force.
90 +60 v ALLOW ecf for incorrect or omitted net force in
1.5 (m/s?) v calculation of acceleration.
If F=250 N, a=4.2ms?[2]
IfF =160 N, a=2.7 ms?[2]
IfF =410 N, a=6.8 ms?[2]
(b) Velocity is constant OR terminal velocity OR zero 2 2.1 ALLOW speed instead of velocity.
acceleration v/ ALLOW velocity faster than Fig 8.2
AND any one from:
forwards force = backwards force/air resistance (AW) v ALLOW both forces are equal
resultant force =0 v/
forces are in equilibrium or balanced v
(c) C (because largest diameter) v/ 2 3.2a

IGNORE reference to largest air resistance as this
is in the answer stem.
IGNORE reference to mass or cost.

17
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Question

Answer

Marks

AO
element

Guidance

9

(a)

(i)

Any one from:

use small currents v/

use a larger resistor v/

put wire in a water bath / beaker of water v/

use long lengths of wire. v/

turn off the power pack immediately after taking
readings/leave power pack on for as short a time as
possible (AW). v/

1

3.3b

(ii)

Any two from:

material / metal of wire v/
length of wire v/

current in wire v/

2.2

(b)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 0.22 (Q) award 3 marks

Correct substitution into V=IR v/
Rearrange for R v/
Final value 0.22 (Q) v

1.2
21%x2

R=V+1lor0.55+25

(c)

(i)

point plotted at (0.32, 0.22) to within 2 a small square v/
appropriate line of best fit v/

1.2

Watch out for (0.32, 0.24)

Smooth curve close to top and bottom plots.
ALLOW a straight line through the curve trend with
reasonable balance of plots on both sides of line.

(ii)

as diameter increases, resistance decreases / AW v/

AND any one from:

non-linear relationship v/

inverse-square relationship v/

resistance falls more slowly for higher diameters / AW v/

3.2b

ALLOW inversely proportional
IGNORE reference to an outlier (from a straight
line).

18
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Answer

Marks

AO
element

Guidance

10

(a)

(Similarity) Any one from:
electromagnetic v/

transverse v/

travel (at same speed) in a vacuum v/
they both carry information or energy v

(Difference) Any one from:
microwaves lower frequency / ORA v/
microwaves longer wavelength / ORA v/
microwaves not visible / ORA v/

2

1.1

IGNORE reference to medium the waves are
travelling through.

(b)

(i)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 4.5 x 10/ 0.00045 award 4 marks

conversion 90 km =90 000 m v

Correct substitution into speed = distance + time v/
rearrange for time = distance + speed or 90 000 + (2.0 x
108)v

=4.5x10%(s)/0.00045 (s) v

1.2x2

21%x2

ALLOW 3 marks for 4.5 x 107 / 0.00000045 (s)

(ii)

Any one from:

time delay is tiny / is negligible / is unimportant / could
speed up communications v’

speeds are similar / both speeds very fast / speed of
microwave in air is 172x speed of light in fibre v/
distance microwave signal needs to travel will be further
(because uses satellites) v/

3.1a

ALLOW a correct calculation of time taken by
microwave to travel 90km = 0.0003 s

19
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Question Answer Marks Guidance
element
11 | (a) correct symbol for thermistor, in the correct place in the 1 1.1
circuit. v/
(b) | (i) | Any one from: 1 3.3b IGNORE use a thermometer.
wait for hot water to cool down v/ ALLOW heat (slowly) on a stove/Bunsen
mix hot water and cold water v/ burner/cooker etc., but not boil on a stove.
(use an electric) water bath (with a thermostat) v/
(ii) | less confident v/ 2 3.1b
AND any one from:
new data point does not fit pattern / no correlation v/ ALLOW it should be between 1300 and 1800
new data point is an anomaly / outlier v/ ALLOW it is very low compared to the others
new data point shows opposite pattern v/ ALLOW she said it would increase but it
decreases / it didn’t increase / resistance is higher
ato0
(c) as temperature increases, resistance decreases v’ 2 3.1a DO NOT ALLOW negative correlation on its own —

must refer to temperature and resistance

ALLOW non-linear pattern.

20
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Question Answer Marks Guidance
element
12 | (a) distance is a scalar / displacement is a vector / 2 1.1
displacement is distance with a direction v/
(he changes direction so) the displacement is smaller 2.1 ALLOW numerical comparison for second mark
than the distance / AW v/ e.g. distance is (at least) 36m and displacement is
12m. v
(b) | (i) |Jack 1 21
AND
4 m/s is a typical running speed / 16 m/s is too fast / AW ALLOW e.g. 16m/s is 57 km/h or 4m/s is 14 km/h
v ALLOW using a smaller time interval will give a
better estimate of initial acceleration.
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 1.6 (m/s?) award 3 marks
select: acceleration = change in velocity + time v/ 1.2
4+250r 16+10Vv
22x2

21
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X-ray energy/intensity/properties can be controlled v/
X-ray machine can be switched on and off / gamma
rays emitted continuously/randomly v/

X-ray machine can be used at any time/will not run out /
gamma source will decay and lose its activity v/

X-ray machines are cheaper/more common/ in most
hospitals. v/

(Gamma) radiotherapy is a more specialist treatment so
not available in all hospitals. v/

J259/01 Mark Scheme June 2022
. AO .
Question Answer Marks Guidance
element
13 | (a) (gamma rays are) ionising v/ 3 1.1 IGNORE more / less
(so) kill (any / cancer) cells v/ IGNORE kills cancer / damages cells
AND any one from:
penetrating so pass through or pass through tissue /
named tissue / head v/
the cancer/focal point receives a higher
dose/concentration of /exposure to /absorbs more
radiation v’
multiple low energy beams minimizes damage to
healthy cells v/
(b) contamination is when radioactive material / source is 2 21
inside (or on) / in contact (with the body) v
Ben has been irradiated / gamma rays do not make Ben ALLOW (most) gamma rays/radiation passes
radioactive v/ through the body
IGNORE rays hitting (implies they don’t penetrate)
(c) Any one from: 1 2.1

IGNORE less ionising / references to safety / risk

22
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If you ever have any questions about OCR qualifications or services (including administration, logistics and teaching) please feel free to get in
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resources.
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Rubric Error Responses — Optional Questions

Where candidates have a choice of question across a whole paper or a whole section and have provided more answers than required, then all
responses are marked and the highest mark allowable within the rubric is given. Enter a mark for each question answered into RM assessor,
which will select the highest mark from those awarded. (The underlying assumption is that the candidate has penalised themselves by
attempting more questions than necessary in the time allowed.)

Multiple Choice Question Responses

When a multiple choice question has only a single, correct response and a candidate provides two responses (even if one of these responses
is correct), then no mark should be awarded (as it is not possible to determine which was the first response selected by the candidate).

When a question requires candidates to select more than one option/multiple options, then local marking arrangements need to ensure
consistency of approach.

Contradictory Responses
When a candidate provides contradictory responses, then no mark should be awarded, even if one of the answers is correct.

Short Answer Questions (requiring only a list by way of a response, usually worth only one mark per response)

Where candidates are required to provide a set number of short answer responses then only the set number of responses should be marked.
The response space should be marked from left to right on each line and then line by line until the required number of responses have been
considered. The remaining responses should not then be marked. Examiners will have to apply judgement as to whether a ‘second response’
on a line is a development of the ‘first response’, rather than a separate, discrete response. (The underlying assumption is that the candidate
is attempting to hedge their bets and therefore getting undue benefit rather than engaging with the question and giving the most relevant/correct
responses.)

Short Answer Questions (requiring a more developed response, worth two or more marks)

If the candidates are required to provide a description of, say, three items or factors and four items or factors are provided, then mark on similar
basis — that is downwards (as it is unlikely in this situation that a candidate will provide more than one response in each section of the response
space.)

Longer Answer Questions (requiring a developed response)

Where candidates have provided two (or more) responses to a medium or high tariff question which only required a single (developed) response
and not crossed out the first response, then only the first response should be marked. Examiners will need to apply professional judgement as
to whether the second (or a subsequent) response is a ‘new start’ or simply a poorly expressed continuation of the first response.
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6.  Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the
candidate has continued an answer there then add a tick to confirm that the work has been seen.

7.  Award No Response (NR) if:
« there is nothing written in the answer space.

Award Zero ‘0’ if:
« anything is written in the answer space and is not worthy of credit (this includes text and symbols).

Team Leaders must confirm the correct use of the NR button with their markers before live marking commences and should check this
when reviewing scripts.

8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these
comments when checking your practice responses. Do not use the comments box for any other reason.

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email.

9.  Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive
criticism of the question paper/mark scheme is also appreciated.
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10. For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics)
are missing.

In summary:
The skills and science content determines the level.

The communication statement determines the mark within a level.

Level of response questions on this paper are X and X
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Meaning

Annotation

Correct response

Incorrect response

Omission mark

=]

Benefit of doubt given

=]

Contradiction

Rounding error

Error in number of significant figures

Error carried forward

EIEEICIEE
=l T Zl | |2

-
24}

C

L Level 1

iz Level 2
Level 3

Benefit of doubt not given

NEOD
SEEN Noted but no credit given
Ignore
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Mark Scheme

thealevelphysicstutor.com

June 2023

conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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13. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Biology/Chemistry/Physics/Combined Science B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AQO3.1b | Analyse information and ideas to evaluate.

A0O3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO3.3b | Analyse information and ideas to improve experimental procedures.
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Question Answer Marks Guidance
element
1 (a) gravitational potential v/ 1 1.1 Third box ticked
(b) Steam v 3 1.1 IGNORE any ticks in the top row of the
Steam v table.
Water v
(c) (i) | 400 (J) Vv 1 3.1a
(ii) | Lubricate/name a lubricant (oil) v 1 21 ALLOW polish the moving parts
ALLOW use a coolant.
(d) First check the answer on answer line 2 21

If answer = 1 (MW) award 2 marks

3600+3600 v’
=1 (MW)V

ALLOW method mark if there is no or
incorrect conversion of 1 hour to seconds
So either 3600 + 1 or 3600 + 60 would
get one mark.

No marks awarded if 4000 is the
numerator.

10
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Question Answer Marks Guidance
element
2 (a) (i) | Narrow v 1 1.1
(b) source AND energy v 1 1.1
(c) (i) | 29, 461, 600 v 1 2.1 ALLOW Earth, barbecue, Sun
(ii) | decreasesv’ 1 1.1 Top box ticked
(d) (i) | 1000 000 /1 million/ 108 v 1 1.2
(ii) | 100 v 1 1.2 Second box ticked

11
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Question Answer Marks Guidance
element
3 (a) Current splits at branches in a parallel circuit v/ 1 1.1 Top box ticked
(b) (i) 1 1.1 Right hand component indicated clearly
Circle drawn round this component
v
(ii) | The current decreases v 1 21 Top box ticked
(c) More charge can pass than for either component alone v 2 1.1 Top box ticked
There are two paths for the current to flow v’ Bottom box ticked
IF there are 3 ticks, 2 in the correct boxes
and one incorrect only one mark can be
awarded.
(d) Potential difference v 2 1.2
Potential difference v
(e) First check the answer on answer line 3
If answer = 0.8 C award 3 marks
32+4V 21x2
=08V
C v (unit) 1.1 ALLOW coulombs

12
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Question Answer Marks Guidance
element
4 (a) (i) | Light is transmitted 1 21 ALLOW light goes through for
OR transmitted.
(the clear buttons are) transparent v* ALLOW see-through for transparent.
ALLOW translucent
IGNORE reflection, refraction
(ii) | Light is absorbed 1 21 ALLOW light can’t go through the buttons
OR
(the black buttons) are opaque DO NOT ALLOW not transparent
v
(b) (similarity) Any one from: 2 1.1 IGNORE reflection

both change the direction of the rays v/
both refract v/
both allow the middle ray to pass straight through v/

(difference) Any one from:
One converges and one diverges (the rays) or AW v/
One forms a real image and one forms a virtual image v

ALLOW both are transparent

ALLOW light or rays go through both
lenses.

NOT ALLOW lines go through the lens

ALLOW one bends (rays) inwards and
one bends (rays) outwards.

DO NOT ALLOW rays go in different
directions without more clarification.
ALLOW one makes the rays all meet and
one makes the rays go away from one
another.

ALLOW convex/concave as a difference

13
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Question Answer Marks Guidance
element
(c) (the light) changes direction/refracts/disperses v 2 1.1 ALLOW bends instead of refracts
IGNORE reflection

AND any one from:
(when it) changes medium/material v*
light slows down in glass ORA v
(refracts) towards the normal as it enters the glass and/or
S;efracts) away from the normal as it leaves the glass prism.
Into different colours or spectrum v
different wavelengths / frequencies of light are refracted/bent
by different amounts. v*

(d) Any three from: 3 3.3b

Repeat the experiment with the same angle and find the
average/to improve accuracy/remove outliers v’

Repeat the experiment for more than 2 angles of incidence
v

Use a protractor (to measure the angles) v/

Use a (sharp) pencil v/

Use a ruler v/

Draw around glass block (so it stays in some position) v/
Ensure that there is a slit with the raybox to have a narrow
ray of light AW v/

Draw a normal / line at right angles to the side of the block
where the light hits and/or leaves the glass block. v

Do the experiment in the dark / low ambient light v/
Repeats will mean that anomalies can be ignored v/

IGNORE reference to changing shape of

the block.

14
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Question Answer Marks Guidance
element
5 (a) 3300 (m) v 1 1.2
(b) First check the answer on answer line 3 21
If answer = 30 m award 3 marks
If the equation has been rearranged
Substitute values into the given equation: 3300 = 110 x A v before substitution, the middle can be
Rearrange (to get A) = 3300 + 110 v awarded.
=30 (m) v
(c) (i) | 330 (m/s) v 1 21
(ii) | Ring around_a shorter v 1 2.1

15
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Question Answer Marks Guidance
element
6 (a) (i) | First check the answer on answer line 3
If answer = 120 (J) award 3 marks
If the equation has been written down
Evidence of selection of correct equation: correctly and then the values substituted
(Kinetic energy =) %2 x mass x (speed)?/ %2 mv? v’ 1.2 correctly but the candidate omits to
Substitution of values into equation KE = %2 x 0.6 x 202 v/ 2.1 x 2 | square 20, then 2 marks can be awarded.
=120 (J) vV
(ii) | First check the answer on answer line 2 1.2
If answer = 72 (km/h) award 2 marks
division by 1000 eg (20 / 1000 = 0.02 )v’ The steps could be in any order.
multiplication by 3600 eg 0.02 x 3600 (= 72 (km/h) )v’
(b) (i) | Air resistance OR drag v 1 21 ALLOW friction with the air, but not
friction on its own.
ALLOW wind resistance
(ii) | EITHER 1 21 IGNORE thermal energy store of
Kinetic energy store of the ball decreases surroundings or air increases.
OR ALLOW thermal store of ball increases.
Gravitational energy store of the ball increases.
v
(iii) | First check the answer on answer line 3
If answer = 18 J award 3 marks
Correct substitution into equation; work done =3.5 x5.2 v 21x2
(Evaluation) = 18.2 v/
(Correct to 2 sf) =18 (J) ¥ 1.2
(c) 0v 1 2.2

16
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Question Answer Marks Guidance
element
7 (a) At least 3 arrows, all of which, point towards the outside of the 2 21 IGNORE arrows pointing towards open
bottle (opposite the printed arrows) v lid.
If only 2 arrows are drawn, then max 1
All drawn arrows are_at right-angles towards the bottle mark if both statements correct.
surface. v/
If the arrows are pointing away from the
bottle, no marks are awarded.
(b) (i) | air pressure higher at the bottom of mountain ORA v/ 2 3.2a
Any one from:
pressure outside bottle now greater (than pressure inside)
ORA. Vv
force outside bottle now greater (than force inside) ORA. v
there is a net force from the outside of the bottle. v/
(if) | Any two from: 2 1.1
Gravitational force acts on air particles v’
The weight of air above causes air pressure. v/
Less air above means lower air pressure. v’
Density of air decreases with height. v/
Air particles will collide less high up. v
(c) (i) | (final speed)? — (initial speed)? = 2 x acceleration x distance 1 1.2 ALLOW any subject
v? —u? = 2as
v
(ii) | distance =22-0%/(2x0.5) v 1 21 Bottom left expression clearly indicated.

17
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Question Answer Marks Guidance
element
8 (a) Unstable v 2 1.1
Emit v/
(b) Beta v’ 1 1.1 Middle box ticked
(c) They have different numbers of protons v/ 1 1.1 Bottom box ticked

18
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Question Answer Marks Guidance
element
9 (a) (i) | Nina (Is there life on other planets?) 1 3.1b Names can be in either order.
AND
Jack (Was there ever liquid water on the moon?)
v
(ii) | Mei 1 3.1b
(Should we mine asteroids for metals and minerals?)
v
(b) The direction and speed a galaxy is moving as it emits 1 1.1 Middle box ticked
light v/
(c) (i) | Both points plotted (within %2 small square in the x- and 2 2.2
y- directions) v’ If the plots are correct the line should
pass through all the plots.
Line of best fit is straight (goes through the origin) and If only one plot off the straight line, it
passes through or close to plotted points v/ needs to pass within about 1 square
diagonally of the plotted points.
If both plotted are incorrect then a line
with even distribution of plotted points
is acceptable.
(ii) | Directly proportional v’ 1 2.2 Top box ticked
(iii) | Straight line v’ 2 1.2 IGNORE positive trend or positive
Through origin v/ correlation or similar description.
(iv) | Any two from: 2 1.1 IGNORE description of the birth of

Universe is expanding v’

More distant galaxies are moving faster (away from us)
ORA vV

L}niverse began at a point/singularity (in time or space)

several (10+) billion years ago v

solar system.

19
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Question Answer Marks Guidance
element
10 (a) Any two from: 2 3.2a IGNORE references to static electricity

Friction (between child and slide) v ALLOW rubbed against slide

Charge/electrons transferred/gained/lost (between slide ALLOW build up/increased for gained

and child) v DO NOT ALLOW protons / positive
charge transferred / positive electrons

(Like) charges repelling (on hair) v DO NOT ALLOW if opposite charges
repel
IGNORE attraction/repulsion between
slide and hair / opposite charges attract

(b) Transfer v 1 1.1
(c) (i) | Arrows show the direction of the force (on a positive 2 1.1 DO NOT ALLOW reference to magnetic

charge) v fields in both parts
ALLOW direction of movement of a
positive charge
DO NOT ALLOW force on a negative
charge/electron

Spacing of lines shows the strength (of the electric field) / IGNORE direction of field (stem)

wider spacing means weaker field ORA v/ ALLOW idea of strength/weakness but
ignore egq. it is strong

(ii) | Positive (charge) v/ 1 1.1

20
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Question Answer Marks Guidance
element
11 (a) The distance from peak to peak AND The number of waves 1 1.1 Third row ticked
in 1 second v
(b) (i) | Ruler (or alternative) v/ 1 1.2 tape measure / metre stick / scale
(ii) | (Count the) number of waves/peaks/troughs (that pass a 2 3.3a ALLOW how many waves in the time
point) in 1 second / per second / divide by time (or other taken for the video / find the time it takes
certain time limit) v/ one wavefront to pass a point
With a stop watch / using the timer (on the smart phone) v/ ALLOW idea that the video can be used
to check/measure time/how long
(iii) | Multiply the wavelength by the frequency v 1 1.2 ALLOW wavelength + time period

ALLOW fA

21
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Question Answer Marks Guidance
element

12 (a) (Use stop clock to) record time taken to reach light gate v 2 1.2 ALLOW pass through for reach
Change in speed =/ is recorded by light gate (because ALLOW speed at the light gate — initial
trolley starts from rest) / speed from light gate + time v/ speed/0

(b) 1 2.2 ALLOW if no part of arrow tail is drawn

Arrow in equal and opposite direction v/

inside block

22
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Question Answer Marks Guidance
element

13 (a) (The ratio of) mass divided by volume v 1 1.1 ALLOW mass over 1volume / mass per
volume / mass per unit volume / correct
use of units and quantities in any form

(b) Any three from: 3 3.2b

As the temperature increases, the speed/energy of the
molecules increases v’

As the temperature increases, the pressure (of the
molecules) increases v’

(With increased temperature) there are more frequent
collisions of molecules (with the boat/material) v

The (rate of) change in momentum increases (with T) v

Pressure = force/area (any subject)v’

ALLOW as the speed of molecules
increases the pressure increases

IGNORE more collisions

23
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information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications.
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Rubric Error Responses — Optional Questions

Where candidates have a choice of question across a whole paper or a whole section and have provided more answers than required, then all
responses are marked and the highest mark allowable within the rubric is given. Enter a mark for each question answered into RM assessor,
which will select the highest mark from those awarded. (The underlying assumption is that the candidate has penalised themselves by attempting
more questions than necessary in the time allowed.)

Multiple Choice Question Responses

When a multiple choice question has only a single, correct response and a candidate provides two responses (even if one of these responses is
correct), then no mark should be awarded (as it is not possible to determine which was the first response selected by the candidate).

When a question requires candidates to select more than one option/multiple options, then local marking arrangements need to ensure
consistency of approach.

Contradictory Responses
When a candidate provides contradictory responses, then no mark should be awarded, even if one of the answers is correct.

Short Answer Questions (requiring only a list by way of a response, usually worth only one mark per response)
Where candidates are required to provide a set number of short answer responses then only the set number of responses should be marked.

The response space should be marked from left to right on each line and then line by line until the required number of responses have been
considered. The remaining responses should not then be marked. Examiners will have to apply judgement as to whether a ‘second response’
on a line is a development of the ‘first response’, rather than a separate, discrete response. (The underlying assumption is that the candidate is
attempting to hedge their bets and therefore getting undue benefit rather than engaging with the question and giving the most relevant/correct
responses.)

Short Answer Questions (requiring a more developed response, worth two or more marks)
If the candidates are required to provide a description of, say, three items or factors and four items or factors are provided, then mark on a similar

basis — that is downwards (as it is unlikely in this situation that a candidate will provide more than one response in each section of the response
space.)

Longer Answer Questions (requiring a developed response)
Where candidates have provided two (or more) responses to a medium or high tariff question which only required a single (developed) response

and not crossed out the first response, then only the first response should be marked. Examiners will need to apply professional judgement as
to whether the second (or a subsequent) response is a ‘new start’ or simply a poorly expressed continuation of the first response.
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6.  Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the
candidate has continued an answer there then add a tick to confirm that the work has been seen.

7.  Award No Response (NR) if:
» there is nothing written in the answer space

Award Zero ‘0’ if:
* anything is written in the answer space and is not worthy of credit (this includes text and symbols).

Team Leaders must confirm the correct use of the NR button with their markers before live marking commences and should check this when
reviewing scripts.

8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these
comments when checking your practice responses. Do not use the comments box for any other reason.

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email.

9.  Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive
criticism of the question paper/mark scheme is also appreciated.
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10.

For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics)
are missing.

In summary:
The skills and science content determines the level.

The communication statement determines the mark within a level.

thealevelphysicstutor.com
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Annotation Meaning

Correct response
x Incorrect response
Omission mark
Benefit of doubt given
Contradiction
Rounding error
Error in number of significant figures
ECF Error carried forward
Level 1
Level 2
Level 3
NEDD Benefit of doubt not given
CEEM Noted but no credit given
1] Ignore

PMT
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific

Mark scheme
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June 2024

conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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13. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AQO3.1b | Analyse information and ideas to evaluate.

A0O3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO3.3b | Analyse information and ideas to improve experimental procedures.
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. AO .
Question Answer Marks Guidance
element
1 (a) (i) | It has branches. v 1 1.2 Middle box indicated
(ii) | Lamps stay the same brightness v/ 1 3.1a Bottom box indicated
(b) — 1 1.2 Third box indicated
v
(c) 2 1.1

Line from first diagram to Variable resistor v/

Line from second diagram to Light dependent resistor v/
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. AO .
Question Answer Marks Guidance
element
(a) Bv 1 1.2
(b) 1 1.1 Bottom box indicated
v
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 3.5 award 2 marks.
The third mark is for the correct unit: Hz.
Strategy of understanding frequency is number 2x2A1
of waves per unittime eg 7 + 2 v/ ALLOW 7 =+ time if candidate attempts to
convert time to hours or minutes
35V
Hz v 1.1 ALLOW Hertz
(d) 2 11 ALLOW 1 line correct for 1 mark

If there are 2 or more lines from the
Communication box, treat as CON.

If there are 2 or more lines from the Heating
box, treat as CON.

11

PMT
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. AO .
Question Answer Marks Guidance
element
(e) light v/ 3 3x1.1 Must be in this order
transverse v/
speed v’
(F) (i) | (plane) mirror / reflecting surface v/ 1 1.2 ALLOW reflective surface / reflection surface
DO NOT ALLOW reflecting line
(ii) | “i” between the normal and the incident ray with or 1 1.2 ALLOW upper case “I”.
without an arc. v/
12

12

PMT
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. AO .
Question Answer Marks Guidance
element
3 (a) Chemical store v/ 1 1.1 Top box indicated
(b) (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x21
If answer = 70 award 2 marks
Any mass value +12 v/ ALLOW any mass for MP1. This could be
840+ 12 =70 (kg) v another mass mentioned in the question or a
clearly calculated sum of masses.
(ii) | 2340 - 840 = 1500 (kg) v 1 2.1
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x21
If answer = 1404000 award 2 marks
Substitution into equation: mass x 10 x 60 v/
ALLOW any mass for substitution mark. This
could be another mass mentioned in the
= 2340 x 10 x 60 = 1404000 (J) v’ question, their masses from b(i) or b(ii) or a
clearly calculated sum of masses.
ALLOW final answer to be given to 2 sfie
1400000
(d) The rate of energy transfer v/ 1 1.1 Bottom box indicated
(e) FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 10 000 award 4 marks 4
Conversion of 20 kdJ to 20000 J v 1.2 ALLOW no or incorrect conversion of kJ to J
Select and apply equation: Power = energy 1.1 for method and evaluation marks [Max 3
transferred / time v/ marks].
Power = 20000 + 2 v/ 2x241
10 000 (W) v
11

13
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Question Answer Marks | AO element Guidance
4 (a) The clamp stand might fall over v/ 2 2x22 Please bear in mind that other responses
Clamp the (retort) stand to the bench / heavy weight may be equally valid and should be credited.
as counterbalance AW / move the (retort) stand to the
middle of the bench v/
IGNORE ruler might fall over as a hazard and
OR IGNORE clamp ruler as a way to minimise
the risk.
Masses could fall (and cause injury). v/ L _
Keep feet away / stand back / move the (retort) stand The way to minimise the risk must relate to
to the middle of the bench. v/ the hazard identified, but if no hazard
identified then ALLOW a mark for any way to
OR minimise as per the MS.
The spring could break / snap / flick into eye / face /
body AW. v/
Wear safety goggles /use a (protective) screen /
stand well back. v
(b) Correctorder A)ECDFB v vV 3 3x1.2 If not, then:

C before D before B v/
E anywhere before C v/
F between D and B v

Hang a hooked mass on the spring.
Wait for the mass to stop bouncing.
Measure and record the extension.
Remove the mass from the spring.
Check the spring has returned to its
original length.

Repeat for a larger mass.

W m (OO m>

14
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(c) Any one from 1 3.3b
Add a pointer or marker to the spring (pointing at the
ruler) v/
Adjust so the end of the ruler is at the end of the ALLOW put the spring at the end of the ruler.
spring v
Align with zero or a whole number on the ruler AW v/
(d) I v 1 1.2 Third box indicated
(e) Non-linear v/ 1 2.2
8

15
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Question Answer Marks AO Guidance
5 (a) kinetic v/ 2 2 x1.1 | Must be in this order
thermal v/
(b) 4(s)v 1 3.1a
(c) 125 (-20) Vv 2 2 x3.1a | ALLOW MP1 for sight of 125
=105 (°C) v
(d) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 10500 award 3 marks
Convertgto kg (200 g > 0.2 kg) v 1.2
Substitute into equation: Change in internal energy =
0.2x500x 105 v
21 ALLOW ECF of t t h fi rt
Evaluation = 10 500 (J) v/ > g (0) CF of temperature change from pa
ALLOW no or incorrect conversion of mass for
substitution and evaluation marks [Max 2
marks]

(e) energy v’ 3 3 x1.1 | Must be in this order

temperature v’
kilogram v/

(f) 20°C v 1 3.2a ALLOW ECF from the lower temperature used
in part (c) if it is between 15° and 30°C. For
example, if 25° was read from the graph then
allow 25° here with ECF annotation

12

16
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. AO .
Question Answer Marks Guidance
element
6 (a) 219 top v 2 1.1 ALLOW one mark for the correct numbers
86 bottomv transposed.
(b) (i) | The time taken for the activity to fall to half v/ 1 1.1 Bottom box indicated
(ii) | 11 days v/ 1 2.2 Third box indicated
(c) (i) | (Alpha) radiation cannot penetrate the 1 2.1 ALLOW alpha radiation has a low penetration
syringe/plastic/glass v/ power OR alpha cannot pass through paper or

other similar materials.
IGNORE reference to lead being poisonous.

(ii) | Alpha radiation is more ionising v’ 1 1.1 Second box indicated
(d) Technetium (or Tc) v/ 2 2 x 3.2b | ALLOW 6 hours for first marking point.
Any one from ALLOW any valid comment about half life or
Suitable length of time to allow the procedure v/ risk.
Several half-lives in 24 hours v/ o
The hospital visit is about the length of 1 half-life v Please bear in mind that other content may be
Patient will not remain radioactive for long v/ equally valid and should be credited.

Low(er) risk to the patient v/
Low(er) risk to close familyv’

(e) 2 21 ALLOW 1 mark for one row correct
Contamination | Irradiation
A radioactive substance ... v
An image of the bones ... v
People close to the patient ... v
vV
10

17
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. AO .
Question Answer Marks Guidance
element
7 (a) (i) | Step-up transformer v/ 1 1.1 Bottom box indicated
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 1100 (A) award 3 marks.
If answer = 1125 (A) award 2 marks.
Substitution into equation: 21
Is =25 000 x 18 000 + 400 000 v/
Evaluation: Is = 1125 (A) v 2.1
Final value to 2sf = 1100 (A) v/ 1.2 ALLOW final mark for clear evidence of an
incorrectly calculated final answer correctly
rounded to 2 significant figures e.g., 723
changed to 720.
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 40% award 3 marks. ALLOW final value to more than 2SF.
Evidence of 2 readings from the graph. CLILOW V;“Sets igzrglnge:
- - ‘/ a uegas: O .
(Valuegas=) 215 AND (Valuens= )130 3.2a Valuer.: 125 to 130
EITHER: 2x2A1 ALLOW
Calculation of percentage change: valuegg—valuenrs o valuegqs—valuenys
valueggs—valueprs v valuepyrs valuepeqn
valueggs Second mark point, only allow correct
A 222130 o 100 = 40% (accept 39.5%). ¥ denominator and x 100.
215
OR
Calculation of ratio; Yaluers QR Yaluegas
valuegas valuep s
Percentage change = 100 - (% X 100): 40% v
valuegas
7

18
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. AO .
Question Answer Marks Guidance
element
8 (a) (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x21
If answer = 2 (m/s?) award 2 marks.
Substitution into equation: 22 +11 v
Evaluation: 2 (m/s?) v/
(ii) | 1500 v 1 3.2a Second box indicated
(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 3000 (N) award 3 marks.
Select and apply: F =ma v/ 1.1 ALLOW Force = change in momentum/time
Substitute values: F = 1500 x 2 v/ 2%921 ALLkOW ECF from part (i) and (ii) for full
e = v marks.
Evaluation: F = 3000 (N) e.g. if mass = 250 kg, F = 500 N ifa = 2
if mass = 5000 kg, F = 10000 N ifa =2
if mass = 5000 kg, F = 2500 N if a = 0.5s
(b) Any one from 1 1.1 ALLOW any other correct suggestion
Driver could lose control of the vehicle v/
Large (resultant) force v ALLOW whiplash.
harm/injure driver/passengers v/
passengers continue moving forward when car stops ALLOW collision caused by vehicle behind but
Y . not just collision.
Brakes/tyres might overheat v/
7

19
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Question Answer Marks AO Guidance
9 | (a) Use of correct symbols for ammeter and voltmeter 3 1x1.1 | ALLOW lines through meters
v
2x1.2

Wire and power supply and ammeter in series v/

Voltmeter in parallel around the wire v/

ALLOW a resistor symbol for wire / a cell symbol
for power supply
IGNORE additional components / short circuits

ALLOW voltmeter in parallel across the power
supply if there are no other components in the circuit
other than the ammeter, the power supply and the
wire.

20
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(b) | (i) | Both Plotted to within %2 small square v 1 1.2 Use overlay
(0.65, 3.2) and (0.98, 4.8)

(ii) | Straight LOBF v 1 2.2 All points within 1 small square of the line vertically.
ALLOW one anomalous point identified or clearly
anomalous
IGNORE minor errors e.g. feathering / tramlines
DO NOT ALLOW line thickness > 1 small square
ALLOW ECF from incorrectly plotted points and
judge the line on the balance of points above and
below

(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x22

If answer = 5 award 2 marks.

Find the gradient of the line from two sets of

coordinates taken from the line. ALLOW e.g. Ay + Ax or rise over run

e.g. 6-0 , ALLOW any gradient value that rounds to 5 at 1 s.f.

_5 }-2—0 ALLOW ECF for 2 marks using their two sets of x
and y coordinates (from their line)

(iv) | 5(Q) v 1 3.2a ALLOW ECF from part (iii), their gradient rounded to
1 s.f. or better
ALLOW any value that rounds to 5 at 1 s.f.

If answer out of range: ALLOW correct evaluation of
y + x values from their line of best fit. Working must
be seen.
(c) The resistance will increase v 2 2x3.2b

Double length will double resistance / a statement ALLOW resistance doubles = 2 marks

about resistance being proportional to length v ALLOW for 2 marks e.g. it will be 10 Q (instead of 5)
or check for use of 2x their value in (b)(iv)

Total 10

21
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Question Answer Marks AO Guidance
10 | (a) star / comet / (artificial) satellite / asteroid / 1 1.1 IGNORE other named planets, the Sun / moons / dust /
meteor v/ rocks / gases
(b) Any one calculation v/ 2 3.2a ALLOW for max 1 mark rough estimate e.g. 3480 is about

and corresponding comparison v’

a third/quarter of Earth’s diameter or e.g. moon is much

less than diameter of Earth

ALLOW # or isnot as AW for <or >
ALLOW any correct MP2 also gains MP1
ALLOW for 2 marks the student is correct for
Charon:Pluto with correct corresponding calculation

Moon and Earth

Pluto and Charon

3480 + 12700 or 0.274...

1210 + 2370 or 0.51

0.274<0.5 0.51=o0r>0.5

OR

12700 + 3480 or 3.6 2370 =+ 1210 or 1.96
3.6>2or3.6is=athird | 1.96 =or <2

OR

12700 + 2 or 6350 2370 =2 0r 1185
6350 > 3480 1185 = or <1210
OR

2 x 3480 or 6960

2x1210 or 2420

6960 < 12700

2420 = or > 2370

22
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Question Answer Marks AO Guidance
(c) Pluto has longer orbital time / moves more 2 2x21
slowly (than Earth) ORA v/
Any one from
as it is further from the Sun AW ORA v Must be a comparison.
force between Sun and Pluto is less that that
between Sun and Earth ORA v/
Pluto has further to travel / circumference of
orbit longer ORA v/
(d) gravity v’ 2 1.1 Must be in this order
fusion v/
(e) 1 2.1 Top left box indicated
v
TOTAL 8

23
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).

Annotation Meaning
/ alternative and acceptable answers for the same marking point
v Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
. Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
o the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO02.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AO03.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO03.2b | Analyse information and ideas to draw conclusions.

AO3.3 | Analyse information and ideas to develop and improve experimental procedures.

AO03.3a | Analyse information and ideas to develop experimental procedures.

AO03.3b | Analyse information and ideas to improve experimental procedures.
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. AO .
Question Answer Marks Guidance
element
1@ (i) |balance v 1 1.2 First box clearly indicated
(i) | measuring cylinder v/ 1 1.2 Second box clearly indicated
(b) ruler v/ 2 1.2
multiply v/
(9] FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1
If answer = 925 award 2 marks
2.22 +0.0024 v
925 v
(d) Any two from: 2 2.2 ALLOW any other method which would produce a
use measuring cylinder / Eureka can / AW v/ reasonable estimate e.g. triangular prism
calculation, melting cheese and using measuring
put the cheese under water / AW v/ cylinder
measure volume of displaced water / rise in water level v/

PMT
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2 | @ (i) |splitv 1 1.1 ALLOW other types of clear indication of the
correct response.
(i) | unstable v’ 1 1.1 ALLOW other types of clear indication of the
correct response
(b) Gamma radiation v/ 2 11 Second and fourth boxes clearly indicated.
Kinetic energy of the new patrticles v/
(c) | (i) | Any two from: 2 1.1
hydrogen / small(er) nuclei v/
fuse / stick together / combine AW v/
(to make) helium / large(r) nucleiv’
energy released v’ ALLOW gamma radiation emitted
(i) | energy / (electromagnetic) radiation v/ 1 11 ALLOW gamma radiation

PMT
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Guidance

3

(@)

transverse: vibrations are at right angles to direction of
travel OR have crests and troughs v/

longitudinal: vibrations are in the same direction as the
direction of travel OR have compressions and
rarefactions v/

11

ALLOW oscillate/particle movement for vibrate, but

not just movement

(b)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 0.05 award 2 marks

0.30+6 v
0.05 (m) v’

1.2

(i)

Count the number of waves passing a given pointin a
given time (and divide by the time) v/

OR

time for a number of waves to pass a point (and then
calculate reciprocal) v/

3.3a

(c)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 0.24 award 2 marks

3.0x0.08 v
0.24 (m/s) v

2.2

(d)

(observe that) it moves up and down and/or to and fro (in
the wave direction) v/

stays in the same place (on average/once the wave has
passed)/ is not pushed along the tank by the waves / no
net movement in the direction of the wave v/

2.2

PMT
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4 | (@ | (i) |Kkineticv 1 1.1
(i) | chemical v 1 1.1
(b) (energy is) transferred v/ 2 21 DO NOT ALLOW used up
AND any one from:
to thermal store (in the surroundings) v/ ALLOW heat instead of thermal
to kinetic store (in the motor/movement) v/
by sound v
by heating v/
by electricity v/
(9] FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 5.91 award 3 marks
2.1 x2 | ALLOW for 2 marks any answer that rounds to
65+11 Vv 5.91
=5.9090.../5.9/5.90 v ALLOW 2 marks for 3.04 (correct answer
=591 (A) vV 1.2 calculated for vacuum cleaner A)
ALLOW 1 mark for 3.0 or for any answer that
rounds to 3.04 (correct answer calculated for
vacuum cleaner A, not rounded)
(d)| (1) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 420 000 award 3 marks
recall energy = power x time v’ 1.2
=700 x 600 v’ 2.1x2 | ALLOW 1 mark for 65 x 600 (Vacuum cleaner B)
=420000 (J) v ALLOW 2 marks 39 000
(i) | (Vacuum cleaner A transfers more energy ORA) 2 21 ALLOW calculation of energy used by each

It has a higher power v/

They are used for the same time OR power is the rate

at which energy is used v’

vacuum cleaner

PMT
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51 (a) the force of gravity (on an object) v/ 1 1.1
OR
mass x acceleration of gravity v/
(b) | (i) | use a spring balance / newton meter / force meter v/ 1 1.2
OR
use a (top-pan) balance / scales v/
(i) | attach/hang the object (on the (spring) balance/force 1 1.2
meter/newton meter) v/
OR
measure mass and multiply by g / 10 / 9.8 (N/kg) v’
(9] FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 24 award 3 marks
recall /rearrange mass = weight + g v 1.2
240 +10 v 2.1x2
24 (kg) v

10

PMT
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6 | (a) 28 (J) v 1 2.1
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3

If answer = 30 award 3 marks
Identifying correct number to use (12, 40) v/ 2.1 x2
(12 +40)=0.30 v
30 (%) v 1.2

11
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71 (@) gravitational force / weight v/ 2 2.1 ALLOW gravity
tension (in string) / string pulling down / contact force ALLOW upthrust from the air
(from string) v’
(b) Any two from: 2 11 ALLOW paperclip attracts/pulls the magnet to
(force) acts from the paperclip on the magnet v/ cover m.p.1 & m.p.3 getting two marks
equal in size (to force on paper clip) v/
acts downwards / in opposite direction v’
(¢) | (i) | moves upwards v 1 3.2b ALLOW gets stuck to the magnet
(i) | net force will be upwards / magnetic force greater than 1 3.2b
weight / forces are unbalanced v/

12
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8| () FIRST CHECK THE ANSWER ON ANSWER LINE 3 ALLOW 2 marks for 4232 (unit conversion omitted)
If answer = 0.42 award 3 marks
1.2 ALLOW 3 marks for 0.423 /0.4232 (3 or 4 s.f.
46cm=0.046m v 2.1 x2 | answers)
0.5 x 400 x 0.046% v/
0.42 (J) v
(b) | (i) | Any two from: 2 21 ALLOW
less energy in elastic store (of spring) v’ Elastic energy transferred to kinetic energy and/or
heat/thermal energy for 1 mark (energy needed at
more energy in kinetic store of ball v/ least once)
If the location of the energy is included for at least
more energy in thermal store of metal tube / air / either the kinetic energy or the heat energy then a
surroundings v’ second mark can be awarded.
E.g. elastic energy = kinetic energy in ball + heat
energy would gain 2 marks
(i) | Total energy stays the same v’ 1 21

13
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91 () FIRST CHECK THE ANSWER ON ANSWER LINE 2 1.2
If answer = 75 award 2 marks
30+0.40Vv
75 (m/s) v
(b) | (i) | results are very different from the true value / AW v/ 1 3.2a
(if) | because results are scattered / results are inconsistent / 1 3.2a
result is different each time / there is a big range of
results v’
(¢) | (i) | Use alonger distance, v/ 1 3.3b
OR
use of electronic timing system v/
(i) | to reduce the effect of reaction time v/ 1 3.3b

OR
to reduce uncertainty/error v/

14
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10 | (a) Any three from 3 1.2
use ruler (to measure length / extension) v/
measure (original) length v/
suspend /attach mass (hanger) on spring v’
measure new length / extension v’
add more masses to mass hanger (and repeat) v’
calculate weight of masses using W = mg / measure
weight of masses using spring balance v/
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 40 award 3 marks
recall / rearrange spring constant = force / extension v/ 1.2
8.0+0.20Vv 2.1x2
40 (N/m) v
()| () | 28V 1 1.2
(i |27.2Vv 1 1.2 ALLOW 27 (2sf)

15
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11| (a) (D) 2 3.2a ALLOW one mark for C and bubble wrap reduces
bubble wrap reduces conduction / has low thermal conduction / has low thermal conductivity
conductivity v’ ALLOW bubble wrap doesn’t conduct instead of
thicker insulation / more layers reduces heat loss (so low conductivity
slower than C) v/
IGNORE convection
OR
(E)
bubble wrap reduces conduction / has low thermal
conductivity v/
metal foil reduces heat loss by radiation v/
ALLOW folil reflects thermal radiation
(b) | (i) | experiment gives the same results / same data v/ 2 11
if performed by another person / with similar equipment /
in a different lab v
(if) | Any one from: 1 21

size / shape / thickness / material of tin v/
volume / mass of water v/

temperature of surroundings v/

ALLOW amount of water

16
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12 | (@) | (i) | (use of biofuels has) increased v 1 3.1a Increase could be shown by use of data.

(if) | Any one from: 1 3.1a IGNORE renewable
use of biofuels has been encouraged/government
incentives v/
more cost effective v/ ALLOW cheap/not expensive
to reduce carbon (dioxide) emissions v/ ALLOW to reduce/prevent climate change
to make use of by-products/waste materials v/

(b) | (i) | Any one from: 2 3.1b
trend shows (large) increase in wind v/
trend shows nuclear staying the same/ (slight) increase v/
AND any one from:
(supports statement because) if trends continue we will ALLOW evaluation based on both trends e.g. the
use more wind than nuclear v/ evidence / it support this statement because wind
is increasing and nuclear is not [2]

(does not support statement because) we do not know if
the trends will continue in the future v/

(i) | data includes nuclear which is not renewable v/ 1 3.2b DO NOT ALLOW biofuel is not renewable

(iii) | any value from 9(%) to 10(%) v/ 1 2.2

17
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13| (a) electrons (in atoms) v/ 2 1.1 ALLOW electrons change energy levels (2 marks)
DO NOT ALLOW beta decay or emission of
lose energy v/ particles
(b) | (i) | (ultraviolet radiation is) ionising v’ 2 1.1
damages / mutates DNA or cells OR causes ALLOW Kkills cells
cancer/tumours v’
(i) | (ultraviolet radiation) cannot penetrate the steel casing v/ 1 3.2b | ALLOW radiation absorbed by steel casing
ALLOW steel casing reflects (ultraviolet radiation
inside the container).
(c) Any two from: 2 1.1

(alpha radiation) not penetrating enough (to disinfect all
of the water) v/

alpha-emitting isotope could contaminate water supply v’
activity of alpha source will fall with time v/

risk of handling alpha source v

ALLOW alpha radiation cannot penetrate water
DO NOT ALLOW alpha particles remain in the

water

IGNORE alpha cannot penetrate the steel case

ALLOW alpha source may have a short half-life

18
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific

conventions).

Annotation

Meaning

/

alternative and acceptable answers for the same marking point

v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
) Words which are not essential to gain credit
. Underlined words must be presentin answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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3.  Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideasto interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO03.3b | Analyse information and ideas to improve experimental procedures.
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1] (d) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1
If answer =525 000 (J) award 2 marks
70 x 10 x 750 v
=525000(J) v

(b) | (i) | Chemical energy store v’ 1 2.1 First box ticked
(ii) | thermal energy in Nina’s body v 2 2.1 Bottom two boxes ticked

thermal energy stored in surroundings v/

PMT
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element
2| (a) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1
If answer =12.6 award 2 marks
9.0x1.4V
=126 (V) vV
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1 ALLOW 103.2 or 100 for 2 marks
If answer =103 award 2 marks
12x8.6V
=103 (W) v
(c) (resistance will) change/increase v 1 2.1 DO NOT ALLOW decrease

PMT
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3| (a) 40cm v 2 1.2
2m v
(b) 20Hz v 1 1.2
(c)| (i) | motion of rope / vibration /oscillation is at right angles / 2 1.1 ALLOW rope moves up and down as the waves

perpendicular v’
to the direction of travel/motion/movement of the wave /
AW v

move forward for 1 mark.

(ii)

Any one from:

sound waves are longitudinal, v/

vibration is parallel to motion of wave (for sound), v/
sound waves have compressions (and rarefactions). v/

11

IGNORE references to sound waves travelling
through air

PMT
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4 | (a) Visible light waves are transverse v’ 2 1.1 Top two boxes ticked.
Visible light waves are electromagnetic waves v/
(b) Transmits v/ 2 1.1 ALLOW a description of transmission.
Absorbs v ALLOW a description of absorption.
(©) the information / data / claim has been evaluatedv’ 2 1.1 ALLOW checked
by other scientists / experts v/

PMT



OCR B GCSE - Paper 1 J259 1 - November 2021 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/01 Mark Scheme October 2021
. AO .
Question Answer Marks Guidance
element
51 (a) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer =9.9 (kg) award 3 marks
recall / rearrange mass = density x volume v 1.2
09x11v 2.1x%x2
=9.9(9) v
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer =126 (J) award 3 marks
0.6 g =0.0006 kg v 1.2
0.0006 x 210000 v 2.1 x 2 | If conversion is omitted or incorrect max 2 marks
=126 (J) v can be awarded.
(c) Any two from: 2 1.1

particles can no longer freely move v/
particles move more slowly v/

particles lose energy v’

(stronger) bonds between particles v
particles are in fixed positions / lattice v/

10

PMT
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Question

Answer

Marks

AO
element

Guidance

6

(a)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer =8.5 award 2 marks

0.85 x 10v'
=8.5(N) v

21

(b)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 8600 (Pa) award 3 marks

24 +0.0028 v
= 8571.4 (Pa) v
= 8600 (Pa) v/

2.1x2

1.2

(c)

Any two from:

(greater pressure leads to) greater (net) force on/from
particles v’

more (frequent) collisions v/

particles collide with one another / the walls of the
container v’

particles travel shorter distance (between collisions) v’
particles are closer together (hence smaller volume) v/

11

ALLOW temperature of air increases v/
collisions are more energetic/ exert larger forces v/

(d)

put the syringe in a water bath v/

3.3b

Second box ticked

11

PMT
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71 (a) Any two from: 2 2.1
chemical store (of petrol) decreases v’
gravitational store of brick increases v’
kinetic energy store of conveyor or bricks increases v’
thermal store of surroundings / generator / electric motor /
other named component increases v’
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 245 award 3 marks
35x7.0vV 21x2
245 v
Jv 1.2
(c)| (i) | rate of energy transfer/ rate of doing work v/ 1 1.1 ALLOW energy (transfer) divided by time or work
done divided by time.
(i) | lift bricks faster / lift more bricks in the same amount of 1 1.1
time / lift heavier bricks at the same rate v’

12

PMT
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Answer

Marks

AO
element

Guidance

8

(a)

(i)

weight or gravitational forcev’
downwards v’

OR

reaction force v’
upwards v’

OR

air resistance / drag v’
to the left / against the motion v/

1.1

(ii)

Any one from:
there is a resultant/net force v/
there is a force acting against the motion v/

friction / air resistance / drag (acts against the motion) v

1.1

(b)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer =0.25 (m/s) award 3 marks

15cm=0.15m v
0.15+0.60 vV
=0.25(m/s) v

1.2
2.1x2

If conversion is omitted or incorrect max 2 marks
can be awarded.

(c)

Any two from:

vary initial speed of block or repeat with different speeds
v

measure the distance it travels past the light gate v/
using a metre ruler / tape measure v’

3.3a

13

PMT
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Marks

AO
element

Guidance

9

(a)

(uranium) will run out OR is not replenished) / AW v/

1

1.1

(b)

Any two from:

neutron v’

splits (uranium) nucleus v

making more than one (smaller) nuclei v/
more neutrons released v’

setting off a chain reaction v/

mass is converted to energy v’

ionising radiation emitted v*
nuclei/neutrons have kinetic energy v/

2

1.1

(c)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer =40 (%) award 3 marks

1600 + 4000 v
=047
= 40 (%) v

2.1x2

1.2

14

PMT
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AO
element

Guidance

10 | (a)

number within range 40 - 50 (m) v

1

1.1

(b)

Any one from:

less likely to collide / crash v

collisions occur at a lower speed v

less (kinetic) energy / momentum in collision v/

AND
stopping distance reduced from 23 mto 12 m / stopping
distance is (roughly) halved / significantly reduced v

2

3.2b

(c)

Any one from:

they are about the same for low speeds /20 mph v/
statement is correct for high speeds / any speed over 40
mph v

AND

thinking distance and braking distance values quoted
from chart for one speed v

3.1b

(d)

drugs/ alcohol/ tiredness / distractions v’
increase reaction time / thinking time / thinking distance v

OR

wet road / icy road / worn tyres / worn brakes v
increase braking distance / decrease braking force /
reduce friction v/

1.1

15

PMT
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11 | (a) repeat experiment (in the same place) without the nuts / 1 3.3b ALLOW measure background radiation count (and
use a control v/ subtract from reading).
(b) put a sheet of paper (between the nuts and the detector) 2 1.1 ALLOW increase the distance of air (to a few cm)
v between the nuts and the detector.
radiation will be blocked / reduced v
(©) electric current s flow of charge v 2 2.1
alpha particles are charged / (positive) ions v/
(d) Any one from: 1 2.1

they can assess the risk / only a small riskv’

they only eat a small quantity of nuts (so risk is small) v’
they can decide to take the risk or not eat nuts v

nuts are a good source of protein / nuts are a healthy
snack v’

16

PMT
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Marks

AO
element

Guidance

12

(a)

Any three from:

Sundip holds ruler vertically v/

zero mark at bottom v’

Alex holds fingers at bottom of ruler v/

Sundip drops ruler v/

Alex catches ruler v/

read off value and use table to convert to reaction time v/

3

1.2

(b)

very few humans have reaction time shorter than 0.15s/
reaction time (probably) won’t be this short/ (probably)
won't catch ruler this fast v/

21

(c)

Any one from:

many people will have longer/slower reaction times (than
0.24s) v

a few people many have shorter reaction times (than 0.15
s) v

Any one from:

use a longer ruler /50 cm ruler / metre ruler (and extend
the table) v/

calculate reaction times for smaller/larger readings (than
12cm) v

3.2bx1

3.3bx1

ALLOW answers explaining that people with visual

impairment or physical disability of hands/arms

would not be able to measure reaction time in this
way.

17

PMT
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Marks

AO
element

Guidance

13

(a)

negative correlation / as wind output increases, gas
output decreases/ AW v/

wind speed varies v’

need to burn more gas when wind speed is low/ gas is
used to balance the load / gas power stations switched
on when it is not windy / AW v/

3

3.1a

3.2ax2

(b)

(i)

Any one from:

(burning gas emits) carbon dioxide v/

(burning gas causes) climate change / greenhouse effect
/ global warming v

d\/rilling for gas may damage ecosystems/ habitats / AW

1.1

ALLOW greenhouse gases (released)

(ii)

on some days wind turbines generate very little energy/
even with more wind turbines they will not always supply
enough energy v’

AND anyone from:

will always need gas/ fuel power stations as backup v
could use biomass / hydroelectric / nuclear / coal /
storage as backup instead of gas v’

another energy resource will be needed v

3.1b

18

PMT
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Question Answer Marks Guidance
element
14 | (a) electrons v’ 2 1.1
change distance from nucleus/ lose energy / emit
photons v/
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer =0.0326(4417845) (m) award 3 marks
recall / rearrange wavelength = speed + frequency v 1.2 ALLOW v = fA
3x108+9.19x10°v 21x2
=0.0326(4417845) (m) v ALLOW answers that make a suitable rounding,
e.g. 0.033 0or 0.03
(c) Any one from: 1 1.1
faster response of emergency services / more efficient IGNORE to find your way
delivery of parcels/ other sensible suggestions/ easier to
find addresses / easier to locate services / easier to
locate people from their phone signals / v/

19
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10. Annotations

Annotation Meaning
DO NOT ALLOW Answers which are not worthy of credit
IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit

Underlined words must be present in answer to score a mark

ECF Error carried forward
AW Alternative wording
ORA Or reverse argument
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11. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:

o the specification, especially the assessment objectives

o the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:

Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9—1) in Physics B:

Assessment Objective

AO1 | Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.

AO2 | Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

A02.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 | Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.

AO03.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO3.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO03.3b | Analyse information and ideas to improve experimental procedures.
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. AO .
Question Answer Marks Guidance
element
1] (a) Not to hang too much weight so not to break spring / careful with 1 3.3a ALLOW any sensible
dropping masses v’ suggestion for safety
precaution
(b) 6.0 (cm) circled v 1 3.1a
(c) Marks correctly plotted v'v/ 3 2x22 If outlier plotted give 2 marks
Correct best fit line v/ 1.2 only.
9.0
8.0 /L ALLOW ECF from (b)
7.0 /
6.0
5.0
Extension (cm) 40
3.0 /
2.0
1.0 /
0.0 0/
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Force (N)
(d) FIRST CHECK THE ANSWER ON ANSWER LINE 4 ALLOW any other pair of
If answer = 62.5 (N/m) award 4 marks numbers from table / graph that
gives same answer
Re-arrange equation to give spring constant = force + extension v/ 1.2
Use the table to find extension at 4N = 6.4 cm v/ 21
Convert cm into m = 0.064m v/ 1.2
4N +0.064 m =62.5 (N/m) v 21

PMT
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Question Answer Marks | AO element Guidance
2| (a) Its power rating v/ 2 21
How long it is used v/
(b) | (i) | Bulb B produces 10 J by heating for every 100 J of energy 2 3.1a
transferred by the electric current v/
Both bulbs transfer more energy by lighting than heating v/
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE. 3 correct substitution gains first 2
If answer = 85(%) award 3 marks marks (if equation is missing)
Recall: efficiency = useful energy transferred + total energy 1.1
transferred v/
170J/200J=0.85Vv 21
= 85(%) v 21
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Question Answer Marks | AO element Guidance
3| (@ | () BV 1 1.1
(i) | AV 1 1.1
(b) | (i) |14V 1 2.2
(ii) | Student A’s data is more repeatable / shows less scatter v/ 2 3.1b ORA
DO NOT ALLOW fless range’;
Data is more accurate / precise as lighter paper clips used v/ 3.2b ALLOW ‘repeats show less

range’.
ORA

PMT
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Question Answer Marks | AO element Guidance
4| (a)| (i) | Soundv 1 1.1
(ii) | X-rays v 1 1.1

10
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Question Answer Marks | AO element Guidance
5| (a) Distance from Ato C v/ 2 1.1 Unqualified ‘distance’ and ‘time’ =
Time taken for sound to reach C (between flash and sound being 1 mark only
picked up) v
(b) Light travels faster than sound 1 1.1 ALLOW reverse argument
(c) | (i) 2 1.1 1 correct 1 mark
Gas
2/3 correct 2 marks
Liquid
Solid
2 1.2 Must be comparative e.g. less

(ii)

In water (liquids) the particles are closer together.....

....makes it easier for vibrations to be transmitted v

separation

Must be comparative e.g. more
easily

11
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Question Answer Marks | AO element Guidance
6| (a)| (i) | Nucleus v 4 11 DO NOT ALLOW PROTON or
NEUTRONS written twice
Protons/neutrons v/
Neutrons/protons v/
Positive v/
(b) Different (nuclear) mass / Different number of neutrons v/ 1 1.1 ALLOW ‘different mass number’
(c) FIRST CHECK THE ANSWER ON ANSWER LINE. 2 2.2

If answer = 3000 award 2 marks

600 000 x (5 + 1000) v
= 3000 v

12
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Question

Answer

Marks

AO
element

Guidance

7| (a)

A renewable energy resource will not run out / is not finite v/

1.1

ORA
DO NOT ALLOW ‘can be used
again’

(b)

2.7 (kW) v

3.1a

ALLOW answers between 2.6 and
2.8

(c)

(i)

230v Vv

50 Hz v

1.1

Mark voltage and frequency
responses independently

(ii)

Transformer v/

1.1

IGNORE references to step up /
down

(d)

(Choice clearly stated.)

Comparative comments made regarding:
Efficiency v/

Cost v

Environmental v/

Consistent with the choice made.

3.1b

Answers must only be based on
the information in the table

Answers where no clear choice is
made but the candidate has made
a valid comparative comment can
score a maximum of 1 mark

The environmental mark can be
awarded if the candidate has
either acknowledged concerns
regarding the environmental
problem or suggested a means for
mitigating the environmental
problem e.g. careful management
of nuclear waste etc.

ALLOW gas has 38% efficiency to
imply most efficient

ALLOW nuclear costs 2t0 2.5 p
per kWh to imply cheapest

(e)

Wind / water / wave / hydroelectric / tidal / solar / geothermal v

1.1

DO NOT ALLOW nuclear or
biomass. ALLOW gas turbine

13
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. AO .
Question Answer Marks Guidance
element
8 | (@) | (i) | Correct symbols for battery/single cell and switch. v/ 1 1.2 At least one of them must be
correctly labelled
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE. 3 Correct substitution gains first 2
If answer = 15 (C) award 3 marks marks (if equation is missing)
Recall: Charge = current x time; v/ 1.1
= 0.5 mins = 30 secs v 21
=05 x30=15(C) v 2.1
(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE. 3 Correct substitution gains first 2
If answer = 2.4 (Q) award 3 marks marks (if equation is missing)
Recall: Resistance = voltage + current v/ 1.1
=1.20+0.50 v 21
=24 (Q) v 2.1

14
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..... the block will continue
to move at a steady speed

The pulling force < the
friction force....

..... the block will speed up

The pulling force > the
friction force.......

..... the block will slow
down

The pulling force = the

friction force.......

..... the block will stand still

... the block will move to
the left

June 20XX
. AO .
Question Answer Marks Guidance
element
9| (a) | (i) | Downward arrow drawn and labelled; v/ 2 1.2 ‘Length’ judged by eye
A Reaction ‘Start point’ for arrows can be
3 = anywhere near central area of the
| block (otherwise 1 mark max)
l Weight / gravity
Upward arrow of same length drawn and labelled v
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE. 3 21
If answer = 1.2 (J) award 3 marks
Convert cm into m 30 cm = 0.30 mv’
Work done =4 N x0.30m v
=1.2J Vv
(iii) 3 1.1 1 mark per correct line drawn

15
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Question Answer Marks AO element Guidance
10 ((a) FIRST CHECK ANSWER ON ANSWER LINE. If 2 3.2b
answer = A and C award 2 marks
Aand C Vv 21
Calculations applying equation: v/
work done = force x distance shown
A=20J
B=30J
C=20J
D=14J
(b) Q wastes 40 J and R wastes 80 J v/ 2 3.1b ALLOW R is 1% more efficient (1)
Q is 95% efficient and R is 96% efficient v/ 21
(c) FIRST CHECK ANSWER ON ANSWER LINE. If 3
answer = 4 W award 3 marks
Use of: power = energy / time:
Input power = 2000/20 = 100 W v/ 21
Output power = 1920/20 = 96 W v/ 21
Difference: 100 — 96 = 4W v/ 1.2

16

PMT



OCR B GCSE - Paper 1 J259 1 - Specimen None - Mark Scheme - Question Paper PMT thealevelphysicstutor.com

PMT
J259/01 Mark Scheme June 20XX
. AO .
Question Answer Marks Guidance
element
11| (@) | (i) | Density = mass + volume v/ 1 1.1
(ii) | FIRST CHECK ANSWER ON ANSWER LINE. 2 2.1

If answer = 1.3 (kg / m®) award 2 marks.
39+3.0V

=1.3(kg/ m’)v

(b) She is correct: 2 (No mark for just stating Georgina
Density of solid > density of liquid = solid sinks v/ 1.1 is correct)
3.2b ALLOW Rubber greater density
than both liquids so does not float
ORA

ALLOW wood density 0.85 floats
in maple syrup > density of 1.37
but sinks in baby oil < density of
0.80.

Quotes data from the table in support of claim v/

(©) Dv 1 11

17
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. AO .
Question Answer Marks Guidance
element
12 | (a) 2 2.2 4 correct = 2 marks
True | False 2 or 3 correct = 1 mark
It is a vector quantity v 1 or O correct = 0 marks
The force acts in the same direction as the ball..... v
The force equals 1000 N v
The force depends upon the weight of the ball v
(b) FIRST CHECK THE ANSWER ON ANSWER LINE. 3 Correct substitution gains first 2
If answer = 78.03 (J) award 3 marks marks (if equation is missing)
Recall: Kinetic Energy: 0.5 x mass x velocity? v 11 ALLOW 78 (J) for 3 marks
=0.5x0.06 x 51° v 21
=78.03(J) v 21
(c) FIRST CHECK THE ANSWER ON ANSWER LINE. 3 Correct substitution gains first 2
If answer = 0.6 (N) award 3 marks marks (if equation is missing)
Recall: Weight (N) = mass (kg) x gravitational field strength (N / kg) 11
v
=0.06 kgx 10N/ kg v 21
=0.6 (N) v 21

18
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. AO .
Question Answer Marks Guidance
element
13| (@) | (i) |IBY 1 3.2a
(ii) |[CV 1 3.2a
(b) FIRST CHECK THE ANSWER ON ANSWER LINE. 1.1
If answer = 1.88 (m/s) award 3 marks 2.1
21
Convertscmintom=150cm=1.5m v 3
1.5m+08sVv
=1.88 (m/s) v
(c) The speed of an object does not give indication of a direction. v/ 3 1.1
The velocity of an object at a given moment is its speed, together
with an indication of its direction. v/
Velocity is a vector and speed is a scalar v/

19
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).

Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AQ3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AQO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO3.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AQO3.3b | Analyse information and ideas to improve experimental procedures.
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. AO .
Question Answer Marks Guidance
element
1 | (@) | (i) | 0.2 (seconds) v 1 2.2 +0.01s
(ii) | 0.57 (seconds) v’ 1 2.2 +0.01s
(i) | 0.37 (seconds) v 1 21 ECF values from ai and aii
(b) Recall: v=s/t v/ 1.2 ALLOW in words
Realises that you have to double the distance / half the 2 21
time v’
(c) His value of time was inaccurate v’ 3.1b ALLOW other valid suggestion
Did not have accurate clock/computer v/ 2 3.2b
ALLOW ‘did not have the technology’

PMT
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. AO .
Question Answer Marks Guidance
element
2 | (a) Refraction v/ 3 1.1 x3
Speed v’
Absorption v
(b) | (i) | FIRST CHECK THE ANSWER ON THE ANSWER 2 2.1 x2
LINE.
If answer = 0.3(0) (m/s) award 2 marks
=2.5(Hz) x 0.12 (m) v
=0.3(0) (m/s) v
(ii) | Any two from: 2 3.1ax2

Shows the waves slowing down / changing speed. v’

Shows the wavelength becoming smaller (entering glass
or shallow water ORA). v/

Shows the change in direction v’
(Which) shows refraction v/

Shows that light is a wave (because it does the same
thing). v/

ALLOW AW for changing direction

PMT
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. AO .
Question Answer Marks Guidance
element
3 | (a) Alternating means changing/swapping direction/AW v/ 2 1.1 x2 | ALLOW annotated diagram
Direct means constant/always the same way/AW v
(b) | (i) | FIRST CHECK THE ANSWER IN THE ANSWER BOX. 3
If answer = 300000 (A) award 3 marks
output current = input p.d. x input current / output p.d. v 1.2 Give full credit for use of inverse proportion, e.g.
‘voltage gets 1000 x smaller, so current gets

Output current = 230000 x 300/230 (A) v 2.2x2 | 100 x bigger
= 300000 (A) v
OR
230000 x 300 (A) =230 x output current (A) v’ 1.2
69 000 000 = 230 x output current
output current = 69 000 000/ 230 (A) v 2.2
Output current = 300000 (A) v 2.2

(ii) | Recall: Power = p.d. x current v/ 3 1.2
= 23000 (V) x 3000 (A) = 69 000000 (W) v 2.1 x2

NOT 230 000 (V) x 300 (A)

=69 (MW) (so > 60 MW) v

(iii) | FIRST CHECK THE ANSWER ON THE ANSWER 2 2.2x2 | ECF 3bii

LINE.
If answer = 6900 award 2 marks

Number = total output power/10 (kW) v/

= 69000000 (W)/ 10000(W) = 6900 v’

PMT
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. AO .
Question Answer Marks Guidance
element
(c) Energy is dissipated as current heats the power cables v 2 1.1 ALLOW ‘energy loss’ in place of energy
dissipated
Any one from: ALLOW ‘power’ in place of ‘energy’
Current is smaller in the power cables v’ 3.1a

Smaller current means less heat/smaller energy
dissipated v

ALLOW example: e.g. for 230 000 V instead of
23 000 V current = 300 A instead of 3 000 A

PMT
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. AO .
Question Answer Marks Guidance
element
4 | (a) | (i) | FIRST CHECK THE ANSWER ON THE ANSWER 2 2.2 x2
LINE.
If answer = 40 award 2 marks
Number = 1400 (MW)/35(MW) v/
=40V
(ii) | Any two from: 2 2.1x2 | ALLOW 1 max for idea that there is not always
enough sunlight
Does not work at night v/
Days are shorter in winter v/
Less power generated in cloud/rain v
Early morning/late evening the Sun is very low v/ ALLOW Sunlight not always directly on them
Panels get dirty / rays blocked by objects (e.g. trees) v/
(b) Please refer to the marking instructions on page 5 of this 6 1.1 x2 | AO1.1 Demonstrates knowledge and
* mark scheme for guidance on how to mark this question. 3.2b x4 | understanding of renewable vs. non-
renewable energy resources
Level 3 (5—6 marks) For example:
Describes some advantages and disadvantages of e Gas is non — renewable so will run out
BOTH solar farms and gas-burning power stations, e Solar is renewable
showing an understanding of non-renewable and e Arenewable energy resource will not run out
renewable energy resources.
There is a well-developed line of reasoning which is clear
and logically structured. The information presented is
relevant and substantiated.

10

PMT



OCR B GCSE - Paper 2 J259 2 - June 2018 - Mark Scheme - Question Paper PMT

J259/02

Mark Scheme

thealevelphysicstutor.com

June 2018

Question

Answer

Marks

AO
element

Guidance

Level 2 (3—4 marks)

Describes some advantages of BOTH solar farms and
gas-burning power stations, showing an understanding
of non-renewable and renewable energy resources.
OR

Describes some disadvantages of BOTH solar farms
and gas-burning power stations, showing an
understanding of non-renewable and renewable energy
resources.

OR

Describes some advantages and disadvantages of
BOTH solar farms and gas-burning power stations.

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

Describes some advantages and disadvantages of gas-
burning power stations ONLY.

OR

Describes some advantages and disadvantages of solar
farms ONLY.

OR

Describes some advantages or disadvantages of BOTH
solar farms and gas-burning power stations.

OR

Shows an understanding of non-renewable and
renewable energy resources.

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 or no response worthy of credit.

AO3.2b Draws a conclusion describing

advantages and disadvantages

For example:

Advantages — solar farm

e A solar farm can be used for grazing animals

e Less pollution produced when generating
electricity

e solar power stations don’t produce CO, (once
built)

Advantages — gas-burning power station

e More power produced than solar farms

¢ Gas is not reliant on weather conditions/light
levels

Disadvantage — solar farm

e maximum solar output is 40 x smaller than
gas [ECF part (a)]

Reliant on the weather conditions

Solar panel production is polluting

Looks ugly

Solar farms take up space

Disadvantage — gas-burning power station
e CO; contributes to global warming

e Gas produces CO,

e which damages the environment

11
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. AO .
Question Answer Marks Guidance
element
5| (@ | () | UhasA=234 Vv 2 2.2 x2
UhasZ2=92 v
(ii) | Alpha particles cannot penetrate a thin sheet of paper v 2 1.1 1% and 4™ boxes
The aluminium in the case is thicker and denser than 21
thin paper v
(b) | (i) | FIRST CHECK THE ANSWER ON THE ANSWER 3
LINE.
If answer = 10 (%) award 3 marks
3.1b
=1.6 (kWh)/ 16 (kWh) OR 0.1 v
1.2 x2
=0.10 x 100 (%) v
ALLOW 1 mark for 90%
=10 (%) v
(ii)
18(kWh) + 1.6(kWh) v/ 2 2.2 ALLOW 1.6 (kWh) x 10 (h) = 16 (kWh)
Which is less than 18 (h) AW
= 11.25 (hours) (which is more than 10 h) v 3.1a
(c) 25 (km/h) x 4 (h) = 100 (km) v 4 1.2 May be shown by the correct graph
Straight diagonal line from [0,0] v 2.2 x3
Stopping at [100,4] v
horizontal line from [100,4] to [100,14] v ALLOW ECF from mp3

12
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. AO .
Question Answer Marks Guidance
element
6 | (@) | (i) | FIRST CHECK THE ANSWER ON THE ANSWER 3
LINE.
If answer = 1.6 (J) award 3 marks
1.2
Ag.p.e. =mgh v
21
=0.80 (kg) x 10 (N/kg) x 0.20 (m) v’
21
=16U) v
(i) | Air resistance is very small. v/ 2 3.1a 1% and 5™ box
There is not much friction acting on the trolley. v 21
(iii) | 1.3 m v 1 2.2 3rd box
(b) | (i) | If trolley has not fallen any distance, there is no potential 1 ALLOW (At the start) trolley has not moved and so
energy to transfer to kinetic energy. v/ 1.1 KE and distance are both 0 AW
(b) | (ii) | All three points correctly plotted {+ 1 a small division} v/ 2
Best-fit smooth curve v/ 22x2 ECF own misplotting
(c) More energy, goes further /positive correlation v 2 3.1a x2
Less increase in distance at higher energies v’ ALLOW ECF their plotted graph

13
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. AO .
Question Answer Marks Guidance

element
71@] @G [DV 1 2.1
(i) | BV 1 2.1
(iii) [ D v 1 2.1
(iv)|C Vv 1 2.1
(b) FIRST CHECK THE ANSWER ON THE ANSWER 2
LINE.
If answer = 200 (kPa) award 2 marks
1.2 ALLOW e.g ‘half V means double P’
100 (kPa) x 300 (cm®) = 30000 (kPa cm?®) v/
New P x 150 (cm?) = 30000 (kPa cm®)
21
New P = 30000 (kPa cm®)/ 150 cm ® = 200 (kPa) v/
OR
1.2
100 (kPa) x 300 (cm®) = New P x 150 (cm®) v/
New P = 100 (kPa) x 300 (cm?) + 150 (cm®)
21
New P = 200 (kPa) v
(c) FIRST CHECK THE ANSWER ON THE ANSWER 3
LINE.
If answer = 150 000 (Pa) award 3 marks
1.2
Pressure = force/area v/
21
=300 (N)/0.002 (m?) v/ 2.1

= 150000 (Pa) v

14
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element
8 | (@) | (i) | As theilluminance increases, the change in resistance

becomes less and less. (3™ option) v’ 1 1.2

(a) | (ii) | FIRST CHECK THE ANSWER ON THE ANSWER
LINE.
If answer is between 14.0 & 16.0 (kQQ) award 2 marks
R (at 10 lux) = 20 (kQ) OR R (at 70 lux) = {5 + 1} (kQQ) v 2 22x2
Second R and AR = 20 (kQ) — {5 £ 1}(kQ?)

ALLOW + or — for AR his i

= 14.0 — 16.0 (kQ) v (0) or — for as this is a decrease

(b) | (i) | FIRST CHECK THE ANSWER ON THE ANSWER IGNORE significant figure errors or rounding errors
LINE.
If answer= 0.000 20(5)/2.0(5) x10 ~* (A) award 3 marks 1.2 ALLOW any form of equation for mp1 and mp 2

= v

current = V/R 3 21 Incorrect R loses mp2
=4.5 (V) /22000 (@) v 21 ECF own values but penalise for power of ten
= 0.000 20(5) / 2.0(5) x 10™* (A) v errors

(b) | (ii) | FIRST CHECK THE ANSWER ON THE ANSWER
LINE.
If answer = 2.0(5) (V) award 3 marks 1.2
Unit conversion 10 k(Q2) = 10000 (©2) v 1.2 ECF from (b))
p.d. =0.00020(5) (A) x 10000 (Q) v 2.1
=2.0(5) (V) v 3
OR

p.d. =4.5 (V) x {R/IRyta} ¥
= 4.5 (V) x 10 000 (Q) + 22 000 (Q) v
=2.0(5) (V) v

15
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(iii) | (Asilluminance increases) resistance decreases
/current increases v’ 2.2
p.d. (across 10 k Q resistor) increases. v’ 3 31ax 2

Resistance changes get smaller / less as illuminance
increases, so change in p.d. becomes smaller v/

ALLOW potential divider argument for mp2 & mp3

16
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9 | (@) Please refer to the marking instructions on page 5 of this 2.2 x 2 | Indicative scientific points may include:
mark scheme for guidance on how to mark this question. g;g : g AO2.2 Calculation of SLH
Level 3 (5—6 marks) e P=30Ax12V=36W
Correct calculation to check whether the value of SLH is e AE=Pt=36W x 150 s =5400J
greater than 2300 J/g AND specific evaluation / e AM={185.3g-184.3g}=1.0g
development. e L =AE/Am =5400 J/1.0 g = 5400 J/g
There is a well-developed line of reasoning which is clear AO03.1b Evaluation of experiment
and logically structured. The information presented is ] S
relevant and substantiated. e Heat losses constitute the (most) significant

shortcomings
Level 2 (3—4 marks) Correct calculation to check whether * Notall of heater in the water .
the value of SLH is greater than 2300 J/g OR o Thermal energy will dissipate through sides
Identifies at least one shortcoming of Sarah’s experiment and bottom of beaker
OR suggests at least one valid improvement. e Thermal energy will dissipate from the water
6 surface

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

May attempt to use data to check statement OR Makes
generic suggestion(s) to improve the procedure, e.g.
repeat readings, use a more accurate balance.

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 or no response worthy of credit.

Relatively low mass of water evaporated

AO3.3a Development of experimental

procedure
e Ensure water level is above top of heater.
e Surround beaker sides and bottom with

insulating material

Cover top of beaker to limit convection losses
(but still allow water vapour to escape)

Use higher powered heater to evaporate more
water in the same time

Make sure water is boiling before starting
measurements.

Longer time/higher current/voltage to
evaporate more water.

17
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element

9 | (b) Any three from: ALLOW atoms/molecules for particles

Force between particles in water are stronger than those 1.1

in alcohol / AW v

Bonds must be broken to change state v 1.1

(from table) L for alcohol < L for water v/ 3.2a

Alcohol is more volatile than water v
Water is denser than alcohol v

Water molecules are smaller/closer together than alcohol
molecules v’

More molecules in 1g of water than in 1g of alcohol v/

More intermolecular bonds to be broken v/

18
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).

Annotation Meaning
/ alternative and acceptable answers for the same marking point
v Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument
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Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
o the specification, especially the assessment objectives

o the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AQO3.2b | Analyse information and ideas to draw conclusions.

AO3.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AQO3.3b | Analyse information and ideas to improve experimental procedures.
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element
11 (a) electric v 1 1.1
(b) Opposite charges v 2 21 ALLOW ‘positive and negative charges’ OR
‘electrons and positive ions’
DO NOT ALLOW poles/magnetically
IGNORE ‘opposites’ on its own OR + and — on their
own
Attract (AW) v 21 ALLOW attract if e.g. positive electrons attract
negative electrons OR positive ions attract negative
ions
(c) (NO) 2 ALLOW alternative wording
Only electrons move/are transferred
OR atoms/protons don’t move/are not transferred v/ 11
The balloon picks up electrons (from the cloth)
OR the cloth loses electrons (to the balloon) 1.1

PMT



OCR B GCSE - Paper 2 J259 2 - June 2019 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/02 Mark Scheme June 2019
. AO .
Question Answer Marks Guidance
element
2 | (a) | (i) | Frequency = 50 Hz and Potential difference =230V v 1 1.1 The units must also be stated for 1 mark
ALLOW hertz and volt
(ii) | Direct: horizontal line in either + or — region v 3 1.1 ALLOW voltage that is always positive
Alternating: A sine or cosine shape curve v 1.1 ALLOW a varying voltage
that oscillates in both + and —regions v 1.1 Example:
0 oD
time T U Uf’n:e
(iii) | 2000 (J) v 1 21
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 IF NO ANSWER ON ANSWER LINE CHECK
If answer = 600 (kW h) award 3 marks TABLE
Conversion: 1500 (W) = 1.5(kW) v/ 1.2 ALLOW 2 marks if power of ten error e.g. for 1500
x 400 = 600 000 (no conversion) OR
=15x400 v 21 150 x 400 = 6000 (incorrect conversion)
=600 (kW h) v 21
(ii) | Kettle A v 2 3.2b
A has the lowest power rating/transfers the least energy in 3.2a ALLOW Kettle A has lowest power
the same time (AW) v
(c) Transformer v 1 11

PMT
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3 ()| (i) |absorbs Vv 2 21
scatters v 21 ALLOW reflects
(ii) | blue Vv 1 21
(b) (Sarah is incorrect because) 2 3.1b x 2
Any two from:
Not a straight line /gradient is not constant v/
Graph does not pass through origin v
The graph levels off / is a curve v
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 3.0 x 102 (m/s) award 3 marks
=56 x 107 x 5.4 x 10" v 21 ALLOW substitution of decimals with power of ten
error e.g. 0.000056 x 540000000000
= 3.024 x 108 or 302400000 (m/s) v ALLOW any correct rounding including 300 000 000
2.1 or 3 x 108 and any correct power of 10 e.g 30 x 107
=3.0x 108 (m/s) v 1.2 ALLOW their answer correctly written in standard
form to 2sf

PMT
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4 | (a) | (i) | Any one from: 1 1.1

Planet / Earth is smaller ORA v
Planet / Earth orbits the star/ Sun v

Planet / Earth does not produce energy (by fusion) / there
is no nuclear fusion ORA v/

Planet / Earth is cooler than the Sun ORA v

Planet / Earth is made of rock and Sun from gas v

Planet / Earth can support life ORA v/

ALLOW Planet/Earth is made of rock and Sun is

not

ALLOW Sun is made from gas and planet/Earth is

not

PMT
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element
(ii)* | Please refer to the marking instructions on page 5 of this 6 1.1 x4 | AO1.1 Knowledge and understanding of star
mark scheme for guidance on how to mark this question. 2.1 x 2 | formation and planets

Level 3 (5—6 marks)

Clear and labelled diagram of the planetary system
including star and 2 or more planets in separate orbits.
AND

Detailed description of the processes in the formation of a
star and planets.

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 and labelled diagram of the planetary system
including star and 2 or more planets in separate orbits.
AND

Partial description of the processes in the formation of a
star and planets.

OR

Detailed description of the processes in the formation of a
star and planets.

There is a line of reasoning presented with some structure.
The information presented is relevant and supported by
some evidence.

Level 1 (1-2 marks)

Clear and labelled diagram of the planetary system.

OR

An attempt to describe a process in the formation of a star
or the planets.

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

For example

e Dust/ gas cloud/nebula

e Gravitational collapse of the dust /gas
cloud/nebula

o Temperature of dust / cloud /nebula increases

e Energy produced through fusion (of nuclei)

e A stable star is formed when outward
forces/pressure equal to the inward
forces/pressure

e Dust/gas cloud join up to produce planets

e Gravity causes dust/gas/rock to orbit star or
form planets

e The planets orbit around the star

AO2.1 Application of knowledge and

understanding of planetary systems

For example

e Planets shown in circular/elliptical orbits around
the star

e Star and planet(s) labelled

PMT
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0 marks
No response or no response worthy of credit.
(b) | (i) | More distant (galaxy) moves faster ORA v/ 1 3.2b DO NOT ALLOW example of one galaxy e.g. the
tadpole galaxy is moving faster
(ii) | Cigar galaxy, Tadpole galaxy v 2 3.2a
Higher red-shift = Last entry is GN-z11 v 3.2a

10
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5| (a) (Alpha radiation) is stopped by plastic / cannot pass 1 1.1 ALLOW cannot travel /penetrate far
through plastic v ALLOW cannot travel through (materials/case)
ALLOW alarm/plastic absorbs all the radiation
(b) Place radiation measuring device / Geiger counter close to 2 3.3a
the source/fire alarm v/
No change in radiation / counts / count-rate detected (so 3.2b ALLOW no radiation detected
smoke alarm is safe) ALLOW beeps/clicks for counts
OR no increase in count rate is detected ALLOW reverse arguments e.g. increase in count
OR only background radiation detected v rate shows radiation is leaking (so alarm not safe)
ALLOW device can detect whether radiation is
passing through the case OR use it to see if any
radiation comes through the case 1 mark max
(c) Gamma radiation will pass through plastic/case /alarm 2 21
ORA v
Gamma radiation can damage/mutate cells v 1.1 ALLOW may cause cancer / Kill cells
(d) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2
If answer lies with 380 to 420 (years) award 2 marks
Evidence of horizontal line at 20000 counts per second v/ 1.2 ALLOW two horizontal lines and corresponding
vertical lines one at half the activity of the other.
Half-life = in range 380 to 420 (years) v 3.1a
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 10000 (counts per second) award 3 marks
=40000+2 or 20000 (counts per second) after first 2.1
half-life v/
=20000+2 v 21
= 10000 (counts per second) (after 2™ half-life) v/ 21

11
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(iii) | Graph starts at 30000 (counts per second) v 3 2.1
A curve of decreasing gradient v 21
Curve showing half-life to be the same v 21 ALLOW Curve passes through (400, 15 000) and

(800, 7 500) £ 2 small squares.
ALLOW ECF from d(i) if 400 years not used

12
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6 | (a) (stationary) SectionC v 3 21
(constant speed) SectionB v 21
(accelerating) Section A v 21
(b) | (i) | SectionY Vv 2 3.1a
Velocity increases (as time increases) 3.1a ALLOW the gradient is positive
OR It is accelerating v/ IGNORE gradient is increasing/steeper
IGNORE the line is going up
(ii) | SectionX v 2 3.1a
Velocity decreases (as time increases) 3.1a ALLOW the gradient is negative
OR ltis decelerating v IGNORE gradient is decreasing
IGNORE the line is going down
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 5.6 m / s> or m s or metres per seconds
squared award 3 marks for the calculation
=[36.5-85]+50=28+5 Vv 21
=56 Vv 21
=5.6 m/s?or5.6ms? or 5.6 metres per seconds 1.2
squared v’
(d) | (i) |500t0o7500kg Vv 1 2.1

13
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(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE

If answer = (d)(i) x (c) (N) award 3 marks for the

calculation 3

Recall and apply: force = mass x acceleration v’ 1.2

(force =) (d)(i) x (¢) v 21 ALLOW ECF from (c) and (d)(i)
21

= value of (d)(i) x (c) stated v

14
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7 | (@) | (i) | Ring around the last/right I-V characteristic (curve with 1 1.1
decreasing gradient) v
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 ALLOW 2 marks for power of ten error e.g. 500 x
If answer = 30 (C) award 3 marks 60 = 30000 (no conversion) OR 5 x 60 = 300
(incorrect conversion)
Conversion: 500 m A=0.5(00)A Vv 1.2
=0.5x 60 v 21
=30(C) v 21
(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 ALLOW ECF from (a)(ii), 3 marks for 1200 if (2.4 x
If answer = 1.2 (W) award 3 marks 500 )(no conversion) OR e.g. for 12 if (2.4 x 5)
Recall and apply: power = potential difference x current v/ 1.2 (incorrect conversion) is used in (a)(ii)
—04%0 v ALLOW 2 marks for 1200 if (2.4 x 500 )(no
=24x05 21 conversion) OR e.g. for 12 if (2.4 x 5) (incorrect
“12(W) v . conversion) is used
(b) The ammeter reading increases v 2 21 DO NOT ALLOW the ammeter will (start to) show a
reading
The (total) resistance (of the circuit) decreases / both 2.2
lamps have (same) current v DO NOT ALLOW the circuit is complete
(c) | (i) | Diode v 1 1.1
(ii) | Correct symbol for diode v 1 1.1 ALLOW ECF correct symbol for lamp, LDR or
thermistor to match response to (c)(i)
ALLOW missing circle in diode
ALLOW light emitting diode
Example:

15
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element
8 | (@) | (i) | Anticlockwise arrow v 1 21 ALLOW word anticlockwise
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2

If answer = 12 (per minute) award 2 marks
40/20=2 v 2.2
6 x 2 =12 (per minute) v 2.2

(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 6.4 (N m) award 3 marks for the calculation
Recall and apply: moment of a force = force x distance v 1.2
(moment =) 32 x0.20 v 21x2

(moment=)6.4(Nm) Vv

16
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9* Please refer to the marking instructions on page 5 of this 1.1 AO3.1a Interpreting information from the graph

mark scheme for guidance on how to mark this question. 6 2.1x2 | For example:

Level 3 (5-6 marks) 31ax2 |e S.traight-lineT graphs

3.1b e Linear relationship between mass and volume

Correct density of both liquids determined

AND

Qualitative comparison of graphs of which at least one
idea is interpretation and one is evaluation

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)

A valid attempt made to determine density of both liquids
AND

Some comparison of graphs at least one idea of which
must be an interpretation or an evaluation

There is a line of reasoning presented with some structure.
The information presented is relevant and supported by
some evidence.

Level 1 (1-2 marks)

A valid attempt made to determine density of one liquid
OR

Limited comparisons of graphs and densities

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 or no response worthy of credit.

e Graph does not go through origin because of
the mass of the beaker

e Gradient of line for E is greater

e Gradient is density

e Intercept is mass of beaker

AO3.1b Evaluation of information from the
graph

For example:

e Mass of cylinder = 60 g (allow + 5 g)

e Density of E is greater than that of F

AO1.1 — Demonstration of ideas about density

For example:

e Correct use of density equation for any point
taken from the graph

AO2.1 Apply knowledge and understanding of
scientific ideas

e Line(s) extended to determine y-intercept

e Density of E is about 1.4 (g/cm?) or 1400kg/m?
e Density of F is about 1.0 (g/cm?®) or 1000kg/m?

17
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10 | (a) More sheets means less light / intensity (for LDR) ORA v/ 2 3.2a
Resistance of LDR increases with less light / intensity 3.2b ALLOW more light (intensity) less resistance
ORA Vv ALLOW more resistance with more sheets 1 mark
max
(b) Ammeter connected in series v 2 1.2 Candidates must have correct symbols for each
device and complete circuit
Voltmeter connected across the cell / LDR v 1.2 IGNORE other extra symbols / minor gaps
DO NOT ALLOW continuous line through ammeter
or voltmeter
IGNORE continuous line through second meter in a
correct circuit
(¢) | (i) | Any one from: 1 3.3a
Use the same light source v
Keep the distance between the LDR and light source the
same v
Keep the same background light v/ ALLOW any suggestions that keep the ambient
light the same
(ii) | Any one from: 1 3.3b

Work in a darkroom v

Keep the same background light v/

Put a box around the LDR (and light source) v/
Use the same light source v

Keep the distance between the LDR and light source the
same v/

ALLOW any suggestions that keep the ambient
light the same

18
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Rubric Error Responses — Optional Questions

Where candidates have a choice of question across a whole paper or a whole section and have provided more answers than required, then
all responses are marked and the highest mark allowable within the rubric is given. Enter a mark for each question answered into RM assessor,
which will select the highest mark from those awarded. (The underlying assumption is that the candidate has penalised themselves by
attempting more questions than necessary in the time allowed.)

Multiple Choice Question Responses

When a multiple choice question has only a single, correct response and a candidate provides two responses (even if one of these responses
is correct), then no mark should be awarded (as it is not possible to determine which was the first response selected by the candidate).
When a question requires candidates to select more than one option/multiple options, then local marking arrangements need to ensure
consistency of approach.

Contradictory Responses
When a candidate provides contradictory responses, then no mark should be awarded, even if one of the answers is correct.

Short Answer Questions (requiring only a list by way of a response, usually worth only one mark per response)

Where candidates are required to provide a set number of short answer responses then only the set number of responses should be marked.
The response space should be marked from left to right on each line and then line by line until the required number of responses have been
considered. The remaining responses should not then be marked. Examiners will have to apply judgement as to whether a ‘second response’
on a line is a development of the ‘first response’, rather than a separate, discrete response. (The underlying assumption is that the candidate
is attempting to hedge their bets and therefore getting undue benefit rather than engaging with the question and giving the most
relevant/correct responses.)

Short Answer Questions (requiring a more developed response, worth two or more marks)

If the candidates are required to provide a description of, say, three items or factors and four items or factors are provided, then mark on a
similar basis — that is downwards (as it is unlikely in this situation that a candidate will provide more than one response in each section of the
response space.)

Longer Answer Questions (requiring a developed response)

Where candidates have provided two (or more) responses to a medium or high tariff question which only required a single (developed)
response and not crossed out the first response, then only the first response should be marked. Examiners will need to apply professional
judgement as to whether the second (or a subsequent) response is a ‘new start’ or simply a poorly expressed continuation of the first response.
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6.  Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the
candidate has continued an answer there then add a tick to confirm that the work has been seen.

7.  Award No Response (NR) if:
« there is nothing written in the answer space.

Award Zero ‘0’ if:
* anything is written in the answer space and is not worthy of credit (this includes text and symbols).

Team Leaders must confirm the correct use of the NR button with their markers before live marking commences and should check this
when reviewing scripts.

8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these
comments when checking your practice responses. Do not use the comments box for any other reason.

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email.

9.  Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive
criticism of the question paper/mark scheme is also appreciated.
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10. For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics)
are missing.

In summary:
The skills and science content determines the level.

The communication statement determines the mark within a level.

Level of response questions on this paper are 6 and 12
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Annotation Meaning

& Correct response

x Incorrect response
Omission mark

Benefit of doubt given
CON Contradiction

Rounding error

Error in number of significant figures
Error carried forward
Level 1

Level 2

Level 3

NBOD Benefit of doubt not given
SEEM Noted but no credit given
[T ] Ignore
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conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
4 Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant

ALLOW Answers that can be accepted

() Words which are not essential to gain credit

_ Underlined words must be present in answer to score a mark
ECF Error carried forward

AW Alternative wording

ORA Or reverse argument

PMT
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13. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in /Physics/ B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 Demonstrate knowledge and understanding of scientific ideas.

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 Apply knowledge and understanding of scientific ideas.

AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 Analyse information and ideas to interpret and evaluate.

AQO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO3.3 Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO3.3b | Analyse information and ideas to improve experimental procedures.
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Alcohol — thinking distancev’

Speed — bothv’

Mobile phone — thinking distancev’

J259/02 Mark Scheme June 2022
. AO .
Question Answer Marks Guidance
element
11 (a) 23V 2 2.1
12v
(b) Wet road — braking distance v 4 1.1

ALLOW 2 lines speed — braking distance AND
speed - thinking distance OR 3 lines speed - all 3
options

10

PMT
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(And two resistors) give twice/double the resistance
(therefore same ratio) v/

J259/02 Mark Scheme June 2022
. AO .
Question Answer Marks Guidance
element
2 | (a) Ccv 1 2.1
(b) | (i) | Band DV 1 2.1
(ii) | (Two cells) give twice/double the pd v/ 2 3.1a ALLOW | = V/R is the same (for both circuits)

OR Same ratio of cells to resistors for 2 marks

ALLOW (because there are) the same amount of
cells as resistors 1 mark

PMT
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. AO .
Question Answer Marks Guidance
element
3 |(a) Solar panels generate more electricity when its sunny v 2 1.1
Solar panels use a renewable source of energy to
generate electricity v’
(b) | (i) |200-32=168 (J) vV 1 2.2
(i) 1 2.2 ALLOW correct numerical values OR correct word
labels OR a mixture of word labels and numerical
values for output energies.
ALLOW 200(J) 32 (J) 168 (J)
ALLOW ‘Energy Transfer to surroundings’ for
‘Thermal Energy’
ALLOW ECF from b(i) for 168 (J)
v
(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21 ALLOW ECF for Useful energy and Total energy
If answer = 0.16 award 2 marks from b(ii)
efficiency = 32 + 200v
=0.16 v ALLOW 16 % for 2 marks provided % sign given
(c) | (i) | Electromagneticv’ 1 1.1
(ii) | Infrared v 1 1.1

12

PMT
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. AO .
Question Answer Marks Guidance
element
4 | (a) X= Ammeterv’ 2 1.2
Y= Voltmeter v/
(b) To change the potential difference and the current. v 1 1.2
(c) | (i) | Two remaining points plotted within 0.5 squarev’ 2 2.2
Best straight line drawn through candidate’s pointsv’ Must include (0,0)
ALLOW if no candidate points
(ii) | Expected reading 0.35A v 1 2.2 ALLOW reading from their line within 0.5 square
(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 ALLOW ecf for use of any point on their line
If answer = 20 (ohm) award 3 marks ALLOW use of 7V and their value for current from
Selecting suitable pair of readings from graph/tablev’ 22 (c) (ii)
Resistance =10 + 0.5 v/ 2.1x2
=20 (ohm) v’
(d) 2 3.3a ALLOW suggested lengths e.g. 10cm 20cm
Measure/use different lengths of wire v/ ALLOW increase length of wire
ALLOW use longer wire(s)
(and) measure the current and potential difference (to
calculate the resistance) ALLOW Use different lengths of wire AND
OR and repeat the experiment OR and calculate the
(and) use an ohmmeter/multimeter (to measure the resistance OR and measure the resistance = 2
resistance) . marks

13

PMT



OCR B GCSE - Paper 2 J259 2 - June 2022 - Mark Scheme - Question Paper PMT thealevelphysicstutor.com

PMT
J259/02 Mark Scheme June 2022
. AO .
Question Answer Marks Guidance
element
5 |(a) Statement True False 2 1.2 4 correct = 2 marks
A protractor is used to v 2 or 3 correct = 1 mark
measure angle i. 1 or 0 correct = 0 marks
The normal line needs v

to be drawn at a 45
degree angle to the
side of the prism.
The prism needs to be 4
moved to measure the
angle of refraction. .

Angle, i, is always the v
same as angle r
vV
(b) Hazard — Ray box gets hot 2 3.2a
OR
Hazard — semi-dark environment
v
3.3b
Reducing risk — Do not touch the bulb/allow time to cool
OR
Reducing risk — Make sure the environment is clear of trip
t\w/azards

14
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Question

Answer

Marks

AO
element

Guidance

(c)

Any two from:

(The angle of refraction) r is smaller than (the angle of
incidence)i ORA v

As (angle of incidence), i, increases (the angle of
refraction), r, increasesv’

(The angle of refraction) r does not increase as much
after (an angle of incidence of) i ~50° OR the difference
between i and r increases as i increases OR r is not
proportional toi v

2

3.2b

NOT r is proportional to i

ALLOW a correct description of the graph e.g. the
graph curves

(d)

Cv

(e)

Any one from:
Red light refracts less than Blue light ORA v/

Red light has a longer wavelength than blue light ORA v/

Red light travels faster OR blue light slows down more in
the prism/glass ORA

— —
. .
— -

ALLOW Red light has a different wavelength to
blue light

ALLOW Red light has a different speed in the
prism OR glass OR to blue light

15
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Level 3 (5—-6 marks)

A simple description of the method.

OR

A description of one or more of the variables or control variables
for which results will be collected correctly identified

AND

States a correct conclusion which may include the idea of
proportionality.

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)

An attempt to describe a method.

OR

A description of some variables and/or controlled variables for
which results will be collected.

AND

States a correct conclusion.

There is a line of reasoning presented with some structure. The
information presented is relevant and supported by some
evidence.

Level 1 (1-2 marks)

Attempt to describe a simple method.

OR

Description of a variable or controlled variable for which results
will be collected.

OR

States a simple conclusion.

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 or no response worthy of credit.

J259/02 Mark Scheme June 2022
Question | Answer Marks AO Guidance
element
6|* Please refer to the marking instructions on page 4 of this mark 6 3x1.2 | AO1.2 Demonstrate knowledge and
scheme for guidance on how to mark this question. 3 x 3.2b | understanding of a scientific procedure

Variables
¢ Independent — Number of turns
o Dependent — Number of pins
e Controlled — Distance electromagnet is
from pins OR current OR pd OR
Material of core OR same wire OR
number of cells
Method (possible example)
e Step 1 - start with 20 turns
e Step 2 - close switch
e Step 3 -count number of pins

picked up

o Step 4 - open switch and put pins
back in dish

o Step 5- Add 10 turns and repeat
steps 2to0 4

o Step 6 stop after 60 turns

A0O3.2b Analyse information and ideas to
draw conclusions
Conclusion
o The results show that increasing
number of turns increase number of
pins
e More pins = stronger magnetic field
(therefore) More turns — stronger
magnetic field
e More pins — greater attractive force
e The results show a doubling of number
of turns doubles the number of pins,
e therefore, shows
proportionality/linearity

16
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Question Answer Marks AO Guidance
element
7 | (a) Chemical v 2 1.1
Kinetic v/
(b) Any one from: 1 1.1

Gravitational (store) to kinetic (store) v/
(Kinetic store) to thermal (store) v/ ALLOW heat for thermal
(From kinetic store transferred by) Sound v

(From kinetic store transferred by) light/radiation v/

(From kinetic store transferred by) mechanical working v/ (i.e. friction between rocket and atmosphere)

(c) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer =15 000 000 000 (J) award 3 marks

Converting 12.5km to 12500mv 1.2
Substitution GPE = 120 000x 10 x 12500 v 21x2
GPE = 15000 000 000 (J) /1.5x10% (J)v ALLOW 15 000 000 (J) / 1.5%x107(J) for 2 marks

17
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. AO .
Question Answer Marks Guidance
element
8 | (a) The diagram shows a chain reactionv’ 3 21
Neutrons are absorbed by the U-235 nucleiv’
At each stage the number of nuclei doublesv
(b) 90 v 2 2.2
39V
(c) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.2
If answer = 29 (years) award 2 marks
using activity =50 % v line on graph at activity = 50%
ALLOW use of 25% if time + 2
29 (years) v’ ALLOW 28 - 32
(i) [8-9(%)V 1 2.2 ALLOW 6 -10 (%)
(d) [ (i) |38V 1 21
(ii) | 50v 1 2.1

18
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. AO .
Question Answer Marks Guidance
element
9 | (a) | (i) | Any one from: 1 3.2a IGNORE compare the similarities and differences
To compare the ages of the Earth and the Moon v of the rocks on the Earth and the Moon
To compare the composition/types/structure of rocks from
the Moon to the Earth v
Compare the densities of the rocks v ALLOW to identify the rocks on the Moon
To look for evidence on the Moon for:
Its composition v’
How it formed v
Water v/
Life v/
That we could live there v/
Resources we could use v
(ii) | Any two from: 2 3.2a
Fame/personal ambitionv’
Personal curiosityv’
For scientific knowledge/researchv’ e.g. understand more about the Moon OR Explore
the Moon
To collect samples for research/interest v/ e.g. Bring Moon rock to Earth
Duty to their countryv’
Money v
Thrill seeking / excitement v
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 4
If answer = 3.2 (g/cm®) AND Peridotite award 4 marks
Select equation: Density = mass + volumev’ 1.2
Density =31+9.7 Vv 21x2
= 3.2 (g/lcm3)v ALLOW Density values that round to 3.2 (g/cm?3)
Type of Rock = Peridotite v/ 3.1b ALLOW ECEF if Density wrong but in range 2.1-5.3

19
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. AO .
Question Answer Marks Guidance
element
10 | (a) Ccv 1 3.1a
(b) The clockwise moment is less than the anticlockwise 1 2.2 ALLOW moment either side of pivot should be
moment AW v/ equal / Clockwise moment # anticlockwise moment
ALLOW 200 # 180
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 4
If answer = 4.67 (N) award 4 marks
Wx45 =6x35V 21 x3
W= 210 v
45
W= 4.6666 (N)v
W= 4.67 (N) 2 decimal places v/ 1.2 ALLOW an incorrect calculated value of W given

to 2 decimal places

20
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As volume increases the pressure decreases v
As volume doubles the pressure halves/PV = constant v/
Supporting data e.g. when volume = 4cm? pressure =

8.4N/cm? and when volume = 8cm? pressure = 4.2N/cm?
OR PV = 33.6(Ncm) for at least two pairs of values
v

J259/02 Mark Scheme June 2022
. AO .
Question Answer Marks Guidance
element
11 | (a) (Changing temperature) changes (kinetic) energy/speed 2 11 IGNORE particles vibrate more/less
of particles/internal energyv’ ALLOW increase/decrease for change
(Hence) a change in the number of collisions with (the 21 IGNORE reference to rates of reaction
area of) pistonv’
(b) Arrow drawn perpendicular to piston surface pointing 1 21 ALLOW a correct arrow drawn near or in the
leftv’ piston
(c) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 16.8 (N) award 3 marks
Select: Pressure = Force + Area OR Force = 4.2(N) at 1.2
V=8.0(cm?®)v
Force =4.2x4 v 21x2
Force = 16.8 (N) v
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 34 (Ncm) award 3 marks
Constant=4.0x84 v 2.1 x2 | ALLOW any pair of volumes from table
=33.6 Vv
= 34 (to 2sf) v 1.2 ALLOW an incorrect calculated value to 2sf
(iii) | Any three from: 3 3.2b

ALLOW Volume is inversely proportional to
pressure 2 marks

21
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Level 3 (5—6 marks)

An evaluation of the choice of radioisotopes to use as a
tracer

AND

Description of a risk and a benefit of radioisotopes in
medicine

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)

A simple evaluation of the choice of a radioisotope to use
as a tracer

AND

Description of a risk or a benefit of using radioisotopes in
medicine

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

A simple evaluation of the choice of a radioisotope to use
as a tracer

OR

Stated a risk or a benefit of using radioisotopes in
medicine

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 or no response worthy of credit.

J259/02 Mark Scheme June 2022
. AO .
Question Answer Marks Guidance
element
12 | * Please refer to the marking instructions on page 4 of this 6 2x1.1 | AO3.2a Analyse information and ideas to make
mark scheme for guidance on how to mark this question. 2x 21 | judgements on what type of radiation each
2 x 3.2a | isotope emits

e Aand D = Gamma as only reduced by lead
e B and E = Beta as stopped by aluminium
o C = Alpha as stopped by skin

AO02.1 Apply knowledge and understanding of
the properties of radioisotopes
¢ radioisotope D best choice with reasons
e.g. requires short Half-life (B-D) so does
not remain active for long but long enough
to be used and must be able to pass out of
skin easily to be detected so ideally
Gammal/ not stopped by skin or aluminium
(AD)
e Beta would be partially absorbed so could
cause damage to tissues / might not exit to
give an image

AO1.1 Demonstrate understanding of
associated risks and benefits of radiation
o All radiation is ionising
Damages/mutates living cells
Increased exposure increases the risk
Risk greater inside body than outside
No need for exploratory surgery (non
invasive)
Increase in life expectancy potentially
e Diagnosis
e ALLOW benefits in terms of minimising the
risk

22
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Rubric Error Responses — Optional Questions

Where candidates have a choice of question across a whole paper or a whole section and have provided more answers than required, then
all responses are marked and the highest mark allowable within the rubric is given. Enter a mark for each question answered into RM assessor,
which will select the highest mark from those awarded. (The underlying assumption is that the candidate has penalised themselves by
attempting more questions than necessary in the time allowed.)

Multiple Choice Question Responses

When a multiple choice question has only a single, correct response and a candidate provides two responses (even if one of these responses
is correct), then no mark should be awarded (as it is not possible to determine which was the first response selected by the candidate).
When a question requires candidates to select more than one option/multiple options, then local marking arrangements need to ensure
consistency of approach.

Contradictory Responses
When a candidate provides contradictory responses, then no mark should be awarded, even if one of the answers is correct.

Short Answer Questions (requiring only a list by way of a response, usually worth only one mark per response)

Where candidates are required to provide a set number of short answer responses then only the set number of responses should be marked.
The response space should be marked from left to right on each line and then line by line until the required number of responses have been
considered. The remaining responses should not then be marked. Examiners will have to apply judgement as to whether a ‘second response’
on a line is a development of the ‘first response’, rather than a separate, discrete response. (The underlying assumption is that the candidate
is attempting to hedge their bets and therefore getting undue benefit rather than engaging with the question and giving the most
relevant/correct responses.)

Short Answer Questions (requiring a more developed response, worth two or more marks)

If the candidates are required to provide a description of, say, three items or factors and four items or factors are provided, then mark on a
similar basis — that is downwards (as it is unlikely in this situation that a candidate will provide more than one response in each section of the
response space.)

Longer Answer Questions (requiring a developed response)

Where candidates have provided two (or more) responses to a medium or high tariff question which only required a single (developed)
response and not crossed out the first response, then only the first response should be marked. Examiners will need to apply professional
judgement as to whether the second (or a subsequent) response is a ‘new start’ or simply a poorly expressed continuation of the first response.
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6.  Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the
candidate has continued an answer there then stamp ‘seen’ to confirm that the work has been seen.

7.  Award No Response (NR) if:
+ there is nothing written in the answer space.

Award Zero ‘0’ if:
« anything is written in the answer space and is not worthy of credit (this includes text and symbols).

Team Leaders must confirm the correct use of the NR button with their markers before live marking commences and should check this
when reviewing scripts.

8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these
comments when checking your practice responses. Do not use the comments box for any other reason.

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email.

9.  Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive
criticism of the question paper/mark scheme is also appreciated.
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10. For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics)
are missing.

In summary:
The skills and science content determines the level.

The communication statement determines the mark within a level.

Level of response questions on this paper are 5 and 13b
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Annotation Meaning

Correct response
x Incorrect response
Omission mark
Benefit of doubt given
Contradiction
Rounding error
Error in number of significant figures
ECF Error carried forward
Level 1
Level 2
Level 3
NEDD Benefit of doubt not given
CEEM Noted but no credit given
I ] Ignore
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conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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13. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AQO3.1b | Analyse information and ideas to evaluate.

A0O3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO3.3b | Analyse information and ideas to improve experimental procedures.
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. AO .
Question Answer Marks Guidance
element
1 Microwave — cooking food 3 11 3 or 4 correct = 3 marks

Ultraviolet — sun beds
X-rays — looking for broken bones
Gamma rays — sterilising surgical instruments

vvv

2 correct = 2 marks
1 correct = 1 mark

PMT
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Question Answer Marks Guidance
element
2 (a) Balance v 1 1.2 ALLOW Any unambiguous indication
(b) First check the answer on answer line 2 2.2
If answer = 8 (cm?) award 2 marks
33V
33-25=8(cm?3) v
(c) First check the answer on answer line 2 21

If answer = 2 (g/cm?®) award 2 marks

Correct substitution: density = 24/12 v
Density = 2 (g/cm3) v

11

PMT
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Question Answer Marks Guidance
element
3 2 3.2b All three rows correct = 2 marks

Bar A magnet Not a magnet Two rows correct = 1 mark

1 4 One row correct = 0 marks

2 v

3 v

vv

12

PMT
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Question Answer Marks Guidance
element
4 (a) CcC v 1 3.2a ALLOW 2.5 (g/cm?®)
(b) Good/best conductor /small(est) resistance v 1 3.1a IGNORE references to density
(c) The data can be shared, used and discussed v 1 1.1
(d) 3 marks maximum 3 2.1
(When the graph is a straight line:) ALLOW extension increases with force or
Extension increases when force increases v/ force increases with extension
OR
force and extension proportional / F = kx ALLOW relationship is linear / Hooke’s Law is
obeyed obeyed / gradient constant / gradient = spring
a4 constant
IGNORE positive correlation
(When graph curves/at a certain point/plateaus:) IGNORE force slows down / stops / decreases
Extension increases more (for the same force) / DO NOT ALLOW extension stays the same /
plastic deformation occurs / it is no longer stops increasing / slows down / decreases /is
elastic less /idea that ‘plateau’ is because material
v has broken
OR
force and extension no longer proportional / F = ALLOW relationship is now non-linear /
kx no longer obeyed / Spring stretches more Hooke’s Law no longer obeyed / Force stays
than proportionally for each specific increase in the same while extension increases
force I There is a large increase in extension for
a small increase in force. v'v/
(e) Elastically deformed: Idea that (once force removed), 2 1.1 ALLOW deformation is reversible
elastically deformed graphene can return to its
original shape AWY
Plastically deformed: Idea that (when the force is too IGNORE plastic is snapped/broken
large) plastically deformed graphene is permanently
deformed AWY

13
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Question Answer Marks AO Guidance
element
5* Please refer to the marking instructions on 6 3x1.1 | AO1.1 demonstration of knowledge of factors that affect

page 4 of this mark scheme for guidance
on how to mark this question.

Level 3 (5-6 marks)

Describes some details of the trends in
thinking distance (TD) and braking
distance (BD) as the speed increases and
describes other factors that affect TD and
BD.

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)

A limited description of the trends in TD or
BD as the speed increases or describes
other factors that affect TD or BD.

There is a line of reasoning presented with
some structure. The information presented
is relevant and supported by some
evidence.

Level 1 (1-2 marks)

An attempt to describe the trend in TD or
BD as the speed increases or describes a
factor that affects TD or BD.

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 or no response worthy of
credit.

3x3.1a

distance required for cars to come to rest
Speed affects distance a vehicle travels (s = vt):

after driver has applied the brake (braking distance, BD)
in the time it takes for driver to realise they need to stop
and apply the brakes (thinking distance, TD)

Other factors that increase BD:

more mass in vehicle (extra passengers), braking force
required larger (F =ma)

poor/wet/icy road surface = less friction between tyres
and road

badly maintained tyres or brakes = less friction between
brakes and wheels

Other factors that increase TD:

Longer reaction time, longer TD
Examples leading to longer reaction time: Alcohol /
drugs, distractions, old age, tiredness

AO3.1a — analysis and interpretation of data from table

TD increases linearly with speed or increases by 3m for
each speed increase of 10 mph.

BD increases non-linearly with speed. The increase in
BD gets greater for every 10 mph increase in speed.
TD doubles with speed. Example quoted.

BD quadruples with speed. Example quoted.

BD and TD both increase with speed. Example quoted.
BD increases more with speed than TD with example.
Stopping distance = TD + BD. Example quoted.

14
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Question

Answer

Marks

AO
element

Guidance

6 (@)

(i)

gHe/

2.2

ALLOW Any unambiguous indication

(ii)

4 v
2 v

2.2

ALLOW Any unambiguous indication

(b)

Half-life is the (average) time taken for half the
radioactive nuclei in a sample to decay. v

1.1

ALLOW radioactive
substance/material/element in a sample
ALLOW Half-life is the (average) time taken for
a (radioactive) element to reduce by half
ALLOW half-life is the (average) time for the
activity of a radioactive sample to halve.

(c)

(i)

Decay is random Vv

2.2

ALLOW (Ling’s sample is small while)
expected graph is for large sample

ALLOW Some nuclei take longer to decay than
others

ALLOW Decay is not constant / Could happen
faster or slower

DO NOT ALLOW outliers/anomalies/
inaccurate results/errors

(ii)

Any two from:
Minimise time of exposure/AW v/

Wear device that tells you when you’ve been exposed
for too long v

Store it in lead-lined box / use shielding v/

wear lead/aluminium apron/clothing / wear gloves v

not to touch it (if solid) /use tongs / maximise distance
/ wash hands v/

Do not point sources directly at people / keep samples
as small as possible v/

3.3a

ALLOW example of shielding e.g. lead screen

ALLOW breathing apparatus/mask (if airborne)
hazmat suit / radiation suit

IGNORE goggles unless qualified

IGNORE wear lead unless qualified

15
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. AO .
Question Answer Marks Guidance
element
7 (a) (kinetic) energy of products/particles/neutrons/nuclei OR 2 1.1 ALLOW (as) kinetic (energy) / (as) thermal
idea that particles move (more) v (energy) / (as) heat
IGNORE neutrons emit energy
ALLOW when new neutrons / nuclei are
released / emitted
(emission of ionising) radiation / gamma (rays) v ALLOW reference to conversion of mass to
energy
(b) Any two from: 2 1.1

More uranium nuclei divide/split v/

Number of (emitted) neutrons increases v/

More neutrons collide with nuclei / more nuclei hit by

neutrons 4
Number of fission reactions increases v/

Fission reactions continue to occur v/

ALLOW More/other neutrons emitted

IGNORE one neutron collides with another
and so on

ALLOW over and over again /this carries on
for nuclear reactions, not for collisions.

ALLOW by example with 2, 3 etc e.g.

3 absorbed by 3 nuclei, which all release 3, (1
mark)

giving 9 and so on (1 mark)

16
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. AO .
Question Answer Marks Guidance
element
8 (a) (i) | There is a source of potential difference / p.d. / 2 1.2 ALLOW (p.d./voltage from) battery/cell
voltage v IGNORE power/energy
There is a complete circuit v/ ALLOW because there is an (electric) circuit
IGNORE switch is closed
(ii) | First check the answer on answer line 2 21
If answer = 240 C award 2 marks
Charge =120x2 Vv ALLOW 2A x 2 minutes
=240(C) Vv
(b) (i) | Decreases Vv 2 2.1
Stays the same v
(ii) | (lamps dimmer because): 3 21 IGNORE power/energy is shared between
lamps
p.d. across each lamp is reduced / shared between ALLOW less voltage for each
the two lamps / power of lamps is reduced v/
Resistance of circuit increases with 2" lamp v
(therefore) current through lamps decreases v/ DO NOT ALLOW current is decreased
because split/shared between lamps
(c) (i) | Circuit diagram including two lamps in parallel and a 1 1.2 IGNORE extra symbols
source of pd v/ DO NOT ALLOW Short circuits
(ii) | Stays the same v 1 2.2

17
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. AO .
Question Answer Marks Guidance
element

9 (a) 7 Vv 1 2.2

(b) 1 v 1 2.2

(c) First check the answer on answer line. 2 2.2

If answer = 2 m/s? award 2 marks

6-0/3-0V
=2 (m/s?) v
(d) Steeper line drawn from (0,0) v 2 3.2b Must be white space visible between 2 lines at

1s.
After 1s any slope is acceptable, can be non-
linear

Max speed value over whole of 8s =7 m/s. v’ Must reach 7 m/s at some point.
ALLOW less than one small square above 7
m/s

ALLOW line that stops when it reaches 7m/s

Example: Steeper line from start plateaus at 7
m/s

18
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Question Answer Marks Guidance
element
10 (a) First check the answer on answer line 2 2.1
If answer = 250 m/s? award 2 marks
Acceleration = 25/0.1v
=250 (m/s?) v
(b) First check the answer on answer line 2 21
If answer = 150 000 N award 2 marks
Force = 1000 x150 v/
=150000 (N) v
(c) The crumple zone (must) increase the time (of impact) 3 2.1 ALLOW more time for deceleration / for force

(compared to not having a crumple zone) Vv

So that less deceleration (due to a = change in speed
/ time) v/

so less force on the driver/passengers/occupants (due
toF=ma) v

to act

ALLOW decreases deceleration / acceleration

ALLOW decreases force / force not as bad

IGNORE idea that crumple zone absorbs force
or is damaged instead of occupants

IGNORE idea that crumple zone is a protective
barrier

IGNORE slows down the car

ALLOW alternative 3 marks::

The crumple zone (must) increase the time (of
impact) (compared to not having a crumple
zone)

So that rate of change of momentum is less

19
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Answer

Marks

AO
element

Guidance

So less force on the
driver/passengers/occupants (due to F =
change in momentum / time)

20
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. AO .
Question Answer Marks Guidance
element
1 (a) Amount of energy required to raise temperature of 1 1.1 ALLOW Change in internal energy / (mass x
1kg of substance by 1°C v/ (change in) temperature)
(b) (i) | (A Transfer from) the named energy store of a 1 21 Named objects and energy stores and
named object to the named energy store of a named transfers:
object
ALLOW Stores transferred from: any power
OR station with appropriate energy store e.g. coal
— chemical, wind turbine — kinetic, nuclear —
Appropriate transfer from the named energy store of nuclear.
a named object
ALLOW Stores transferred from or to:
OR wires/circuit/block/heater/surroundings/particles
Appropriate transfer to the named energy store of a ALLOW transfer by heating/ thermal transfer
named object
v ALLOW transfer by electrical working / electric
current
ALLOW battery for power supply
DO NOT ALLOW electrical energy or electrical
energy store
(ii) | move faster / move more 1 1.1 ALLOW speed up / move quicker

OR

Vibrate (more)
v

IGNORE start to move / move around more /
move freely / collide more

21
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Question Answer Marks Guidance
element
(c) (i) | Improvements to Equipment 4 3.3b ALLOW improvements to equipment written in
Any two pairs from: answer to cii
Fully insulate block v ALLOW maximum of 3 marks for identifying
Which reduces transfer of energy to surroundings improvements, with minimum of 1 mark for an
and wires v’ explanation of one of these 3
Add drops of oil / ensure a tight fit v/ ALLOW so heat not lost/wasted
for better thermal conductivity between thermometer
and block v/
ALLOW use other suitable alternative to table
place metal block on heatproof mat /insulator v e.g. ground/ work bench
to reduce thermal energy lost to table surface by ALLOW to prevent damage to table / or it
conduction v/ would damage table
put a lid on the apparatus v’
to reduce thermal energy lost to surroundings v
Use a stopwatch v
To measure the time accurately / to the second v/ ALLOW use a data logger v
to reduce random error v/
(ii) | Any one from: 1 3.3b ALLOW improvements to method written in

Repeat experiment and take average/mean OR to
see if it was an outlier/anomaly v

Take more results v

use graphical method (plotting energy against
temperature) to calculate results v

record highest temperature it reaches 5 minutes after
switching off heater v/

take thermometer reading at eye level v/

increase the time (so smaller percentage uncertainty
in larger time and temperature measurements) v/

answer to ci

22
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Question Answer Marks Guidance
element
(d) First check the answer on answer line 5 21

If answer = 1069.20 (J/kg °C) award 5 marks

E=IVt v

E =4.62x10.80 x 300 v

=14968.80 v

C =14968.80/ (1 x 14) v

= 1069.20 (J/kg °C) v

ALLOWP =4.62x10.80/P =49.896/P =
49.9

ALLOW answers correctly rounded to 2 or
more sf

ALLOW ECEF if E is incorrect:
ALLOW 2 or more sf if correctly rounded

ALLOW 18 or 32 for ‘temperature’ instead of
14

ALLOW 5 marks for 831.6 (J/kg °C) or 467.775
(J/kg °C)
ALLOW 2 or more sf if correctly rounded

23
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Question Answer Marks Guidance
element
12 (a) Line showing refraction away from the normal on 1 1.2 Ray down by eye
leaving the prism v/
(b) Angle of refraction between 15° and 35° inclusive v’ 1 2.2
(c) Line showing less refraction than blue on entering the 2 1.2 View by eye ray of red light refracted towards

prismv’

Line showing less refraction than blue on leaving the
prismv’

the normal but above blue light

ALLOW the red light parallel to incident beam
of white light entering the prism at a different
point

IGNORE any incident rays at the same point
on the LHS of the prism

View refracted ray leaving the prism by eye
IGNORE unlabelled emerging rays from the
point where the blue light in incident on the
boundary of the right side of the prism

24
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. AO .
Question Answer Marks Guidance
element
13 (a) Increase stretch/extension of the spring v’ 3 3.3a ALLOW pull the trolley back further (to the
right)
Either
(providing) more elastic potential energy v ALLOW potential energy for elastic potential
energy
(so) providing more KE v
IGNORE ref. to reducing friction and air
OR resistance
IGNORE ref. to changing the number of coils
Providing more force/tension/force is proportional to or mass of the aeroplane
the extension/F=kx v
Force is proportional to acceleration/Force = mass x ALLOW the greater force the greater the
acceleration/F=ma v’ acceleration (for the same mass of aeroplane)
(b) (i)* | Please refer to the marking instructions on page 4 of 6 1.2 Demonstration of knowledge and

this mark scheme for guidance on how to mark this
question.

Level 3 (5-6 marks)

Description of how to safely use apparatus to get
results for force and extension

AND

Description of a graphical/tabular method to calculate
the work done/energy stored in the spring or a 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)

Description of how to safely use apparatus to get
results for force and extension

OR

understanding of how to safely get data for
F-x for the spring
e Hang spring on a clamp stand with
hook attached and with clamp to
ensure apparatus is stable
e Measure spring’s length using a ruler
o Weigh masses
e Add one mass to hook
e Measure new length of spring, making
sure spring isn’t moving
e Calculate extension by subtracting new
length minus original length
e A precaution (e.g. safe distance or
safety goggles) away from masses if
they fall or in case the spring snaps

25
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Question

Answer

Marks

AO
element

Guidance

Description of a graphical/tabular method to calculate
the work done/energy stored in the spring or attempt
at a correct calculation

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

Limited description of how to safely use apparatus to
get results for force and extension

OR

Limited description of a graphical/tabular method to
calculate the work done/energy stored in the spring or
simple attempt at a 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 or no response worthy of credit.

make sure you’re at eye level when
measuring length of spring

add a pointer to help measure length of
spring

keep the extension small

Calculation of work done

Plot graph of force against extension
draw a line of best fit

work done = total area under the graph
or by counting squares

work done =% x 20 x 0.32 = 3.2J
energy stored = work done

energy stored in a stretched spring (J)
=Y. x spring constant (N/m) x
(extension (m))?= %2 x 62.5 x (0.32)?=
3.2J

shape is a triangle, so height x base / 2
gives work done

graph is straight line so can calculate
work done in stretching the spring up
to maximum force used by student
straight line graph, so limit of
proportionality not exceeded

26
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Question Answer Marks Guidance
element
(ii) | (Jamal’s conclusion is wrong because): 2 3.2b Answer of 0.8(J) gets 2 marks
(10x0.16)2= v
0.8(J) work done in stretching spring by 0.16m (not
minimum of 1J required) v’
OR
Spring constant k = 62.5 (N/m) v/
E=%kx?=0.5x62.5x0.16% = 0.8(J) (not minimum
of 1J required) v’
(c) Any three from: 3 2.2 DO NOT ALLOW speed = distance / time

Use a single light gate (at bottom of ramp) v

(Use a ruler to) measure the length of trolley/card
(attached to top of model aeroplane) v/

Timer/datalogger records time whilst blocked v/

Speed calculated by length of trolley/card divided by
time v

OR

Method of measuring distance (between light
gates/start and finish) v/

Timer/datalogger/videol/light gates records time (start
and finish) v/

Method of calculating speed at the bottom of ramp v

marking point in isolation unless there is
reference to how distance and time is

calculated

Speed at bottom calculated by 2 x distance

divided by time

27
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5.

Work crossed out:

a.  where a candidate crosses out an answer and provides an alternative response, the crossed out response is not marked and gains no
marks

b. if a candidate crosses out an answer to a whole question and makes no second attempt, and if the inclusion of the answer does not
cause a rubric infringement, the assessor should attempt to mark the crossed out answer and award marks appropriately.

Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the
candidate has continued an answer there then add a tick to confirm that the work has been seen.

There is a NR (No Response) option. Award NR (No Response)

- if there is nothing written at all in the answer space

- OR if there is a comment which does not in any way relate to the question (e.g. ‘can’t do’, ‘don’t know’)
- OR if there is a mark (e.g. a dash, a question mark) which isn’t an attempt at the question.

Note: Award 0 marks — for an attempt that earns no credit (including copying out the question).

The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these
comments when checking your practice responses. Do not use the comments box for any other reason.

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email.

Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive
criticism of the question paper/mark scheme is also appreciated.

thealevelphysicstutor.com
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10. For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics)
are missing.

In summary:
The skills and science content determines the level.

The communication statement determines the mark within a level.

Level of response questions on this paper are 7 and 11bii
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Annotation Meaning

Correct response
x Incorrect response
Omission mark
Benefit of doubt given
Contradiction
Rounding error
Error in number of significant figures
ECF Error carried forward
Level 1
Level 2
Level 3
NEDD Benefit of doubt not given
SEEN Noted but no credit given
[T ] Ignore

PMT
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conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
v

Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
_ Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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13. Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AQO3.1b | Analyse information and ideas to evaluate.

A0O3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO3.3b | Analyse information and ideas to improve experimental procedures.
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. AO .
Question Answer Marks Guidance
element

1 (a) Steel v’ 1 1.1
(b) (i) | Itis attracted to the S-pole v 1 21
(ii) | Itis attracted to the N-pole v 1 21
(c) Any two from: 2 3.3a

Allow compass needle to swing freely away from any
other magnetic field v

Move to different places v
Needle will (always) point North v/

(because) needle will align to the Earth’s magnetic
field v

ALLOW Rotate the compass
ALLOW same direction

ALLOW (magnetic) polef/field (of Earth) will
attract it

PMT
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Question Answer Marks AO Guidance
element
2 (a) (i) | voltmeterv’ 2 2x1.2 | ALLOW Either order

ammeterv’ DO NOT ALLOW ampmeter

(ii) | To change the potential difference across X. v/ 1 1.2

(iii) | Any one from: 1 3.3b ALLOW any reasonable method of cooling e.g.
Open the switch between readings v Use a fan to cool X
Disconnect the circuit between readings v ALLOW don’t leave it switched on
Reduce voltage/current/power v/ ALLOW any reasonable method that

decreases power to X
(b) (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 2.2

If answer = 2.5 (Q) award 3 marks
Rearrange equation R =V + | OR correct substitution ALLOW use of incorrect value from graph
in unarranged equationv’
4+16V
25(Q) v

(ii) | Graph is not a straight line/AW v/ 1 3.1a ALLOW Graph is a curve

ALLOW not (directly) proportional
(iii) | Lamp 1 3.2b ALLOW bulb

10
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Question Answer Marks Guidance
element
3 (a) positive v’ 3 1.1
nucleusv’
much smaller v
(b) 2 21 IGNORE number of shells
IGNORE position of electrons
Any two from:
(Both have) same number of protons v ALLOW same atomic/proton number
(Both have) same number of electrons v/ ALLOW both have one electron in outer
shell
Number of protons = number of electrons v/
They both have an overall neutral charge v
The nuclei are positively charged in both v/
Different number of neutrons/nucleons v/ AW e.g. B has one less neutron
Different mass v ALLOW different mass number
(c) Experiments have provided new evidence. v 2 1.1
New particles have been discovered. v’

11
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. AO .
Question Answer Marks Guidance
element
4 (a) (i) |10 (m) v 1 1.1 ALLOW -10(m)
(ii) |2V 1 1.1
(iii) | 3(s) v 1 1.1
(iv) | 0.33 (Hz) v 1 21 ALLOW 0.3
ALLOW ECF from (a)(iii) with their answer
correct to 1sf.
(b) halvesv’ 1 2.1
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 15 (cm/s) award 3 marks
Select and apply: 1x1.1
wave speed = wavelength x frequency v/
2x75v 2x21
15 (cm/s) v

12
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Question Answer Marks Guidance
element

5 (a) (i) | electronv’ 1 1.1

(ii) | negativev’ 1 21

(b) attractsv’ 1 2.2 ALLOW rod moves towards it

IGNORE it becomes neutral

(c) Any two from: 2 21
Metal (foil) conducts (charges) v
Charges/electrons move from metal v
Charges/electrons move onto rodv’
(Charges/electrons move) from person/Earth v/

13
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. AO .
Question Answer Marks Guidance
element
6 (a) (i) | Constant speedv’ 1 21 ALLOW travels at 22 m/s
ALLOW (stays) the same speed
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3 21
If answer = 6 (m/s?) award 3 marks
Reads change in speed = 12 (m/s)
or change in time = 2 (s) from the graphv’
12/12 v
6 (m/s?) v
(iii) | Less acceleration between A and B ORAY 3 2x21 | ALLOW AW e.g. lower or higher
Max two marks from one pair: ALLOW calculation of acceleration between A
(because) graph is not so steep / gradient is less v'v' and B = 10/3 = 3.333 (m/s?) vV’
with comparison to a(ii) v’
(because) less change in speed for more time taken ALLOW ECF from a(ii)
vV 1x3.2a

(because) between C and D the car increases in
speed by 12m/s in 2s v

(but) between A and B a change intime of 2 s is a
smaller increase in speedv’

(because) between A and B the car increases in
speed by 10 m/s in 3s v

(but) between C and D a change in speed of 10 m/s
takes less time v

ORA

ALLOW only about 7 m/s increase

ORA

ALLOW only about 1.7 s /lessthan 2 s/ 2s

14

PMT



OCR B GCSE - Paper 2 J259 2 - June 2024 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/02 Mark Scheme June 2024
Question Answer Marks AO Guidance
element
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3 ALLOW correct answer in m/s, km/s, km/min if
If answer = 91 (km/h) award 3 marks given with correct units.
Convert 4 hours 30 minutes to 4.5 hours v’ 1x1.2 | ALLOW this mark for a correct time conversion
to minutes = 270 or seconds = 16200,
Select and apply equation 410+4.5 v/ 2x 21 | ALLOW this mark for incorrect time conversion
e.g. 410+4.3 or incorrect time unit e.g 410+270
91(.1) (km/h) v
(c) (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21 ALLOW 201 600 000 v
If answer = 56 (kWh) award 2 marks ALLOW 201 600 000 J vv
energy transferred =7 x 8 v/ ALLOW 7000 for 7
ALLOW 8x60 or 480 or 8x3600 or 28800 for 8
=56 (kWh) v
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 ECF from part (c)(i)
If answer = (£)19.04 award 2 marks
56 x 34 (= 1904 (p)) v 1x21 | ALLOW 56 x 0.34
(£)19.04v 1x1.1 | ALLOW (£)19
15

15

PMT



OCR B GCSE - Paper 2 J259 2 - June 2024 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/02 Mark Scheme June 2024
Question Answer Marks AO Guidance
7| * Please refer to the marking instructions on page 4 6 2x 3.1b | V = To improve validity of the measurements
of this mark scheme for guidance on how to mark 2x 3.3a | AO 3.3a Analyse information to develop experimental
this question. 2x 3.3b | procedures

Level 3 (5—6 marks)

Suggests a change to improve apparatus and a
change to improve validity of measurements

AND

Gives an explanation for one or both of the
improvements.

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)

Suggests one change to improve apparatus and/or
validity of measurements and gives an explanation
for the change

OR

Suggests changes to improve apparatus and/or
validity of measurements

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

Suggests one change to improve apparatus or
validity of measurements

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 or no response worthy of credit.

¢ Repeat same experiment V

¢ Reason: to check for mistakes/anomalous results /
more reliable conclusion if results the same

¢ Have someone else repeat the experiment V

¢ Reason: checks it is reproducible/ more reliable
conclusion if results the same

e Perform the experiment again using different
equipment V

¢ Reason: more reliable if the conclusion is the same

e Use smaller steps in current/voltage readings V

e Reason: to see trend/ plot graph, to obtain a greater
range in mass

e Use a larger range in current/voltage

¢ Reason: to obtain a greater range in mass

¢ Plot a graph of results V

¢ Reason: to check for mistakes/anomalous results

¢ Record total mass not number of 10g masses

e Reason: to see the variation at low masses

AO 3.3b Analyse information to improve experimental

procedures

To improve the apparatus

¢ Use more coils/turns V

e Reason: Makes a stronger magnet

e Use smaller masses / pins / iron filings

¢ Reason: increases resolution / allows for smaller
changes to be detected

16
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Question Answer Marks AO Guidance
e Use a power supply/battery allowing larger range of
current/voltage
e Reason produces greater range of results/ make
magnet stronger/can increase range in mass
e Use mass holder with less mass
e To increase range and resolution allows smaller
masses to be detected
e Use mass holder with the same mass as masses used
¢ Reason: this can act as first mass
IGNORE higher current as a reason for increased voltage -
needs reason for higher current
IGNORE change power / use fixed power supply
. AO .
Question Answer Marks Guidance
element
8 (a) (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21
If answer = 7050 (N) award 2 marks
1500 x 4.7 v
7050 (N) v
(ii) | Deceleration — decreases v’ 2 3.1a
Stopping time — increases v’
(b) (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 21
If answer =2.8 (m/s?) award 2 marks
14+5V
2.8 (m/s?) v
(i) | 2.5 (s) 1 31 If answer space blank check table

17
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. AO .
Question Answer Marks Guidance
element
9 (a) MAX 3 3 IGNORE kinetic and other stores
Any three from: 1x1.1 | ALLOW energy for store
A reference to 2x 2.1 | ALLOW kinetic store of particles for
Chemical store / Internal store / thermal store v internal/thermal energy
ALLOW thermal store for internal energy store
OR ALLOW hand warmer for case
From chemical store v'v'
To Internal store / Thermal store v'v*
AND
(Transferred) by (electric) current / electrical working /
electrically (from battery)v’
(Transferred) by heating (from heater/case/hand to ALLOW any heating transfer between
case/hand/surroundings)v’ appropriate parts of the system/surroundings
ALLOW ‘by heat’ for heating
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 4
If answer = 5520 (J) award 4 marks
Select ALLOW this mark if temperature instead of
Energy = mass x SHC x change in temp v 1x1.2 | temperature change e.g. 0.2 x 920 x 50
temperature change = 30 v
Apply: 3x2.2 | ALLOW this mark for an incorrect temperature

change in energy = 0.2 x 920 x 30 v/

= 5520 (J) v

change e.g. 0.2 x 920 x 80

18
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. AO .
Question Answer Marks Guidance
element

10 (a) Velocity is (directly) proportional to distance ORAV 1 3.1a ALLOW As distance increases velocity
increases at a constant rate. ORA
ALLOW As distance doubles velocity doubles
ORA

(b) Any three from: 3 1.1

(Most/Distant) galaxies are moving away (from Earth)
v

Furthest galaxies are moving the fastest v

The universe/space is expanding v
Galaxies/everything must have been much closer
together in the past v/

(Distant) galaxies all moving apart
Galaxies/everything started from a single pointv’

NOT stars/planets

19
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. AO .
Question Answer Marks Guidance
element
11 (a) (i) |230Vac. Vv 1 1.1
(ii) | Any two from: 2 1.1
Reduced/smaller current (for the same power) v/
So less heating of the cables v ALLOW less energy transferred to
Less power (as P = 1V) dissipated v/ surroundings /less energy wasted /less power
lost
(iii) | (step down) transformer 1 1.1
(b) (i) | Any two from: 2 1.1
windv’
solarv’ IGNORE sun
hydroelectricv’ IGNORE water
tidal v/
wavev’
biomass v’ ALLOW examples of Biomass
geothermal v/
* (ii) | Please refer to the marking instructions on page 4 of 6 2x1.1 | AO1.1 - Demonstrates knowledge and
this mark scheme for guidance on how to mark this 2 x 3.1a | understanding of renewable and non-
question. 2 x 3.2a | renewable energy resources

Level 3 (5-6 marks)

Description of the trends from the charts
AND
Gives a reason for the trends

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

Reasons for the trends:
e Renewables will not run out / can be
replaced in our lifetime
e Non-renewables will run out / cannot be
replaced in our lifetime
¢ Coal, oil, gas, nuclear are non-renewable

AO3.1a - Analyses the information and
ideas to describe some trends in the use of
energy resources
¢ In general, use of non-renewables
decreases

e In general, use of renewables increases

20
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Question

Answer

Marks

AO
element

Guidance

Level 2 (3—4 marks)

Description of the trends from the charts

OR

Gives reasons for the trends

OR

A description of a trend from the chart and gives a
reason for the trend

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

A description of a trend from the chart
OR
Gives a reason for a trend

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 or no response worthy of credit

e Reduction in fossil fuels % use is greatest
¢ No change in use of nuclear / oil

AO3.2a - Analyses the information and
ideas to make judgements about the use of
energy resources

ORA all points
e Using less non-renewables conserves
resources

e More renewables used as non-
renewables are running out

¢ Non-renewables produce less CO, / do
not contribute as much to global warming

e UK commitment to use more non-
renewable sources

e Evidence now accepted that CO, a major
factor in global warming

e Use of (UK generated) nuclear
unchanged as less CO2 but public worried
about nuclear accidents / difficulty of
disposing nuclear waste

e Coal reduction greatest as it produces
CO, / acid rain / ash

¢ Cannot totally remove the use of non-
renewables as renewables are not
reliable / storage needed

e Improved technology has increased
power generated from renewables

21
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. AO .
Question Answer Marks Guidance
element
12 (a) 50.5 (cm3) 1 2.2 ALLOW Range 50-51
(b) (i) | 20 (g) 1 3.1b
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 4 2.1 ALLOW ECF use of volume from (a) with 80 g

If answer = 1.2 (g/cm®) award 4 marks

Choose a pair of corresponding readings for mass
and volume from the graph v

AND
Subtracts 20g from the mass v

Apply density equation v’

1.2 (g/lcm?3) v

OR

Choose a second pair of corresponding readings for
mass and volume from the graph v

Use equation for determining gradient v/

1.2 (g/lcm?®) v

(80g-20g)/their volume cm?3 v'v'v/
= their correct answer v’

ALLOW readings within %2 square read from
the graph

ALLOW values for mass and volume from the
graph without subtracting 20g e.g. 80/50 =1.6
(g/cm3) can be indicated on graph 2 marks
ALLOW 2 marks for 1.4 with no working

ALLOW answers that round to 1.2 (g/cm?3)

ALLOW answers that round to 1.2 (g/cm?3)

22
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific

conventions).
Annotation Meaning
/ alternative and acceptable answers for the same marking point
v Separates marking points

DO NOT ALLOW

Answers which are not worthy of credit

IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
) Words which are not essential to gain credit
o Underlined words must be presentin answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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3.  Subject-specific Marking Instructions

INTRODUCTION

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives

e the question paper

e the mark scheme.

You should ensure that you have copies of these materials.

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:
Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics B:

Assessment Objective

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

AO2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 Analyse information and ideasto interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.
AO3.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO03.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO03.3b | Analyse information and ideas to improve experimental procedures.
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Question Answer Marks AO Guidance
element
1] (a) Bv 1 1.1
(b)| (i) | XV 1 1.1
(i) | WV 1 1.1
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. AO .
Question Answer Marks Guidance
element

2| (a) The wax is melting - B v/ 3 2.1
The wax is a liquid - C v/
The particles of the wax are closest together - A v/

(b) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1

If answer =6000 (J) award 2 marks

= 0.25x 24000 v
= 6000(J) v

PMT
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. AO i
Question Answer Marks Guidance
element

3| (@ FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer =4 (m/s) award 3 marks
Recall Speed = distance + timev’ 1.2
=500+ 125v 2.1x2
=4 (m/s) v

(b) It has size but not direction v/ 1 11
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Question Answer Marks AC Guidance
element
4 | (a) | (i) | Variable resistor v/ 1 1.1

(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 4.8 (Q) award 3 marks
Recall p.d. = current x resistancev’ 1.2
Resistance = 3.6 +0.75 v 2.1x2
=4.8(Q)v

(b) | (i) | voltmeterv’ 2 1.2 either order

ammeterv’

(ii) | As brightness increases resistance decreasesv’ 2 3.1a
At a decreasing rate/non-linear/AWY 3.2b ALLOW inversely proportional
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. AO .
Question Answer Marks Guidance
element
5[ * Please refer to the marking instructions on page 5of this mark 6 2x1.1 | AO1l.1 Demonstrate knowledge of pressure
scheme for guidance on how to mark this question. 2x2.1 | =force/area
2x3.2a

Level 3 (5-6 marks)

Describes in detail how to calculate pressure they exert on the
floor AND

Explains using ideas about forces why their hypothesis is
wrong

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)

Describes how to calculate pressure they exert on the floor
with some detail AND

Explains using ideas about forces why their hypothesis is
wrong

OR

Describes in detail how to calculate pressure they exert on the
floor AND Gives a basic explanation of why their hypothesis is
wrong

There is a line of reasoning presented with some structure. The
information presented is relevantand supported by some
evidence.

Level 1 (1-2 marks)

Describes some basic steps of how to calculate pressure
OR

Gives a basic explanation of why the hypothesis is wrong
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 or no response worthy of credit.

e Recalling of pressure =force/area

¢ Recalling that weight is a force

e Recalling of weight =mass /
gravitational field strength

¢ Demonstrating that area should be
measured in metres squared

AO2.1 Applies knowledge of P=F/Ato
calculating force and area from Ben and
Alex’s investigation

¢ Counting squares method

e Combining partial squares together

e Converting areaof 1 square into metres
squared

e Calculating pressure by dividing weight
by double the area of one foot

AO03.2a Analysing information to make
judgement about why their hypothesisis
wrong

¢ Eventhough they have the same shoe
size, Alex exerts alesser force on floor
as greater surface areameans less
pressure exerted on the floor

e Forceis spread out over greater area
ORA

10
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Question Answer Marks Guidance
element
6 | (@] (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2

If answer = 9.3 (cm?) award 2 marks

Volume=2.1x2.1x2.1=9.261V 2.1 ALLOW one mark for incorrect answer to correct

Volume = 9.3 (cmd) v/ 1.2 number of significant figures

(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1 ALLOW ECF from 6a(i)

If answer =8 (g/cm?3) award 2 marks

744193 vV

=8V ALLOW 8.2667, 8.0346, 8.0337 or correct
rounding of these to any sf for 2 marks

(b) Use a balance to) measure the mass of a measuring 4 2.2 ALLOW (Use a balance to) measure the mass of

cylinder v/ the water and glass
(Use a balance to) measure the mass of the glass

(Use a balance to) measure the mass of the measuring (without water)

cylinder with water v/ The mass of the water = (mass of water + glass) —
(mass of glass)

The mass of the water = (mass of water + measuring Use of measuring cylinder to measure the volume

cylinder) — (mass of measuring cylinder) v/ (of water)
ALLOW some/all the water

Use the measuring cylinder to measure the volume (of

water) v’

(c) FIRST CHECK THE ANSWER ON ANSWER LINE 2 2.1

If answer = 0.25 (g/cm?3) award 2 marks
=1.0 +4 or Dpoy / Dwater= Vwater / Vpoy=1/4 v

=0.25 (g/cmd) v

11
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Question Answer Marks Guidance
element
71 () short half-life (of 6 hours, but long enough to get results) 2 3.2a | ALLOW ‘only 6 hours’
OR ALLOW idea ‘so it doesn't linger in the body’
emits gamma radiation
v
AND any one from: 2.1
After 24 hours there will only be a small amount (1/8) of
the tracer left AW v
can penetrate the skin so detected outside the body v
least ionising so least damaging to cells v
(b) (Precaution): 1 2.1 IGNORE any reference to lead apron
prepare the tracer:
several metres away OR behind a (lead) screen
AND
(Explanation):
Reduces risk (due to irradiation) OR reduces exposure
v
(c) Cobalt-60 v 2 3.2a
AND anyone from:
Idea of no appreciable loss in activity when in use v/ 2.1 e.g. It has a long enough half life to be used many
times.
It will not need to be replaced often as it has a long half- ALLOW half-life long, but short enoughto see
life v/ results
Gamma radiation so will penetrate the body and reach DO NOT ALLOW gamma radiation so will leave
the tumour v/ the body

12
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Question Answer Marks AO Guidance
element
8 | (@) | (i) | Measure distance across several wave fronts v/ 3 1.2 Must indicate several, i.e.
3 < number of wavefronts < 6
ALLOW afew
ALLOWrange 11to 11.25
divide by number of waves /11 cm /5 wave fronts v/ ALLOW 2t02.25¢cm
Wavelength=2.2cm v
(i) | Stopwatchv’ 3 1.2 ALLOW use a frequency generator set to known
Time a wave front (to move a measured distance) v/ frequencyto drive dipper
Divide the distance by the timev’ AND multiply the wavelength by frequency
OR
Calculate the frequency v’
number of waves divided by time v/
Multiply wavelength by frequency v/
ALLOW use the equationv=f x 4
(b) | (i) | Suitable scale on X-axis v/ 3 1.2 1 small square = 2
All points plotted correctlyv’ +/- 1 square
Suitable line through candidates plotted points v’
(i) | (yes because) 2 3.2a
Itis not a straightline /It is a curve
OR
The wavelength does increase with depth (but the
increases get smaller as depth increases)
v
e.g. from20 cmto 40 cmit increases by 0.05 m
Use of data from the graph or table to show the above v butfrom80 cm to 100 cmitincreases by 0.01 m
ALLOW answer written on the table or graph

13

PMT



OCR B GCSE - Paper 2 J259 2 - November 2021 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

J259/02 Mark Scheme October 2021
Question Answer Marks AO Guidance
element
9| (a) | (i) | Use (plotting) compassv’ 2 1.2
mark direction of plotting compass needlev’
OR
Use iron filingsv’
Sprinkle on and draw the patternv’
(ii) | Cardboard is not a magnetic materialv’ 2 3.2a
An iron corel/increase in current/more turns of the coill
of wire (to increase the strength of the 2.1
electromagnet)v’
(b) | (i) | Magnetic field gets stronger at smaller distance v/ 2 3.2a ALLOW higher level answers e.g. field lines
closer together
Increases the force of attraction between the block
and the electromagnet v/
(ii) | Any two from: 2 2.1

Clockwise moment increases (due to the increased
load) v

(In equilibrium) clockwise moment = anticlockwise
moment v/

moment is greater for loads further from pivot v’
increase the anticlockwise moment by increasing
distance from pivot v/

14
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Question

Answer

Marks

AO
element

Guidance

10

(a)

Any two (errors) from:

Ambient light from the window v/

Ruler in the wrong place v/

Light meter should be underneath the solar panel v/
Heat fromlamp v/

Systematic error in light meter reading v/

AND any two (how to reduce errors) from:
Cover the window to prevent ambient light coming in v/

Place ruler between the lamp and the solar panel v/
Move the light meter to solar panel v/

Checking that lamp isn’t getting too hot/using halogen
lamp v/

Adjusting to zero when reading is zero/take multiple
readings of light with lamp off, calculate mean, and
subtract from readings v/

4

2.2x2

3.3bx2

ALLOW movement of light meter to underneath
lamp as candidates may not be familiar with light
intensity

(b)

(i)

FIRST CHECK THE ANSWER IN THE TABLE
If answer = 1.8 (J) award 2 marks

0.06 x 30 v
=1.8(J) v

2.1

(ii)

A calculation of efficiency at one distance v
A comparison with calculated efficiency at a second
distance v

Conclusion that efficiency does not halve v/

2.1x2

3.2b

Calculations
10.0cm —71%, 20.0 cm — 63%, 30.0 cm— 64%
40.0cm—55%, 60.0cm—47%

(iii)

As distance increases the electrical energy/power OR
intensity/energy of Sun/light decreases v/

Examples given from the data v/

3.1a

2.1

15
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Question

Answer

Marks

AO
element

Guidance

11

(a)

(i)

the rate of transfer of chemical store of energy v'v/
OR

Power = Transfer of chemical store / time v'v/

1.1

ALLOW (80kJ of the) Chemical Store transferred
(in the battery) 1 mark
And per second 1 mark

ALLOW Power = energy transferred/time 1 mark

(ii)

How - (energy is dissipated) by heating (in the wires) v/

Where - thermal store of the surroundings v

11

ALLOW description e.g. the wires get hot

ALLOW Heat/thermal energy (of surroundings)

(b)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer=£6.72 award 2 marks

42x16=672p v
=£6.72V

2.1
1.2

(ii)

FIRST CHECK THE ANSWER ON ANSWER LINE
If answer = 6.0 (hours) award 2 marks

Power /energy=42/7v
Time = 6.0 (hours)v

2.1

(i)

Maximum range = 42 x 6 = 252km v

Amir’s range is less/220 so don’t agree with
manufacturer v/

OR

Amir’s range per kWh = 220/42 =5.2kmv’

Which is less than manufacture’s claim so don’t agree v/
OR

Energy manufacturer claims required =220 + 6 = 36.7
kWh v

Which is less than the energy stored by afully charged
battery so don’t agree with manufacturer v/

3.1b

ALLOW ECF from b(ii) for errorin calculation
answer if calculation is correct

16
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element
(c) 2 3.3a | ALLOW calculation of power neededto pull

Add weights/mass to the trolley (to representmore
passengers)v’

Measure the power output from the motor v/

different weights/masses 2 marks

Idea of weight must be in reference to adding
mass/weight to the trolley

ALLOW P=IV

ALLOW Measure GPE for lifting different
weights/masses or measure total distance
travelled (by the trolley) for different
weights/masses 1 mark

17
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Question Answer Marks Guidance
element
12* Please refer to the marking instructions on page 4 6 1x 1.1 | AO 1.1 Demonstrates knowledge of weightand
of this mark scheme for guidance on how to mark 3x 2.1 | Newton’s first law
this question. 2x3.1a ¢ Recall of weight = mass x gravitational field strength

Level 3 (5-6 marks)

Correctly explains the acceleration before during
and after take off

AND

Correctly applies Newton’s | and Il Laws

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 of acceleration before and
during take off

AND

Attempts to apply Newton’s | and Il Laws

There is a line of reasoning presented with some
structure. The information presented is relevant
and supported by some evidence.

Level 1 (1-2 marks)

A partial description of acceleration before or
during take off

AND

Basic attempt at applying Newton’s | and Il Laws
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 or no response worthy of credit.

Demonstrate knowledge of forces acting on the
rocket e.g. weight acts downwards and up thrust
acts upwards — interaction pair of forces

AO 2.1 Application of Newton’s Laws

Application of Newtons first law

Application of F=ma /Newtons second law
Calculation of weight of rocketweight =14 200 000
N

Description of before take off - Stationary - Weight
balanced by reaction force and resultant force =0 so
no acceleration

Description of during take off - Upward thrust greater
than weight Resultant force =23 000 000 — weight)
= 8800000 So accelerates upwards Acceleration =
8800000/1420 000 = 6.2 m/s?

AO 3.1la analyse ideas to interpret how the forces and
acceleration change before during and after lift-off

After take off - Fuel is burnt so mass/weight
decreases

This will increase the resultant force increasing the
acceleration

Gravitational field strength decreases away from the
Earth increasing the acceleration

When fuel is used up rocket will stop accelerating

18
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10.

For answers marked by levels of response:

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.

Once the level is located, award the higher or lower mark:

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in
italics) have been met.

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics)
are missing.

In summary:

The skills and science content determines the level.
The communication statement determines the mark within a level.

Level of response questions on this paper are 3(c) and 8.

thealevelphysicstutor.com
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Annotation Meaning
DO NOT ALLOW Answers which are not worthy of credit
IGNORE Statements which are irrelevant
ALLOW Answers that can be accepted
() Words which are not essential to gain credit
. Underlined words must be present in answer to score a mark
ECF Error carried forward
AW Alternative wording
ORA Or reverse argument

PMT
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12. Subject-specific Marking Instructions
INTRODUCTION
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:
¢ the specification, especially the assessment objectives
e the question paper
o the mark scheme.
You should ensure that you have copies of these materials.
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking:

Notes for New Examiners.

Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
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The breakdown of Assessment Objectives for GCSE (9—1) in Physics B (Twenty First Century Science):

Assessment Objective

AO1 | Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures.

AO1.1 | Demonstrate knowledge and understanding of scientific ideas.

AO1.2 | Demonstrate knowledge and understanding of scientific techniques and procedures.

AO2 | Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures.

AO2.1 | Apply knowledge and understanding of scientific ideas.

A0O2.2 | Apply knowledge and understanding of scientific enquiry, techniques and procedures.

AO3 | Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve
experimental procedures.

AO03.1 | Analyse information and ideas to interpret and evaluate.

AO3.1a | Analyse information and ideas to interpret.

AO3.1b | Analyse information and ideas to evaluate.

AO3.2 | Analyse information and ideas to make judgements and draw conclusions.

AO3.2a | Analyse information and ideas to make judgements.

AO3.2b | Analyse information and ideas to draw conclusions.

AO3.3 | Analyse information and ideas to develop and improve experimental procedures.

AO3.3a | Analyse information and ideas to develop experimental procedures.

AO03.3b | Analyse information and ideas to improve experimental procedures.
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Question Answer Marks AO Guidance
element
1 | (a) | (i) | Larger/greater/bigger v/ 1 3.1a
(ii) | Less/smaller v/ 1 3.1a
(b) Amplitude =06 +2 v 3 3.1a
=0.3(m) v
Wavelength = 0.25 (m) v/
(c) | (i) | Frequency=5+10Hz v 2 21
=0.5 (Hz) v
(ii) | FIRST CHECK ANSWER ON ANSWER 2 ECF own frequency and wavelength
LINE.
If answer = 0.125 m/s award 2 marks
=0.5Hzx0.25m Vv 21
=0.125m/s v 21

PMT
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Question Answer Marks AO Guidance
element

2 [(a) | (i) | Gamma Vv 3 1.1

Infra-red v/

Radio v

(ii) | Wavelength v 1 1.1
(b) , 2 21 All correct = 2 marks
X-rays to produce images of bones

microwaves >< to carry information along ...

infra-red to carry satellite signals

2 correct = 1 mark

1 or O correct = 0 marks

PMT
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Question Answer Marks Guidance
element
3| (a) False v 2 1.1
True v
(b) (3),2,5,6,4, (1) 4 1.1 One mark for each number in the correct place unless it is
repeated. Repeated numbers do not score even if one is
correct
(c)* Please refer to the marking instructions on 6 1.1 AO1.1: Nature of galaxies
page 4 of this mark scheme for guidance on x2 For example:
how to mark this question. 21 e Collection of stars
x4 e In vast numbers

Level 3 (5—6 marks)

Correctly describes the nature of galaxies
AND

Links this to a description of red-shift and may
link this to Hubble’s observations

AND

Links this to the relationship between the
distance of each galaxy and its speed as
evidence of an expanding universe model

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)

Correctly describes the nature of galaxies
AND

Links this to a description of red-shift OR
refers to galaxies moving away from us without
direct reference to red-shift

OR

Describes the relationship between the
distance of a galaxy and its speed as evidence
of an expanding universe model

There is a line of reasoning presented with

o All the stars in a galaxy are kept together by the gravity
of all the other stars
e Galaxies have red-shift

AO1.1: Basic statement about the universe started in a Big
Bang

AO2.1: Description of red-shift (linked to the nature of
galaxies)

For example:

¢ Red-shift means moving away

e Bigger red-shift means moving faster

e Further galaxies are moving away faster

AO2.1: Hubble’s observations (linked to the nature of
galaxies)

For example:

o Galaxies are (well) outside the Milky Way

e Further galaxies have greater red-shift

AO02.1: Evidence for expanding universe model (linked

to galaxies and red-shift)

For example:

o Must have all started at the same place at one
particular time

e Galaxies have been moving apart ever since

10
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. AO .
Question Answer Marks Guidance
element

some structure. The information presented is
relevant and supported by some evidence.

Level 1 (1-2 marks)

Correctly describes the nature of galaxies
AND

Makes reference to galaxies moving away
from us without direct reference to red-shift
OR

Makes a basic statement about how the
universe started in a Big Bang

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.

11
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. AO .
Question Answer Marks Guidance
element
4| (a) | (i) | FIRST CHECK THE ANSWER ON ANSWER 3 Correct substitution gains first 2 marks (if equation is
LINE. missing)
If answer = 6.5 (kWh) award 3 marks
1.2
Convert 195 minutes in hours =3.25h v
21
2.0 (kW) x 3.25 (h)
21
= 6.5 (KWh) v
(ii) | FIRST CHECK THE ANSWER ON ANSWER 4 Correct substitution gains first 2 marks (if equation is
LINE. missing)
If answer = 8 — 9 (A) and therefore
appliance A award 4 marks Or applies P = IV to appliance B (to find P)
1.1
Recalls Power = Voltage x Current v/ Which is 276 — 288 W
21
Converts 2 kW to 2000 W v So 2 kW (appliance A) is greatest power and so greatest
21 current
Rearranges to | = P/V = 2000/ 230 v
Gets 8 — 9 A so appliance A has largest 3.2b
current v/
(b) Insulate the tank v/ 2 2.2 Method stated
So less heat is lost through conduction over Explain why energy loss is less
time v’ e.g. not heat water until needed
(c) FIRST CHECK ANSWER ON ANSWER 2
LINE.
If answer = £0.51 award 2 marks
16px3.2kWh=512p Vv 21
51.2p+100=(£)0.51 v 3.2b

12
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Question Answer Marks Guidance
element

5] (a) Steady speed (of 5 m/s) for 10 seconds/to 3 3.1a
start with v/
Then decelerates (to rest) v/
At a uniform rate v’

(b) Attempts to find area under line v/ 4 2.2
Area under 1*10s=50m v 2.2
ECF own values for rectangle and triangle
Last 10 s = triangle area =25 m v 2.2
Total is rectangle + triangle = 75 (m) v 3.2b
(c) | (i) | FIRST CHECK THE ANSWER ON ANSWER 3 Correct substitution gains first 2 marks (if equation is
LINE. missing)
If answer =4 (m/s) award 3 marks
Method is using v=at, evaluation = 4 (m/s)
Re-arrange equation to get 1.2
Speed = acceleration x timev’ ECF own value of speed for second point
04x10Vv 21
=4 (m/s) v 21
(ii) | Line from (0,0) v/ 3 2.2

To (10,4) v
Line from top speed to (18,0) v/

13
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Question Answer Marks Guidance

element
6| (a) A: the ground pushes the car upwards v/ 4 21 ALLOW ‘gravity’ or ‘the Earth pulls it down’
B: weight of the car v/
C: engine/wheels push it forwards/provide ALLOW reaction force
driving force v/
D: air resistance/drag/friction v/
(b)| () |CV 1 2.1

(ii) | FIRST CHECK THE ANSWER ON ANSWER 3
LINE.
If answer = 0.8 (m/s?) award 3 marks
Recall F=ma and rearrange to find a v’ 1.1
a=F +m =800 N/1000 kg v 21
= 0.8 (m/s?®) v 2.1

(iii) | FIRST CHECK ANSWER ON ANSWER 2 21
LINE.
If answer = 664000 (J) award 2 marks
830 m x 800 N v
= 664000 (J) v

14
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Question Answer Marks Guidance
element
7| (a) A: Nucleus v 3 1.1
B: Neutron v/
C: Electron v/
(b) Alphas stopped by paper v/ 2 1.2 Any two points (this will allow the third to be deduced)
Betas penetrate paper but not Al sheet v
Gammas penetrate both v/
(c) Can cause cancer / damage cells v/ 2 1.1 ALLOW any hazard with relevant safety precaution
Make sure source is not directed towards 3.3a
body / is not ingested v/

15
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Question Answer Marks Guidance
element
8 Please refer to the marking instructions on 6 11 AO1.1 Renewable vs. Non-renewable energy
page 4 of this mark scheme for guidance on x3 resources
how to mark this question. 2.2 For example:
x1 e Coal and oil are non — renewable so will run out
Level 3 (5—6 marks) 3.1b e Nuclear is also non renewable
x1 e A renewable energy resource will not run out e.g.
Balanced explanation of both points of view 3.2b wind, wave, solar etc.
linked to the risks / benefits. x1

AND
Judgement made as to the better argument.

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)

Explains at least one point in favour of
nuclear power and one against.

AND

Makes a reasoned choice of Pam or Suraiya
as being right.

There is a line of reasoning presented with
some structure. The information presented is
relevant and supported by some evidence.

Level 1 (1-2 marks)

States differences between renewable and
non-renewable energy sources.

AND

Considers only one side of the argument.

The information is basic and communicated in
an unstructured way. The information is

AO1.1 Nuclear energy hazards

For example

¢ lonising radiation can have hazardous effects, notably
on human body tissue

A02.2 Compare the ways in which the main energy
resources are used to generate electricity

AO 3.1b Risk/benefit

CO; contributes to global warming

nuclear waste could leak / enter the biosphere

risk small, but consequence serious

possibility of employment in new power station

which may bring money into the area

nuclear power stations don’t produce CO, (once built)
coal / gas produce CO,

solar / wind / hydroelectric / tidal don’t produce CO,
radioactive waste produced in nuclear power stations

AO03.2b
Judgement made as to the better argument

16
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supported by limited evidence and the
relationship to the evidence may not be clear.

0 marks
No response or no response worthy of credit.

17
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Question Answer Marks Guidance

element
9 | (a) | (i) | Both points correctly plotted v 2 1.2

Smooth curve drawn v/

(ii) | Power goes down with distance (non- 1 3.1a ALLOW negative correlation correctly described
uniformly) v/

(iii) | FIRST CHECK ANSWER ON ANSWER 4
LINE. If answer = 6 x 10 (A) award 4
marks.
Rearranges equation to give
Current = power + potential difference v’ 1.2
Converts mW to W = 0.072 W v/ 21
=0.072+12 Vv 21
=6x10°A v 21
Or 6mA

(V)| FIRST CHECK ANSWER ON ANSWER >
LINE. If answer = 2000 (Q) award 3
marks.
Rearrange equation to give
Resistance = Potential difference + current 1.2
v
12v+ 6 x 10°A v 21
= 2000 (Q) 2.1
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element
(b) Lamp at fixed distance from photocell and 4
read land V v 3.3a
Repeat reading at each distance v 3.3b
Repeat for any outliers v 3.3b
Take mean | and V for each distance v/ 3.3a
(c) Recognises that Tom’s photocell is getting 2 e.g. Sam was near a window (so more light) while Tom
less light v/ 3.2a was in a dark corner; allow systematic mismeasurement of
distance by one or the other if correctly justified e.g. the
Suggested reason v’ 3.2b end of Sam’s ruler wasn’t near the actual lamp but some
distance from it, so all her distances are too small
ALLOW any situation where Tom would receive less light
than Sam
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