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MARKING INSTRUCTIONS

PREPARATION FOR MARKING
RM ASSESSOR

1. Make sure that you have accessed and completed the relevant training packages for on-screen marking: RM Assessor Assessor Online Training;
OCR Essential Guide to Marking.

2. Make sure that you have read and understood the mark scheme and the question paper for this unit. These are posted on the RM Cambridge
Assessment Support Portal http://www.rm.com/support/ca

3. Log-in to RM Assessor and mark the required number of practice responses (“scripts”) and the number of required standardisation responses.
YOU MUST MARK 10 PRACTICE AND 10 STANDARDISATION RESPONSES BEFORE YOU CAN BE APPROVED TO MARK LIVE SCRIPTS.

MARKING

1. Mark strictly to the mark scheme.

2. Marks awarded must relate directly to the marking criteria.

3.  The schedule of dates is very important. It is essential that you meet the RM Assessor 50% and 100% (traditional 40% Batch 1 and 100% Batch 2)
deadlines. If you experience problems, you must contact your Team Leader (Supervisor) without delay.

4, If you are in any doubt about applying the mark scheme, consult your Team Leader by telephone or the RM Assessor messaging system, or by email.

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
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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.

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
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» 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 e-mail.

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.

10. For answers marked by levels of response:

a. To determine the level — start at the highest level and work down until you reach the level that matches the answer
b. To determine the mark within the level, consider the following

Descriptor

Award mark

On the borderline of this level and the one below

At bottom of level

Just enough achievement on balance for this
level

Above bottom and either below middle or at middle of level (depending on number of marks
available)

Meets the criteria but with some slight
inconsistency

Above middle and either below top of level or at middle of level (depending on number of marks
available)

Consistently meets the criteria for this level

At top of level
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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
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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:
e 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.
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.
Significant figure penalties

Significant figure penalties will be shown on the markscheme. There is a maximum of one significant figure penalty on each paper. Not all
papers will include such penalties — this depends on the particular questions given in the paper. The question that attracts a significant figure
penalty (if one do so) will be decided by the examiners at the standardisation meeting. You must not penalize such errors unless clearly stated
in the markscheme.

Annotation on scripts

Each markworthy point should be registered with a tick — the total number of ticks on the paper should equal the number of marks awarded for
non-LOR questions. Mark errors in physics with a cross and omissions with a carat. Centres and candidates who request scripts back find
such annotations extremely useful.

LOR questions do NOT have ticks on the papers. These questions should only be annotated with L1, L2, L3.
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Question Answer- Mark Guidance
1 (a) (i) |73.80r74 1
57.5 or 58 (MA) vV
1 (@) (i) | Both points plotted to within ¥2small square v/ 2 Plots must not be ‘blobs’ (diameter larger than half
(74, 740) and (58, 765) a small square)
Acceptable straight line of best fit drawn across alll Line should cross the y-axis between 880 and 900,
the plotted points. v’ and cross the x-axis between 176 and 182.
ALLOW ECF from a misplot. If the misplot is far
from the line and identified as an anomaly it can be
ignored, and the above tolerance still just about
works. Otherwise, you will need to judge a
reasonable balance of points either side of the line
to award the mark.
Do not allow kinked or hairy lines or lines wider
than half a small square. The line must cover the
width of the plots -ie from x = 40 to x = 164.
1 @ (iif) | Correct method to find gradient of line (ie Ay/Ax) v 3 DO NOT ALLOW positive gradient.

Gradient must give a negative value.

e =V + Ir rearranged to give V = ¢ — Ir, to show
that gradient = -r v/

internal resistance = - gradient value to correct
POT (ie 2200 Q)v

IGNORE POT in gradient calculation

Look for some working to obtain negative gradient
value 2100 < —m < 2300. eg; substituted
coordinate values, points marked on the graph etc.
ALLOW ecf from candidate’s line.

If no working to show that gradient or m = -r, do not
award 2" mark; max 2, for marks 1 and 3.

IGNORE sign here but value must be to correct
POT
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Question Answer- Mark Guidance
1 (a) (iv) | EITHER: 2

e Current from the lemon cells Is much too low (to
light the lamp) OR current from lemon cells
would be less than 1 mA.

e Current required by lamp =0.3 A

OR:

e Resistance of lamp =5 Q

e Resistance of lamp is much smaller than internal
resistance so most p.d. is across the lemon cells

Current from lemons could be calculated — either short
circuit max current or current read from graph at 0.75V.
This could be shown with a calculation of power from
the lemon.
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1 (b)

Level 3 (5-6 marks) v'v’

Comprehensive description of the differences for one
lemon and two lemons in both parallel and series
including annotated sketch graphs and a clearly laid out
derivation of the emf expression for lemons in parallel.

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

Level 2 (3-4 marks) v'v/

Good attempt to describe the differences for one lemon
and two lemons in both parallel and series, including
sketch graphs. An attempt to derive the emf expression
for the lemons in parallel.

There is a line of reasoning presented with some
structure. The information presented is in the most-part
relevant and supported by some evidence.

Level 1 (1-2 marks) v'v’

Limited qualitative description of the effect of putting
two lemons in series with or without a sketch graph.
Incorrect or omitted description of two lemons in
parallel.

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

0 marks
No response or no response worthy of credit.

Indicative scientific points may include:

2 lemons in series:

¢ Rearrange the expression to give: V, = 2e- 2Ir
Hence y-intercept = 2¢

Gradient = -2r

Steeper line

X-intercept same as that of one lemon

Same current in both the lemon cells and the load.
Larger proportion of lost volts

2 lemons in parallel:

e Total internal resistance =£

-
L SO E = VL — Ip E

e Rearrangetogive:V, = ¢- ng

e Hence y-intercept = ¢ (same as for single lemon)
e Gradient= —%

Less steep line

x-intercept twice that of one lemon

Current in each lemon cell is half that in the load.

For the same load current the proportion of lost
volts is less.

Sketch graphs eg:

v

2¢
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Question Answer Mark Guidance
2 @) (i) |=(1.42+1.44+1.48+1.47 +2(1.48) + 1.49 + 3(1.50) 2 Answer given to at least 3sf.
+1.51 + 2(1.52) + 1.53 +1.54) + 15 DO NOT ALLOW ignoring any values as outliers for the
=(22.36 + 15 =) 1.49 (V)V mean calculation. Uncertainty mark can be awarded if

they consistently ignore 1.42 as an outlier.

Uncertainty = %2 range = %2 (1.54 -1.42) = 0.06 v ALLOW uncertainty = mean — min = 0.07

ALLOW ecf from candidate’s value of mean.

If 2 (or more) values have been identified as outliers, no
mark can be awarded.

(if) | cause of uncertainty for example: v 2
e ambient light level
o difficult to determine when LED starts to glow

suggested improvement for example: v’
 take readings in the dark ALLOW use a light meter to judge consistently when it
e shield the LED from ambient light starts to glow.
e use an ammeter to detect when the current
begins to increase rapidly

2 (b) (i) | Vertical error bars on all points + 3 squares (+ half a 2 ALLOW ecf from uncertainty value in (a)(i).
small square) v
Steepest worst fit line drawn v/ Straight line drawn from bottom on lowest error bar to
top of highest error bar (on their graph). Allow + half a
small square.

If the error bars are so small that you can’t get a worst
line within them, the second mark cannot be awarded.
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Question Answer Mark Guidance
(if) | Correct method to find gradient of worst line using 2 Expect a value 9.70 x107 < gradient < 10.3 x1077
coordinates of two points on their line v/ IGNORE POT in gradient calculation for the first
marking point]
Absolute uncertainty = gradient - 8.90x107 Vm v/ ALLOW ecf from candidate’s line.
Expect uncertainty to be between 0.8x10-" to 1.4x10".
IGNORE any attempt to calculate the gradient of the
printed line.
ALLOW uncertainty to be given to 1(or more) sf.
2 (c) () |useofE="andE=Vvev 2 Recognising that the gradient = V/(1/\) = VA without
) A he  he 1 using the correct expressions for energy for one mark.
Rearranging to show that V = 20— ()—1);
Gradient of line, VA = %; SO h = gradient x% v
(i) | h=4.7(5)x103%*Js v 3

To find uncertainty

EITHER

Use gradient of worst fit line to find value of hpax v/
and then calculate the difference. v/

OR
Find relative uncertainty in gradient value v/
And apply this to value of h to find absolute uncert v/

hmax = value of gradient from 2(b)(ii) multiplied by S (eg.
10x107 x 5.3x1028 = 5.3x10%4, and uncertainlty in h =
+0.6x10734)

relative uncertainty = uncertainty value from 2(b)(ii) +
8.9x107 (eg. 1.1x107 + 8.9x107 = 0.124, leading to
abs uncertainty in h = 0.124 x 4.7x1034 = £0.6x1034)

11




H557/03 Mark Scheme June 2023
Question Answer Mark Guidance
3 (@) Circuit diagram showing capacitor charging circuit with 4 DO NOT ALLOW resistor in series with capacitor in charging
power supply and a flying lead/two-way switch or 2 circuit.
switches v/
And a discharge part of circuit with resistance in series
with capacitor (without the power supply in the
discharge circuit) and a voltmeter in parallel across the
capacitor v’
Method — any 2 of: v'v/
e charge capacitor (fully) from the power supply, swap
to discharge circuit
e record V andt at intervals as it discharges
e start stopwatch when pd reaches a certain value eg
8.0V
e repeat readings
3 (b) (i) | Values in table; 1.089, 0.683 v/ 3
EITHER calculation of at least 3 ratios of voltage ALLOW at least 3 calculations of RC, or 1/RC.
OR calculation of at least 3 differences in InV values. v/ DO NOT ALLOW ratios of InV values.
Comment on the difference or similarity of the
calculated values (related to exponential decay). v/
(b) (i) 1 ALLOW any value between 23 and 26 with some calculation

Average ratio calculated = %, or average difference =
t/RC; hence show that RC = 25s. v/

from any values in the table.
ALLOW time constant relates to 37% Vo= 2.6V. This lies
somewhere between 20s and 30s from data in table.
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Question Answer Mark Guidance
(b) (iii) | capacitance = % =25+ 4.7x10%=5.3x103 F v/ 1 ALLOW use of candidate’s calculated value of CR in part (i)
provided 10 < CR < 30.
(©) M |y= Voe-SRC/RC soV = Vye™5 OR 6.74x10%V, v 3 This is a ‘show-that’ question, so we need to see each step.
ALLOW numerical working instead of algebraic.
1 : . For example: Using C =5.3x102% Fand Vo=7V,
Energy ==CV? OR Energy is proportional to V?v' :
gy _1(2) g){g ) prop ; Calculation of Vs, = 0.047 v
E = Ege™"" ORE = (6.74x10%)" Eo= 4.5x10° Eo v/ Calculation of energy value; Eo=0.13 J or Es; = 5.9x106 J v/
Then calculate ratio of E/E0= 4.5x10for third mark. v/
(ii) | To estimate when there is negligible energy/ 1 DO NOT ALLOW (approximate) time for capacitor to fully

charge/voltage left in the capacitor. v/
OR
To estimate when it is safe to handle v/

discharge.
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Question Answer Mark Guidance
4 la |i Flux linkage = BANY 2 This is a ‘show-that’ question, so we need to see the equation
written down for the first marking point.
= 5.0x%x 1073 X (r X 0.02%) X 10 = 6.28x107° OR6.3x 107> v/ Substitution and evaluation for second mark.
li | Any two from: v'v' 2
e Anemfis induced when the coil is cutting lines of flux or when : ; dop, .

) . . . ALLOW emf tional to — | f for th
there is a change of flux linkage OR emf is proportional to rate p © kgm 'S .propor onatto /dt in symbol form for the
of change of flux (linkage). Irst marking point.

e rate of cutting lines of flux is maximum when the angle between The following derivai Id aain both K
the coil and the lines of flux is close to right angles / minimum efo O;VEE%N(;”V"’I ion Woud(‘gi:)ns a)ot) marks.
when coil and lines of flux are parallel. = — /dt = — BN /dt = —BN Aw sin wt
¢ Direction (of induced emf) changes twice each rotation.
¢ Flux cutting area varies sinusoidally (when coil is rotating at
constant angular velocity)
iii | T=8squares/8x0.625(=5s) v 3 If period is the incorrect number of squares, then 1 mark max
Use of w = 2rf and f = lo0Rw= v (middle marking point)
T T
w=2nX020Rw= 2?” =0.4n OR 1.26 (rad s) v/ ALLOW answer in terms of .
v |0 =wt v 2
Component of flux (perp with coil) ¢ = BAcosf v
b |i All 3 peaks/troughs at 3 squares from centre line. v/ 2
Smooth sinusoidal line with same period and phase v/ Drawn line should cross the middle axis at the same points as
the printed line and be above (not touching) printed line at
either side of the graph for this final mark to be awarded.
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Evidence of gradient at 0.23s — either coordinates from line or a
tangent drawn on graph grid. v/

Calculation of gradient v/

8—-8
for example: e = —
0.17-0.29

14—-14
0.13-0.32

(=130)OR e = — (= 150)

Final value 1.2x104<¢<1.6x10% Vv

3

ALLOW use of peak-trough values from line
eg (0.1, 12.5) to (0.37, -12.5) for first two marks.
Ignore POT and sign for the first two marks.

IGNORE sign of final answer but it must be to correct
POT.

ALLOW use of €, = BANw

EITHER use w calculated in part (a)(iii)) w = 1.26 rad s
OR find w using the graph eg half T =0.375-0.1 =
0.275; w=11lrad st v

EITHER substitute values of B and A given in part (a)(i)
to give €max = 5x1073 x 1 0.022 x 20 x w

OR use N®nmax = 12.5%10° from peak on graph (&max=
12.5x10°% x w) v

Evaluation for final mark. v/

15
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iii | Level 3 (5-6 marks) v'v' 6 Indicative scientific points may include:
Calculation of max gradient, or stating time period, at equivalent o
points in successive cycle and finds ratios between them. States a Qualitative statements:
conclusion consistent with their data. Clear working and explanation * Max gradient decreases each cycle.
of method or test being carried out. e Time period is increasing with each cycle.
. . . L Description of test to carry out:
e e e o g || FP gradons of graph at sae ot e
. '  Ratio of successive gradients should be equal (within
substantiated. experimental uncertainty) if peak emf reduces by the
same fraction in each cycle.
Level 2 (3-4 marks) v'v/ o Find successive time periods from graph
An attempt to find max gradient, or time period, at equivalent points e Ratio of successive time periods should be equal (within
in successive cycles. Some working must be shown. Description of experimental uncertainty) if peak emf reduces by the
a suitable test to carry out using the data. same fraction in each cycle.
There is a line of reasoning presented with some structure. The e Calculations carried out as described.
information presented is in the most-part relevant and supported by  Statement of conclusion consistent with their calculated
some evidence. values.
Indicative values which might be calculated. Do not penalise
Levgl 1.(1'2 marks) ‘/.‘/ . . POT error already penalisgd in 4bii, if consistent caIcFl)JIations
Qualitative statement linking graph to emf falling each cycle and/or are carried out.
limited description about comparing emfs/gradients/time periods but
no working shown, or incorrect working shown.
There is a line of reasoning presented with some structure. The
information presented in the most part relevant and supported by
some evidence.
0 marks
No response or no response worthy of credit.
QUESTION TOTAL 20
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