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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 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.

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.


http://www.rm.com/support/ca
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Annotation Meaning
vand %
BOD Benefit of doubt
FT Follow through
ISW Ignore subsequent working
MO, M1 Method mark awarded 0, 1
AOQ, Al Accuracy mark awarded 0, 1
BO, B1 Independent mark awarded 0, 1
SC Special case
n Omission sign
MR Misread
BP Blank Page
Seen
Highlighting
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Other abbreviations in mark scheme

Meaning

dep* Mark dependent on a previous mark, indicated by *. The * may be omitted if only one previous M mark
cao Correct answer only
oe Or equivalent
rot Rounded or truncated
SOi Seen or implied
WwWw Without wrong working
AG Answer given
awrt Anything which rounds to
BC By Calculator
DR This question included the instruction: In this question you must show detailed reasoning.
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5. Subject Specific Marking Instructions

a. Annotations must be used during your marking. For a response awarded zero (or full) marks a single appropriate annotation (cross, tick, MO or *) is

b.

sufficient, but not required.

For responses that are not awarded either 0 or full marks, you must make it clear how you have arrived at the mark you have awarded and all
responses must have enough annotation for a reviewer to decide if the mark awarded is correct without having to mark it independently.

It is vital that you annotate standardisation scripts fully to show how the marks have been awarded.

Award NR (No Response)

- if there is nothing written at all in the answer space and no attempt elsewhere in the script

- 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, a picture) which isn’t an attempt at the question.
Note: Award 0 marks only for an attempt that earns no credit (including copying out the question).

If a candidate uses the answer space for one question to answer another, for example using the space for 8(b) to answer 8(a), then give benefit of
doubt unless it is ambiguous for which part it is intended.

An element of professional judgement is required in the marking of any written paper. Remember that the mark scheme is designed to assist in
marking incorrect solutions. Correct solutions leading to correct answers are awarded full marks but work must not always be judged on the answer
alone, and answers that are given in the question, especially, must be validly obtained; key steps in the working must always be looked at and
anything unfamiliar must be investigated thoroughly. Correct but unfamiliar or unexpected methods are often signalled by a correct result following an
apparently incorrect method. Such work must be carefully assessed. When a candidate adopts a method which does not correspond to the mark
scheme, escalate the question to your Team Leader who will decide on a course of action with the Principal Examiner.

If you are in any doubt whatsoever you should contact your Team Leader.
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c. The following types of marks are available.

M

A suitable method has been selected and applied in a manner which shows that the method is essentially understood. Method marks are not usually
lost for numerical errors, algebraic slips or errors in units. However, it is not usually sufficient for a candidate just to indicate an intention of using some
method or just to quote a formula; the formula or idea must be applied to the specific problem in hand, e.g. by substituting the relevant quantities into
the formula. In some cases the nature of the errors allowed for the award of an M mark may be specified.

A method mark may usually be implied by a correct answer unless the question includes the DR statement, the command words “Determine” or
“Show that”, or some other indication that the method must be given explicitly.

A
Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the associated Method
mark is earned (or implied). Therefore MO Al cannot ever be awarded.

B
Mark for a correct result or statement independent of Method marks.

Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer is ignored.
Sometimes this is reinforced in the mark scheme by the abbreviation isw. However, this would not apply to a case where a candidate passes through
the correct answer as part of a wrong argument.

d. When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the scheme specifically says otherwise;
and similarly where there are several B marks allocated. (The notation ‘dep* is used to indicate that a particular mark is dependent on an eatrlier,
asterisked, mark in the scheme.) Of course, in practice it may happen that when a candidate has once gone wrong in a part of a question, the work
from there on is worthless so that no more marks can sensibly be given. On the other hand, when two or more steps are successfully run together by
the candidate, the earlier marks are implied and full credit must be given.

e. The abbreviation FT implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results. Otherwise, A
and B marks are given for correct work only — differences in notation are of course permitted. A (accuracy) marks are not given for answers obtained
from incorrect working. When A or B marks are awarded for work at an intermediate stage of a solution, there may be various alternatives that are
equally acceptable. In such cases, what is acceptable will be detailed in the mark scheme. If this is not the case please, escalate the question to your
Team Leader who will decide on a course of action with the Principal Examiner.
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Sometimes the answer to one part of a question is used in a later part of the same question. In this case, A marks will often be ‘follow through’. In
such cases you must ensure that you refer back to the answer of the previous part question even if this is not shown within the image zone. You may
find it easier to mark follow through questions candidate-by-candidate rather than question-by-question.

f.  We are usually quite flexible about the accuracy to which the final answer is expressed; over-specification is usually only penalised where the scheme
explicitly says so.
* When a value is given in the paper only accept an answer correct to at least as many significant figures as the given value.
* When a value is not given in the paper accept any answer that agrees with the correct value to 3 s.f. unless a different level of accuracy has been
asked for in the question, or the mark scheme specifies an acceptable range.
NB for Specification B (MEI) the rubric is not specific about the level of accuracy required, so this statement reads “2 s.f".

Follow through should be used so that only one mark in any question is lost for each distinct accuracy error.
Candidates using a value of 9.80, 9.81 or 10 for g should usually be penalised for any final accuracy marks which do not agree to the value found with
9.8 which is given in the rubric.

0. Rules for replaced work and multiple attempts:
» If one attempt is clearly indicated as the one to mark, or only one is left uncrossed out, then mark that attempt and ignore the others.
» If more than one attempt is left not crossed out, then mark the last attempt unless it only repeats part of the first attempt or is substantially less
complete.
+ if a candidate crosses out all of their attempts, the assessor should attempt to mark the crossed out answer(s) as above and award marks
appropriately.

h. For a genuine misreading (of numbers or symbols) which is such that the object and the difficulty of the question remain unaltered, mark according to
the scheme but following through from the candidate’s data. A penalty is then applied; 1 mark is generally appropriate, though this may differ for some
units. This is achieved by withholding one A or B mark in the question. Marks designated as cao may be awarded as long as there are no other errors.
If a candidate corrects the misread in a later part, do not continue to follow through. Note that a miscopy of the candidate’s own working is not a
misread but an accuracy error.

i. If a calculator is used, some answers may be obtained with little or no working visible. Allow full marks for correct answers, provided that there is
nothing in the wording of the question specifying that analytical methods are required such as the bold “In this question you must show detailed
reasoning”, or the command words “Show” or “Determine”. Where an answer is wrong but there is some evidence of method, allow appropriate
method marks. Wrong answers with no supporting method score zero. If in doubt, consult your Team Leader.

j- Ifin any case the scheme operates with considerable unfairness consult your Team Leader.

7
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Question | Answer

Marks

AO

Guidance

ENSURE THAT PAGE 20 (WHICH APPEARS ABOVE QUESTION 1) ISEITHER LINKED TO THE CORRESPONDING QUESTION OR
ANNOTATED AS ‘BP’ OR ‘SEEN’. NOTE 5(b), 7(b) AND 9(b) ARE OVER TWO PAGES AND THEREORE THE 2" PAGE MUST BE

CHECKED AND MARKED IF USED, OR ANNOTATED AS ‘SEEN’ IF NOT USED

1 42— 5= (+ 1)log 4= X log!

M 1*

11

Take logs of both sides (any base)
correctly and use power law correcsty
least once. Common correct answers
that scoreM 1 are:

2x+1=log, 5 ,log, 4" = x,
(2x+1)In4=In(8)

Condone lack of bracket or|
the 2x + 1 term

X(2log4— log5)= — log <

M 1dep*

11

Rearrange to get an equation with a
single term in x- condone sign errors
only e.g. the following score the first
two M marks

1 log5
——I—Z——g )([Z_IC)i5
log4

x  log4’
X(log, 5-2)=1,
X(1-2log, 4)= log 4

X2IN4—In5)+ In4= C

This mark can be implied by a correct
answer provided the firdl mark was
awarded (that is, we must see logs be

taken and the power law used at least
once)

log4
X= log5— 2log4 —1.19

Al

11

awrt-1.19

—1.19184404...

Correct answer with no
wor king scores no marks
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Question Answer Marks | AO | Guidance
2 (@ | R=5 Bl 11 | gofor R= i5,\/2_5etc. unless N(_) working required fpr
. this mark.Ignoreworking
replaced with 5
Rcosa = 3 4 M1 1.1 | M1for tana = k where SC If cosa = 3,simx= -
. =tana == 3 4 4 o
Rsina = 4 3 k=7, 5 0r equivalent e.g. = tana = - explicitly
cost—+2  sina — + 2 with their | seen then this scorésl
R R A0 but do not penalise
value of R (but not just R and do no| again in(b) (if correct
allow reciprocals for this mark). 53.1 answer seen)
(or better) with no working implies
M1
a=53.12 Al 11 | www awrt 53.13 (at leagt sf 53.13010235... - an answel
required) so 53.1 (or 53) A0 (but if | in radians score&0
an awrt 53.13 seen then isw
replaced with a less accurate value)| 53.13 fromRsin(x— ) SOI
[3]
2 (b) (2 M1 11 (2 SC B1 for 76.7 only (in the
X= 5313‘|‘ arcsi e M1 for X= o +arcsi ﬁ or given range) from using ar
) alternative method e.g.
X—a = arcs“{ﬁ] with their Rand | 9si’ x= (2+ 4cox j
& substituted
X=76.7 Al 1.1 | awrt 76.7 (at leas? sf required)- Correct answer with no
ignore any answers given outside th| working seen scor es
range0 < x< 90but do not award this| SC B1
mark if any other values in this rang{ Answer in radians scores
are given- www but see SC in (a) A0
[2]

10
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Question Answer Marks | AO | Guidance
3 @ | () | £(x =3+px F1N =3 M1 1.1 | Attempt at differentiating f(x) with o 2 q
(% px+a=1(3 b at least one non-zero term corre MOTor £ ="+ p+ X
f(2)=13=p=1 Al 1.1 | Correct value for p
[2]
3 @ | (i) By 2p+q=0 M1 1l.1a Subst_ituting x=2into f(x) and | Could be in terms of q only
equating to @r for correctly re- | e.g.,
writing as 2 + 2xtheir(p)+ g=0
(X=2)(X* + 2X+ 4+ p) (with p
or their value of p fronga)(i)) Possibly seen in an attempf
at long division
g=-10 Al 1.1 | Correct value for q
[2]
3 (b) — (x—2pP X_ D _3 Bl 1.1 | Substituting (x £ 2) into both x | Allow with p and g or with
y=( Y+ P )+d terms of y = f(x) incorrect values of p and/or
Bl 1.1 | Subtracting 3 (oe) at some stage g-— notethat using 2
vertically and/or 3
horizontally cannot be
treated asaMR
y= x>+ 3x3(—=2)+ X 2P+ € 2F M1 1.1 | Correct expansion of (x + 2)Can
L pX— 2p4 g = be unsimplified foM 1. If correct
P P+ Q== bracketing not seen then must b¢
implied by later working
y=(C—6X>+12X— 8)+Xx— 2— 10- < Al 2.2a | cao— condone just the expressio| For reference:
5 X —6x2 +13x— 2(so do not nee¢ a=—6, b=13, c=— 2t
y=xX—6x*+1%— 23 to see y=...)
[4]

11
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Question Answer Marks | AO | Guidance
4 (@) ()(_3)2Jr (y+5)2: K191 2F M1 3.1a | Complete the square (for xand y) to| or for ...+ k+3F + 5
obtain (xi3)2+ (y+ 5)2+
—k+34>0=k< 34 Al 2.3 | cao—www Allow k < 34

allow equivalent in either set notatio
e.g.{k: k <34} orinterval notation

e.g. (—oo,34)0r (—oc, 34] but not
[—oq 34) or [—oq 34] unlessk < 34
already seen

If implying a lower limit thenAO

[2]

12
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Question Answer Marks | AO | Guidance
4 (b) x2—|—y2—6x+10y— 46— ( For reference
dy dy | M 1* 3.1a | Attempt to differentiate the equation| or applying the chain rule

2%+ 2yd_x_ 6+ 10& €0 for C implicitly — must be four terms | to an expression of the
including aZyg—iterm and two other | form 5 /4 & (x4 3)°
terms correct (condone eithet6 or k for some non-zeroi, so
appearing in their deriv. as & ferm) | Must belof the form
but if the derivative of -

- | 1(F(¥) 29(x) where f(3

X" 4y —6x+10y— 46= Cis put is quadratic and g(x) is
equal to%org—i (and used linear
subsequently) them O

d M1dep* | 1.1 ivati

&’: 26y_+2f0:> % :% ep Sets derivative equal %) or substitute % for g_i

2x+y=1 M1 2.1 | Substitutes their linear expression in Dependent on first two M

2 the given equation of C witk=—46 | marks— if chain rule used
1- Xf— &+ 10 R 4 ( . o .
= X"+ ( ¥ + 10( > 46 (must be five terms with two quadra{ this mark is implied by

terms and two linear terms in x oe if i dy | tol
using completing the square form Settinggy equalto;
from (a)) to obtain an
expression/equation in x (oy gnly

5x2 — 30k— 35 €0 M1 1.1 | Simplify to a 3TQ in x (or y(allow Dependent on all M

‘ sign erroronly when simplifying marks

from their five term For y if correct:
equation/expressioor completing the| 10v—39& 0
square equation/expression) y2+ Oy c0)

(7,-13), 13 Al | 2.2a | BC-do notneedto be statedas | Twovaluesof x and y
coordinates only

13
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Question

Answer

Marks

AO

Guidance

[S]
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Question Answer Marks | AO | Guidance

15
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Question Answer Marks | AO | Guidance
5 | @) g 02+ sin BI" | M1 g1 for = 0.2 sin
T . 5 . M 1dep* | 3.1a dx f 2 No limitsrequired for this
fo ksin“t(0.2+ sint )d= Usesfyadt and replacesSIn” twith mark
f; k(1— cogt )(0.2+ sim )d 1- coé tto obtain an expression
involving co< tand sint
Al 2.2a | AG (so must be checked carefully fg¢ Do not need to see =1

k f;(o.2+ sint— 0.2cc&t— sin c8s te(

any errors e.g. must contain relevan

brackets around thk- Co¢ tterm(s))
A correct expression e.g.

f; k(— cot )(0.2+ sim )d

followed by the correct given answe
can score this marklimitsand dt
must be seen at least once (but need
not beon thefinal integral)

anywhere in their solution
(and condone lack of
brackets around the
integrand)

[3]

16
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Question

Answer

Marks

AO

Guidance

5

(b)

f(o.2+ sint— 0.2 )& cost2) sin cds 9

Bl

12

Correctlyapplies 2coét= 1+ cost
(sonot just stating this identity) -
implied by seeing-0.1 — 0.05sin
after integration

e.g.applies could be for an
attempt to integrate

2(14-cos 2t)or stating this
identity in an integral

=0.2— cog

Bl

11

First two terms integrated correctly
(Look out for those that have 0.1t on
from combining 0.2t with-0.1t)

Thismark should be
awarded if 0.2is
combined with another
constant term and
integrated correctly

M 1*

11

M1 for an answer of the formtpt+gsin 2+ r cod tor an answer
of the form+pt+ gsin 24+ r sint sin 2 u cos cogor an answer
of the form+pt 4 qcost+r sin 2+ u sirt sin2:-v cds cotfor

non-zero p, g, r (and u, v) from integrat'm@.ZCOgt— sit codt

—0.%— 0.05sin 2+% cok

Al

11

A1l for the correct remaining three/four terms
(Alternatives —0.1t — 0.05sin 2+% sih sint2k?]3'

—0.1t + 0.5co$— 0.0SsirtZ%

sin sit12—1
6

cos coks or

dos cb)

[o.Jt— cog — 0.05sint2t-3 css]z

— 03— €D~ 0+3 € ) (0 + 0]

M 1dep*

11

Uses correct limits correctly

F () — F(0)- condone limits the
wrong way round only if the sign of
their answer is subsequently change

Must be using exact value
(so must include term(s) ir
)

30

2
K01+ 2-)= 1 k=530

Al

11

1
0.1r+—
+3

WWW o€ e.J.k = - isw once

a correct expression fordeen

Correct exact value must |
seen at some stage for the
final mark— check first A
mark carefully

[6]

17
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Question

Answer

Marks

AO

Guidance

6

(@)

U =a=2sind,u = a+ 2d=—/3co# and
u, = a+3d=1sing

For reference

d = Lsin@+/3co®

B1*

21

Forming a correct expression for d
(or a correct equation containiny d

e.g.
(d=)1(—/3co¥— 2sib |,
(d=)3(Zsind— 2sin )& 0.5sid
Can be implied e.g.

gsinez 2sind + 3(...seen

Can be implied by a corred
equation ford

—J3cosh = 2siP + 2% sid++/ 3cad) =

tand = —%3

M 1dep*

3.1a

Obtaining an equation of the form
tan@d = kfrom a trigonometric
equation which initially had 3 sine
and 1 cosine termm 2 sine and 2
cosine terms e.gf correct

1sing = 2sind+ 3L si)++/ 3cos

S
|
oo
3

Al

2.2a

Condone_% stated too buAO if

any other value given in the interva
%;; < 0 <z (butignore any values

that are given outside this range)

Exact answer must be see
at some stage

[3]

18
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Question Answer Marks | AO | Guidance
6 b) | 500=19%2(2sino)+ (100- 1 B1ft 1.2 | Correct formula for the sum of an A Follow through their values
2 with a=2sin@ (with eitherf or of § and d if used provided
their value offl substitutedand 100

either dor their value of d — [2(2sin0)+ (100~ 1t

substitutedbr their expression for d | implied

d =Zsin@z)+v3cosgr ) €1) B1ft | 1.1 | Correct expression forusingtheir | Follow through their value
i ) ' f g onl
0(e.g.d=1(—Bcow— 2sim ) | of f only
d=1(2sind—2sing )

5‘100:1337,5 Bl 2.2a | www — must have come from Correct answer with no
0= %;; correctly derived irfa) working scores all 3
marks

oe (not for 1338 or 1340 unless
1337.5 seesoisw once 1337.5 (oe

2675
e.g. —5- ) seen)

[3]

19
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Question Answer Marks | AO | Guidance
7 (a) | DR
8t 1 5 M1* 1.1 | Setting equation for a equal to zero @ This mark can be implieg
7+ 42 57 0=2@)- (7+ 4% )= C removing tZcorrectly from the by a correct 3TQ in t
denominator e.g8t — (7+ 4°)= O to
obtain the equivalent of a 3TQ imrnly
4IZ—16.‘+ 7= 0= (2— D@— 7 | M1dep* | 1.1 | Correct method for solving their 3TQ| Must seethe method —
int the correct answedo
If factorising not imply this mark
at’ + bt+ c= (mt+ )( pt+ Jwhere | therefore
— 4*-18+7=0
a= mpand one of mgq-+ np= kor
C= Nq so note that =t=05and 3.
V1 M0B1
4216+ 7= (- 0.5)(- 35ismMo | Or°
but e.g.(—2t + 7)(2 — 1is M1 bod
If using the formula: As a minimum must see
must apply the correct formula for the 16++/144
three-term quadratic in t (no errors) | (if correct) — g
If completing the square:
TheM mark is not awarded until
correctly getting to the stage
t—2= i\/g for their 3TQ in t (must
include =+ so implying two roots) with
no errors (so consistent with applying
the formula correctly)
t=050rt=3.5 Bl 1.1 | This mark is not dependent on the | SOM1MOB1lis
previousM mark(s) common oMO MO B1 if
no working seen

20
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AO

Guidance

[3]
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Question Answer Marks | AO | Guidance
7 (b) | dv [ & 1] B1* 3.1b | Stating the correct differential equatiq Possibly implied by
— =\|——= .
dt 2" 9 correct separation of
+a variables
Inv= Bldep* | 1.1 | Correct lhs Condone lack of +c for
Bldep* | 1.1 | Correct rhs- not multiplied by vor 5 | bothB marks
2 1 \
In(7+ 4 )_ﬁt tc, (or any other constant)
t=0v=17.5=c= In17.5- In’ M 1* 3.1a | Uses correct initial conditions to find ¢ \with non-zero values i
from an equation of the form - accept any equivalent
kInv=k,In(7+4°)+kf+c (note | form e.g.
that e.g. + ¢ may appear on the Ihs) | \,— A7+ 42)6—0-5 and
then use initial conditions
to find A (if correct then
A=205)
| | 2y 1 | 5 M1ldep* | 2.1 | Usest=T, v=5to obtain an Condoneuseof tfor T
n5=In(7+4r°)-5T+In 2 equation in T only- dependent on throughout the
pre\/iousM mark remainder of the
guestion
1 5(7+ a2 74 2 Al 2.2a | AG so at least one step of intermedig Condone
=T=Inl———|=T=2In working from substitution of+ T and 74 AT2
2 2x 5 2 - _ +
v=5 T=2In
2
[6]

22
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Question Answer Marks | AO | Guidance
7 (c) 7+ 4-|-n2 Bl 1.1 | Uses given result and given starting
Thin=2In— value to obtain correcl; and T, (so
T —1125 the first two iterations after the initial
0= value of 11.25) to at least 4 sf (ret)

T =11.09523175... but all stated values in these two tern

T, =11.04058716... must be correct

T;=11.02111643...

T,=11.01415608...

T5=11.011665...

T=11.01 Bl 1.1 | Must be stated td sf only— not Must beclear that T is
dependent on thefirst B mark — can | 11.01 (and not the final
be awarded if either of, and/orT; term showninthe
. ¢ that the iterati iterative process) — this
Incorrec (assutmg i alf €l erlc_a I\'/eth mark can be awarded
proc(:je_gstcorrgt(_: € dl seltoras :P N from using alternatie
caln idate writing down an earlier iterative methods e.g.
value) Newton-Raphson

[2]
7 (d) | 11.01-3.5=7.51(s) Bl 2.2a | awrt 7.51 No follow through from
incorrect earlier values

[1]

23
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Question | Answer Marks | AO | Guidance
8 6=u+4@3—3) M 1* 3.3 | Applying V=u+-at correctly - MOif u=—6i +14

working must imply thav anda are
vectors
Or for v =3 — 2j +-cand using
t=4,v=atofindc

u=—-6+§ Al 25 |orforv=(3t—6)+(2a-+8) and
setting t = 0 to obtain correat

U=/(—6)> + & M1ldep* | 1.1 | Correctly taking the magnitude of | Correct answer following
theiru but condone —6i + 8 (with no wrong
J-621 & —J136+ 64 working) scores full mark

u=10 (mgl\ Al 11 | www

[4]

24
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Question Answer Marks | AO | Guidance
9 @ Bl 1.2 | Correct force diagram showing the | Ignore components of any
weight, normal contact, and frictiong of the three forces if show
contact forces only (but ignore —if only components
labelling of these forces even if shown therBO

labelled incorredy) but must include
all arrows pointing in the correct
direction— the line of action of all
forces must pass through the block
imply passing through the block) bu
do not need to be attached to the
block

[1]
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9 (b) M1* 3.3 | Resolving parallebr perpendicular tq Allow sin/cos confusion
the plane- correct number of terms { and sign errors but the 2
must be using 10 for the weight so 1 and 10 must be resolved
marks until this value used/applied | and the R and F should
(however, se&C in the finalA mark) | not
(if consideringL & ||)
R+ 2sind = 10co¥ Al 11 Where R is the normal
F =2cos/ + 10si® Al 1.1 | Condone< or > with F for this contact force and F is the
mark but withhold the finah mark | frictional contact force
2co+ 10siP< 0.8(10css- 2%n M1ldep* | 3.4 | Applying F<uRoOr F = uRto
obtain an equation/inequality th
only — where R and F are a linear
combination of the correct number ¢
relevant resolved terms
10co9¥+ 50sid< 40cas— 8sbh Can use equals throughot
: Al 2.2a 30 _6_ i no justification required
(tanegg’—gj greatest value of) tan %% oe e.g.22but A0 for & as afinal é tJ eaton ¢ q )
answer. Allow awrt 0.517. Isw if utnot tand< g
candidates go on to work oéit If using 10g for the
Allow tan@ <12 (oe) as a final answe Weight, thenSC M1* Al
A0 M 1dep* A0 max
(where the first A mark is
for both equations correct
using 10g rather than 10)
[5]
Alternativefor first threemarks M1* Resolving vertically and horizontally M 1 conditions as above
Rcosd+ F sig = 1( Al
Fcost = 2+ Rsird Al Final M 1dep* and A marksas
above
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10 (a) | R=(—4+a)i + (2+ b) Bl 11 —4\ (a
oe e.g. 5 + b
(—4+a)j+2+bj=k—+3) M1 3.1b | Sets theilR equal to k times-i + 3j Implied by a correct
(or k timesR) where k is non- equation ina and b e.g.
numerical/unknown 8= =—13 but not from
stating —4+a=—1and
24 b= 3 (so must have
come from a ‘gradient’
approach if k not seen)
k =4—a therefore2+b= 34— a) Al 2.2a | AG Eliminate k and derive given Using an assumed value (
so 3a-+ b=10 result kis AO
[3]
10 (b) | a=6=b=-8 - R=23—§ B1 1.1
IR| = 2%+ (-6 MI* | 33 | calculatelR| or |[R*for theirR
2 CeR (62 =m(EJT10 M1dep* | 3.4 | N2L applied to the magnitude of the
-0 ( ) R with 5/10
m— V40 _ 0.4 Al 2.2a | www 0.4 (oe) but square roots
5/10 cancelled
[4]
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11 (@ M1 3.1b | Moments about Ato form an equati( Resolved for the weight
with the correct number of terms an| means either sin or cos
both the weight and contact force at with an angle of either 30
resolved - condone 20g for the weig or 60only, and for the
of the rod. All relevant values must | contact force at B either si
have been substituted. May take or cos with an angle of 25
moments about another point (and | or 35 or 55 or 6Bnly
resolve) but must end up after
elimination with an equation iR,
only
1.4(20cos 305 Ry (2.8c0s2 M1 1.1 | One of the two moment terms corre| Must be as part of a two-
term moment equation
(so dimensionally correct
soMO if 20g for the
weight) but the other term
need not be resolved (or
resolved correctly) e.g.
1.4(20cos30fF 2R
scoresMOM1
Rs :%0? 9.5555330. Al 1.1 | AG - correct equation followed by | Allow awrt 9.56
"OCOS o . 9.56 scores aB marks
= 9.56 (N) (correct t@ significant figures)
[3]

For reference in par{g) and(b):

Moments about BR,(2.8c0s30)= F, (2.8sin36) 20(1.4cos:.
Moments about the mid-poinR,(1.4c0s30)= F, (1.4sin30} R (1.4cos:
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11 (b) M1* 3.3 | Attempt at resolving verticallgr Allow sign errors, sin/cos
horizontally— correct number of confusion and 20g used &
terms with the contact force at B the weight for thé mark.
resolved (angle must be one of 25, | Ajiow Rs instead of the
55 or 65 only)- or taking moments . | £9.56 for th
again (see below) (same conditions ﬁ]/llven vka ue ot 9.56 for the
for taking moments as in pdg)). mar
MO if using W ormg only for the
weight of the rod (must substitute in
the given value before awarding this
mark— see second guidance columr
using 209)
RA-|—9.563in 35= 2l ﬁi 11 Correct expression/equation fB}& RA =20-5.48..= 145.
F=9.56C0s 3! " | Correct expression/equation fBg Fo=7.83..
\/(9.56 cos3®+ (20 9.56sin3k M1dep* | 1.1 | Correct method for calculating the
magnitude of the contact force at A
whereRy andF are a linear
combination of the correct number (
terms with 9.56 resolved in both
equations (angle must be one of 25
35, 55 or 65 only)
16.5 (N) Al 2.2a | www awrt 16.5. For reference if usir If using more accurate
9.56 for Ry then 16.494179... value forR; then
16.494698...
[5]
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For reference in par{s) and(b):

Moments about BR,(2.8€0s30}= F, (2.8sin36)} 20(1.4cos:

Moments about the mid-poinR,(1.4c0s30)= F, (1.4sin36) R (1.4 cos:
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12

(@)

0= (39sinY ¥+ 2¢ 10)!

M1

3.3

Using V2 = u?+ 2aswith v = 0,

a= 410 or + 9.8 or+ candu=239sind
or u=39co¥/

Accept any other complete method (usit
correct suvat equations) to find the
maximum height e.g0= 39sing — 10
and with t then substituted into

s=(39sind X+ 0.5¢ 10

Condone g = 9.8 for full
marksin (a) and (b)

5 2
0= [39><1—3] + 2¢ 10n

Al

11

A correct equation with the correct valug
of sin substitutedr for

0= (39sin(22.6..H)+ 2( 10)

Allow using g (and not
replaced with 10 or 9.8) fo
this A mark

Max. height = 20 + h = 31.25 (m)

Al

2.2a

WWW

e accept awrt 31.2using 22.6... as
the angle and g = 10)

e accept awrt 31.5 (coming from
exact value of sin or 22.6... and g
=9.8)

e condone 31.33sf)

[3]

31



H240/03 Mark Scheme June 2023
Question Answer Marks AO Guidance
12 () | —20= (39si T +1 ¢ 10y? M1 33 | Applying s= ut+3 afwith s—+-20, Condoneg = 9.8 for full
. marksin (a) and (b)
a= 410 or 4+ 9.8 o= (andu=39sind
or u=39co¥ Accept any other complets
method to find T
5 1 5 Al 11 With correct value of sine or sin(22.6) | Allow using g (and not
—20=|3%5IT+35 € 107 5 L ) replaced with 10 or 9.8) fg
Allow —20=|39%<7T +3 (- 9.8] this A mark
T=4only Al 11 BC Condonet=4

e accept awrt 4.07 (using g = 9.8 4
exact value of sine)

e accept awrt 4.06 (using g =9.8
and 22.6...)

e avalue of 400...) coming from
3.998... (using g =10 and 22.6...
for sine)

[3]
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12 (c) | Examples of possible limitations Bl 3.5b | Allow any correct limitation

e The ball will have
dimensions/volume

e The spin/rotational forces of
the ball

e A 1sf approx. to g was used

e Other weather conditions
(ignore wind and air
resistance)

e The ball is not a particle

e gis modelled as a (universal)
constant

BO if referring to

e Air resistance and/or wind (only)

e The ground is unlikely to be
horizontal (only)

e The mass or weight or shape of |
(only)

e The angle/heights/speeds may n
be as quoted (only)

e Modelling the problem as 3D
rather than in 2D (only)

If multiple limitations given, and any
are incorrect, theBO

[1]
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12 d) | a=3Kk2+12t+3 M1 34 Differentiate given v (at least two terms
2 correct)
12) ., . M 1* 3.1b | Applying s= ut horizontally to find Allow g = 9.8 whichif
BC =|39x 13 T' E144 distanceBC with correct value of cos (or| correct leads to 146.34...
c0s(22.6...)) and their value of T frortb)
s=1 K+ 2t3+§t2 ) M 1* 2.1 | Integrate given v (at least two terms
correct)
ik(4)4+ 2(4)3+% (4P = 14« M 1dep* 34 | Puts their integrated expression for s, w Must not include a +c
t = their T from(b), equal to their distanc( unless dealt with as part g
for BC to form an equation in k only a definite integral.
dependent on thetwo previous M However, if a +C is
marksonly included then subsequent
ignored/set equal to zero
without justification then
give bod for this and any
subsequem marks (if
earned)
K — 1 Al 11 Correct exact value for k (oe e.g. 0.0625 Final two marks can only
16 be awarded if g =10 used
[6]
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SEE APPENDIX AT THE END OF THE MSF

OR IMPORTANT

INFORMATION REGARDING THISPART

13

(@)

M1*

21

Applying N2L parallel to the plane
for P — correct number of terms
and weight component resolved
allow sign errors and sin/cos
confusion. Allow g missing but
MO if 4ga in N2L

For thefirst five marks
condone: x used as the
coefficient of friction for
both P and B, or implying

thattg = 2Up rather than
the correctip = 2/

4gsin60- Fo—T= &

Al

11

NB T+ Fp—49sin60= 4is A1
(taking up the plane as +ve dir.)

WhereFp is the frictional
force for P

R> = 4gcos6(

Bl

3.3

Resolvingcorrectly perpendicular
to the plane for P

WhereRp is the normal
contact force for P

= 24/39— 2u,g— T= 4a

49sin60- 15 (4 cos60)} T= 4

M 1dep*

34

Use of F = 4Rin the attempt at

N2L for P with their R which must
be a component of 4g only

Wherep is the coefficient
of friction between P and
the plane

T—ug(29)=2a

M1

3.3

Applying N2L parallel to the
surface for B- correct number of
terms— allow sign errors but note

that 4g(29)—T = 2ais consistent
with T+ Fp —4gsin60= 4and

therefore gives the correct answe
(and is not incorrect working)

Whereys is the coefficient
of friction between B and
the plane

Allow g missing butMO if
2ga in N2L or for

T— FB =2a only

2N — 2upg—T= 4a and T — 40 = 4a
with 4p = 2ug gives NP -T=2T

Al

3.3

Solving simultaneously with
Up = 24p(s0i) to obtain a correct

equation in T only
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2\/—3‘;] T T=T= %?’g Al 2.2a | Must be seen in terms of g Accept awrt 1.15g
[7]
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13(b) 1.9= 2(0.5)+3ap (0.5) Bl 34 | Applying s= ut+1 af correctly to
find ap
ap=171.2 Bl 11
4gsin60- up (4 cos60F & M1 3.1b | Set T =0 (or apply N2L) to obtain Correct number of terms,
an expression for the acceleratioll dimensionally correct (so
of P when the string breaks not missing), must be usir
the correct mass of4
allow sin/cos mix and
sign errorsonly
up =0.26266..= pg= 0.13(1.. Al 3.4 | Using their acceleration of t® For reference: exact value
correctly calculate the coefficient| . —72+ 49/% hich
of friction for B. Can be implied IS 98 (whic
from a correct deceleration of B. | scoresA1)
Accept 0.13 (s@ sf) or better
Al 3.2a | Accept awrt 1.29 or-1.29 1.28704895... or, for

ag = — g = deceleration is 1.29 (Mm%

reference, exact value is
—72+ 49/= .
—~— "™ *(which
10 (
scoresAl)

[S]
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APPENDI X (To assist with 13a)
Exemplar responsesfor Q13(a) — see main M Sfor Guidancefor the requirements/conditionsto award each of these marks

Response Max. Mark
Case 1: candidates who immediately setas the coefficient of friction for B angt,, as the coefficient of friction for P (correct) 7
4g9sin60-F—T= 4 M1A1

R» =4gcos6( B1

4gsin60—- 2 (4 cos60) T= & M1

T— 1(29)=2a M1

NY-T=2 Al

T= %\Bg Al

Or equivalent e.g. replace., above withzand g above with0.5.

Case 2: candidates who immediately 2gi as the coefficient of friction for B angk as the coefficient of friction for Br set both 5
coefficients of frictions equal tg: (both of these are incorrect)

4g9sin60-F—-T= 4 M1A1 4gsin60-F—-T= 4 M1A1

Rs = 4gcos6( B1 R> = 4gcos6( B1
4gsin60—- 1 (4 cos60) T= 4 M1 4gsin60—- 1 (4 cos60) T= 4 M1
T—2u(2g)=2a M1 T —(29)=2a M1

4gsin60- 4u cos60 T= P— B8g AOAO 4gsin60- 4u cos60 T= P— 4gAO0A0

Case 3: assuming that s = 24g then this implies thab, = 2F;without justification (e.g. no calculation of the normal contact
forces for P and B consideredo while it turns out to be correct in this case it is not true in gendfdbis is assumed then

4gsin60- F—-T= 4 M1A1l
T—F=2a M1 (so now allow this M mark even though in the main MS this would haveNd@gn

leading to 29\/1_3— 2(T— 2a)— T= 4a and thereford :%\Bg no further mark¢3 marks max. also if assuming thdft, = Fg)
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Case 4: if assuming that= 0or g or any other value then they can scoreBtieark only for R = 4gcos 6(
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