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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the specific content of the
mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these marking principles.

GEMERIC MARKING PRINCIPLE I:

Marks must be awarded in line with:

#  the specific content of the mark scheme or the generic level descriptors for the guestion

+  the specific skills defined in the mark scheme or in the generic level descriptors for the question
+  the standard of response required by a candidate as exemplified by the standardisation scripts.

GEMERIC MARKING PRIMNCIPLE 2:
Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

*  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the scope of the
syllabus and mark scheme., referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for ermors

marks are not deducted tor omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the question as
indicated by the mark scheme. The meaning, however, should be unambiguous.

GEMERIC MARKING PRIMNCIPLE 4:
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may be limited
according to the quality of the candidate responses seen).

GEMNERIC MARKING PRINCIPLE f:
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or grade descriptors in
mind.
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Mathematics-Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However., if a calculation is required
then no marks will be awarded for a scale drawing.

2 Unless specified in the question, non-integer answers may be given as fractions, decimals or in standard form. Ignore superfluous zeros, provided that the
degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being used as decimal points.
4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e g. wrong working following a comrect form of answer is ignored (isw).

5  Where a candidate has misread a number or sign in the question and used that value consistently throughout, provided that number does not alter the
difficulty or the method required, award all marks carned and deduct just 1 A or B mark for the misread.

6 Recovery within working is allowed, ¢.g. a notation error in the working where the following line of working makes the candidate’s intent clear.
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Annotations guidance for centres

Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained dunng the standardisation
process on how and when to use annotations. The purpose of annotations is to mform the standard sation and monitonng processes and guide the supervising
examiners when they are checking the work of examiners within their team. The meaning of annotations and how they are used is specific to each component and
15 understood by all examiners who mark the component.

We publish annotations in our mark schemes to help centres understand the annotations they may see on copics of scripts. Note that there may not be a direct
correlation between the number of annotations on a script and the mark avwarded. Similarly, the use of an annotation may not be an indication of the quality of the

TCSpOnSS.

The annotations listed below were available to examiners markmg this component in this senes.

Annotation Meaning

A More information required

Accuracy mark awarded zero

[a1] Accuracy mark awarded one

Independent accuracy mark awarded zero

Independent accuracy mark awarded one

Independent accuracy mark awarded two
BOD Benefit of the doubt

BP Blank Page

x Incorrect

Dep Used to indicate DM or DM1
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Annotation Aeaning
DMl Dependent on the previous M1 mark(s)
Follow through
[rme] Indicate working that is right or wrong

Highlighter

Highlight a key point in the working

Ignore subsequent work

1

Judgement

Ju Judgement
[[Fo] Method mark awarded zero
[M1] Method mark awarded one
[mz] Method mark awarded two
WA ] Misread
o] Omission or Other solution

Off-page comment

Allbows comments to be entered at the bottom of the BM marking window and then displayed when the associated question item is

navigated to.

Om-page comment

Allows cornments to be entered in speech bubbles on the candidate response.

[CPE] Judgment made by the PE
Pre Premature approcimation
[5C] Special case
SEEM Indicates that work/page has been seen

24
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Annotation Aeaning

Error in number of significant figures

SF

M Correct
TE

EF]

Tr:l.n.i-unptmn cIror

Correct answer from incorrect working
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Mark Scheme Notes

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes may include marks awarded for specific reasons
outside the scope of these notes.

Types of mark

M

DM or DB

Method meark, awarded for a valid method applied 1o the problem. Method marks are not lost fior numerical errors, algebraic slips or errors in units.
However, it 1s not usually sufficient for a candidate just io 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. Correct application of a formula
without the formula being quoted obviously carns the M mark and in some cases an M mark can be implied from a correct answer.

Accuracy mark, awarded for a cormect answer or infermediate step correctly obtained. Accuracy marks cannot be given unless the associated method
mark is carned {or implied).

Mark fior a correct result or statement independent of method marks.

When a part of a question has two or more *method” steps, the M marks are generally independent unless the scheme specifically says otherwise;
and similarly, when there are several B marks allocated. The notation DM or DB is used to indicate that a particular M or B mark is dependent on
an earlier M or B (asterisked) mark in the scheme. When two or more steps are run together by the candidate, the carlier marks are implied and full
credit i1s given.

Implics that the A or B mark indicated is allowed for work correcily following on from previously incorrect results. Otherwise, A or B marks are
given for correct work only.

*  Aor B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).

+  For a numencal answer, allow the A or B mark if the answer i1s comect to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).

+  The total number of marks available for each question is shown at the bottom of the Marks column.

+  Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.

+  Square brackets | | around text of numbers show extra information not needed for the mark to be awarded.
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Abbreviations
AEF/OE  Any Equivalent Form (of answer is equally acceptable) / Or Equivalent
AG Answer Given on the question paper (5o exira checking is needed to ensure that the detailed working leading to the result 15 valid)
CAD Correct Answer Only (emphasising that no *follow through' from a previous error is allowed )
CWO Correct Working Only
ISW Ignore Subsequent Working
501 Seen Or Implied

sC Special Case (detailing the mark to be given for a specific wrong solubion, or a case where some standard marking practice is to be varied m the
light of a particular circumstance)

WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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uestion Answer Marks Cuidance
Had 1 (23 W5-3r) =0 - 21r +10 -
O Lom{m #1020 + 1)) = 21 L nin + 1)) + 100 M1 | sybstitutes formulae for zr: and Er.
=3 — b 44t Al
3
lib) 1 1 1 ] Bl | Finds partial fractions.
(2-3r)5-3r) 312-3r 5-3r)
= 1 i1 1 11 1 11 1 M1 Al | Wnites at least three terms, including first and
Zlm - _1,| _I E,' 4 ;.-4 _]," + —ll—ﬂ _4," last, to demonstrate cancelation.
1y 1 1
= _.:l-_‘—ﬁ.-l_"—.*.'ll
1 ] Al
S A —
6 3(2=3n)
4
lic) Z | 1 Bl | Allow FT from (b) if of similar form.
=(2-3r)5-3r) 6
1
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uestion Answer Mar! ruidance
i A Marks Couid
2ia) r=x -1 Bl | Uses correct substitution.
. ' b M1
r+ 1 2lv+1 1=0 2Hy+l) =—yp-2
raly+2y+l) + =2+l ¥ Substitutes and obtains an equation not
By+)=—[p+2) =By+8=—y' -6y -12y-4§ involving radicals.
v oGy + 20y +16=0 i
3
2ik) (e 1) +(F —1) +(# —1) =6* —2020) el o N
a + B+ =la+ 4+ ¢ - Naf+ S+ pa).
-4 Al | FT
2
2(c) 1;‘._1?'_'_1;;._]}' ‘|.""”I = i —d) — (=61 —16(T) M1 | Uses their equation from (a) or a valid formula
: d for the sum of cubes.
96 Al
2
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uestion Answer Marks Cuidance
3ia) u=5=6'-1 Bl | Shows base case.
Assume that it is truc for n=4k , so 1, =6' =1 B1 | States inductive hypothesis.
Then 4y, —6(6" ~1)+5= g M1 Al | Substitutes into recursion formula.
So, it is also true for n =4k + 1. Hence, by induction, &, =6" — 1 is true for all positive Al | Fiaten comcim—nmn
integers.
5
b} Y g -1 (8" -1)(6"+1) M1 Al | Uses (a) and difference of two squares.
S I - =6 +1
u, 6" -1 6" -1
2
ruestion Answer Marks Gruidance
dia) A rotation, followed by a shear. B2 | Award Bl if given in the wrong order.
[anticlockwise, centred at the ongin, through an
angle ), [x-axis fixed, with {01 mapped 1o
(2,1).]
2
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uestion Answer Marks Cuidance
Hb) [cos@ + 2sin@  2oosd - smé Bl
T sin cosé 1
‘cosf+2sind  2cos#@-sindY x| (xcosf+ 2rsind = ysin#+ 2ycosd) Bl fxy X))
. i |—| . T:ansibrms| | 1]
| sin & cosd [y xsiné + yeos 8 ) Wv) ¥
xainf+ yeosfd =y AND xcos8+ 2xsind — ysinf + 2yecosd = x MI* | Uses XY =71 and ¥ = ¥-
xsin
cosfl + 2xsi —_— 2cosf s =5 "
> rooafls Zesng+ 1- ,_-mu‘ coafl - zing)= x Al | Combmes equations cormectly to eliminate y or
X.
{cos@+ 2sin@)(1 - cos @) + 2sinfcos f —sin’ = | - cosd D-‘E Stmplifies.
cos —cos” @+ 2sinf—sin® @ = | — cosd = sind + cosd =1 ’
f=1n Al
T
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uestion Answer Marks Cuidance
Sia) — . Bl | Spiral shape on [0, 2x], with comect onentation,
P starting at pole and with one other point of
i | intersection with the initial line.

/ -+ 8=0

! Bl | r strictly increasing, correct gradient at poimts of
I' Il_-" intersection with the imtial line.

| /

1 -I_.'

II .-'r

I."-. /;f

' A
Y
N -
. g
e -
2
5(I) Mo, is Bl e
L e dn t["ras
“o0 =l
_ L--tf]':c"']:x J-:xﬁ-f?-:é"drﬂ M1 Al | Integrates by parts.
- '—.[4;&:"-" T -4[4&*"]:’ N m‘[:“c*"du = [Jr?-'c'-" _168M 4 mc'-"]": M1 AL | Intcgratcs by paris again.
- .l =] {1l o
= (8" - 32+ 64 e’ - 64 Al
[
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uestion Answer Marks Cuidance
Sie) ve Gei® sin Bl | Uses y = rsind
d 1 N PR T R ) M1 Al | Differentiates.
LA cosd +sind| L™ +eb | HHer et
de \ !
¥ 20= Boost+ (L8 +1)sind=0 AL | A
Sons S 4 |: ¢ 1)sin5 = —0.1399 Bl | Shows sign change.
and 5.05c0s5.05+1E + 1)sin5.05 = 0.1336
5
uestion Answer Marks Cuidance
fia) AR = —j +dk AC=i -j+k Bl | Finds direction vectors of two lines in the plane.
i j K ey 30 M1 Al | Finds normal to the plane ABC.
0 2 4= 4 |-|2
1 -1 1 -1] \-1)
WD+ —{-2)=5=3x+2p-==5 M1 Al | Substitates point.
E]
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uestion Answer Marks Cuidance
i) i k| [+4y 1 M1 Al | Finds normal to the plane 450,

02 4= 0 [~]0O

0 0 r+2 0 L)
EXTES M1 | Uses dot product of normal vectors in comect

T H0|= ﬁmﬁ:} formula.
L —-1)i0)
(1#2-2)= a=367 Al | 0641 rad.

4
fic) i j k| -2y [i-1) M1 Al | Finds common perpendicular.
02 4|= 4 |~|-2
-1 1 1+l 2 701
F1 Yy =10 M1 Al | Uses formula for perpendicular distance.
1 1+2
-1W =2 ||=
P -d+6] H | ‘Jr"—lr—h
i+2 \F 3 1[ y o 'r:l M1 | sets equal to E and solves for 1.
~ =of2 =t +2)y =2|" -2 +6

N T

r—fr=8=0 >.-=2[1+~q|r2_:|_:=212—1|r2_] ALAL [ r=683% =117
7
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uestion Answer Marks Cuidance
Tia) x=-%, x=4 Bl | Vertical asymptotes.
y=1 Bl | Horizontal asymptote.
2
k) dv (2x" = Tx— 4 4x - 5) - (22" = SxN4x-T) Ml Finds ¥
dr | 27 —Tx -4 }: th
4x° + 1 —20=0 M1 | Sets equal to ( and forms equation.
(<5.£) [LE) Al Al
4
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uestion Answer Marks Cuidance
Tic) . :i Bl | Axes and asvmptotes labelled.
|. Bl | Comrect shape and position.
| \
| *
! x
|
{0,0), [;_m Bl | States coordinates of intersections with axes.
) 2 May be seen on their diagram.
3
Tid) ¥ Bl | Comrect shape and position.
|
x'll i ——
(LR |
1
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uestion Answer Marks Cuidance
Tie) It -Sx 1 or 1 M2 | Finds critical points, award M1 for each case.
I —Tx-4 9 Ir—Tx-4 @
16" —38x +4 =0 or 20" —52x—d4=0
T = 3 F= .3 It Al Al
a=Ba 235 x :—I—q"]:mr Eayll, r=£-2411
Boifilcreclt-2 83, Bl fillcrced i
=
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