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General Marking Guidance

All candidates must receive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

Mark schemes should be applied positively. Candidates must be rewarded
for what they have shown they can do rather than penalised for omissions.
Examiners should mark according to the mark scheme not according to
their perception of where the grade boundaries may lie.

There is no ceiling on achievement. All marks on the mark scheme should
be used appropriately.

All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the
mark scheme.

Examiners should also be prepared to award zero marks if the candidate’s
response is not worthy of credit according to the mark scheme.
Where some judgement is required, mark schemes will provide the

principles by which marks will be awarded and exemplification may be
limited.

When examiners are in doubt regarding the application of the mark scheme
to a candidate’s response, the team leader must be consulted.

Crossed out work should be marked UNLESS the candidate has replaced it
with an alternative response.

Types of mark
o M marks: method marks
o A marks: accuracy marks
o B marks: unconditional accuracy marks (independent of M marks)
Abbreviations
cao - correct answer only
ft - follow through
isw - ignore subsequent working
SC - special case
oe - or equivalent (and appropriate)
dep - dependent
indep - independent

c o O 0O o O o o

awrt - answer which rounds to
o eeoo - each error or omission
No working

If no working is shown then correct answers normally score full marks
If no working is shown then incorrect (even though nearly correct) answers
score no marks.



With working

If there is a wrong answer indicated on the answer line always check the
working in the body of the script (and on any diagrams), and award any
marks appropriate from the mark scheme.

If it is clear from the working that the “correct” answer has been obtained
from incorrect working, award 0 marks.

If a candidate misreads a number from the question: eg. Uses 252 instead
of 255; method marks may be awarded provided the question has not been
simplified. Examiners should send any instance of a suspected misread to
review.

If there is a choice of methods shown, mark the method that leads to the
answer on the answer line; where no answer is given on the answer line,
award the lowest mark from the methods shown.

If there is no answer on the answer line then check the working for an
obvious answer.

Ignoring subsequent work

It is appropriate to ignore subsequent work when the additional work does
not change the answer in a way that is inappropriate for the question: eg.
Incorrect cancelling of a fraction that would otherwise be correct.

It is not appropriate to ignore subsequent work when the additional work
essentially makes the answer incorrect eg algebra.

Transcription errors occur when candidates present a correct answer in
working, and write it incorrectly on the answer line; mark the correct
answer.

Parts of questions

Unless allowed by the mark scheme, the marks allocated to one part of the
question CANNOT be awarded to another.



Question

Working

Answer

Mark

Notes

1.2092

BO for 1.20920 or 1.20921

Total 1 mark

7—4n=-12Zor 4n=130

M1 for setting the given expression equaHb23
or getting 4n = 130. This mark can also be achie
for getting the33“ termas —125 or the 329 term
as—121

130

n=—=32.5
4

No + valid reason

Al dependent on previous M markorFNo’ plus
valid reason eg 32.5 is not an integer, is a decim
is not a whole number, is a fraction (oe) or 130 ig
not a multiple of 4 etc. or stating that thé“32rm
is —121 and the 3% term is—125

Finding n = 32.5 and saying no without a reason
A0

Total 2 marks

133-90

M1 oeeg 90- (180— 133) or for 90- 47 (with the
47 possibly seen on the diagram)

43

Al allow 043

Total 2 marks

7 5 27 32
2—x3—=—x— oeor
10 9 10 9

2><3+1>< 3+—5>< 2+—7><—5
10

M1 correct improper fractions or clear alternative
method- this stage must be shown to award any
marks

or 3x3—2=3x1—6=i8= ey

9 " 10 9
864 48 ¢
5 710 5 5 5

o0t _ 9
90 5

Al dependent on M1 must see at least one
. . 27 32 ,
intermediate step betwee:fu(—)x—9 and final

answer- all stages of simplification if shown neeg
to be correct. No equivalent answers allowed

Total 2 marks




h—-6=2g+1or 2h=4g+ 2+ 120r h-6=

49+ 2

M1 for either dividing both sides byd@ expanding
brackets correctly and adding 12 to both sides

h=2g+7

4g+14

Al allow (h=) or2g+7or7+2gon

49+ 2

answer line but A0 fo(h =) +6

SCBL1 for correctly making g the subject e.g.

h—7 2h—14 h
-)—~ - -)—-35
(9=) > or (g=) 1 or (9 )2

Total 2 marks

eg8x>-2 or -2< 8x

M1 oe (eg-8x < 2) for collecting like terms
correctly and getting to one term in x and one
constant term only

Al (oe eg » —0.25 x> —% ,—0.25 < x etc)

Total 2 marks

B2 for both correct
B1 for one correct (no marks if more than 2
answers given) allow equivalent answers eg 2 (f

J20 24

—)and 1 (forF)

NG

Total 2 marks




7(4)'(19)

M1 for complete corrdanethod to find volume
with r = 4 or 8. An answer of 160 with no
working scores M1 but look out for this coming
from an incorrect method

503

Al ceo (for reference: 502.6548246 — allow 502
from using 3.14 ag (more accurate values af
should give 503)Allow 1607 = 502 for 2 marks

Total 2 markj

4.5x10%

60x 60x 10

45x10* 4.5 1¢
: : or
3600x 16" 3.6 10
ax10 (where a is non-zero real number) or
1.25x 10 (where n is a hon-zero integer) or

125000 or12.5x 10 (oe correct answer which
is not in standard form)

M1 oe e.g for

1.25x 10

Al

Total 2 marks

10

557.75
1.15

M1 oe correct method @57.7&% or

15 , 557.75-x

557.75- 557.7% 0 x100= 1t
115 X

485

Al

Total 2 marks




11

(@)

25

Bl
No marks if more than one answer given

(b)

161+ x _995

M1 for setting up a correct equation inrx o
implying a fully correct method for finding thé'8
test score

eg8(22.5- (2% 24 25 18 28 25 2or

180 161 or8(22.5)- 16:

X = 22.5(8)- 16

19

Al — atrial and improvement approach scores 2
marks if correct otherwise no marks

Total 3 marks

12

(@)

—27

H

Bl

(b)

3y(4x-5)

B2

B1 for a correct partial factorisatiie
3(4xy—5y) or y(12x—15) or the common facto

of 3y outside a bracket with just one error in the
bracket

Total 3 marks

13

1

229 (3 2]= 2

M1 for setting up a correct equation in x
ey 4(2x—1)+%(4)(x+ 3= 2

Condone missing brackets provided recovered
correctly later

10x+ 2= 28= 1X= 2((0e)

depM1 for collecting like terms must be the
correct order of operations to getaw= b but allow
one error only when rearranging. Condone mgssi
brackets provided recovered correctly later

2.6

Al (oe)

Total 3 marks
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M1 for construction lineand perpendicular
bisector ofAB

M1 for construction lineand angle bisector of
BAC

Al dep on a correct bisector of lid8 and the

Region T correct bisector of angle BAC and must have scg
correctly at least one M mark so must have the constructig
identified lines for at least one of the dwbisectors for T
correctly identified Shading required but condone
T notbeing labelled
If MO MO thenSCBL1 for the correct region but
missing all correct construction lines (but must h
the bisector of linéB and the bisector of angle
BAC)
Total 3 marks
15 y—X<2 B1 condone strict inequalities eg-x < 2 for all
three marks. Allow any re-arrangement provided
correctegx—y+2>0
3X+y>15 Bl oe eg—-y+15< X
y>0 B1

Total 3 marks
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In AECBandaA ACD

AC = CE - sides of the square ACEF are equal

BC = CD - sides of equilateral triangles are equal

because the ‘base’ of each triangle is a side of the square

ZECB=ZACD (:150’) because both obtuse angl

are the sum of #hright-angle 6r ACE or 90) and the
angle at the base of an equilateral triangle

(HenceAECB anda ACD are congruent)

M1 M1 (1 mark for each with correct reasen)
must have underlined wordsallow singular/plural
confusion(eg ‘side for ‘sides)

Allow X or ‘60 + 90 (but not just150) for ‘sunm’
— not sufficient just to say angle C in this case

SC B1 if MO MO scored but all three A€ = CE,
BC =CD and ZECB= ZACD stated together
with SAS

SAS

Al for all three (with correct reasons) + SAS
(ignore incorrect or additional reasons)

Total 3 marks
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4_2@,_“ z\fsj(faﬁ

M1 for multiplying numerator and denominat

by \/§—1 orl—x/é

V3+1 | V3+1 )\ /3
4J3-4-6+2/3  43-4-6+2/3
or
3_1 (\/5)2_12

M1ldepfor expanding numerator (2, 3 or 4
terms) and denominator (2 or 4 terms)

condone one error only when multiplying out
both numerator and denominator

3J/3-5

Al final answer (dependent on both M marks

Total 3 marks
No marks for4_ 2\/5 = 3\/5— 5

J3+1
M1 only for

4-2J3\(J3-1]
S=d ket

M1 only for

4-2y3|(J3-1) -10r 6/3_ .
Bl e

SCB2 for
(4-2@]([3-1}_ 4/3- 4 & 2
J3+1 )\ V3-1) 2

regardless of subsequent working
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ZPOQ=2(ZPRQ

/PRQ=180- 11¢
180- ~POQ

ZOQP=
Q 2

M1 for acorrect use of angle at centre theorg

M1 for complete method to finddOQP

28

Al — correct value implies both previous mar

Reason 1

Angles on a straight line sum to 180°

Reason 2

Angle at the centre is 2 x (or double or twice) an
at circumferencéangleat circumference is ¥2 ang

at centre (so angle needs only be mentioned onc
this reason)

Reason 3

Angles in a triangle add to 180° and base angles
an isosceles triangle (are equal)

B1 for Reason 2nd one of Reasonsdr 3
stated correctly (must include underlined
words) dependent on a correct method for
finding ZOQP (or having stated the angle

correctly)

Allow A for triangle

Allow Z or £ for angle

Allow plural/singular confusion (for example,
‘angle rather thariangles)

Do not allow ‘origin’ for ‘centre’ but allow
‘central. Allow ‘inscribed for ‘circumferencé

Reason 3 may be given as two separate rea

Total 4 marks
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6
CD or AD

or CDorAD=

tan 24=

or CD or AD = 6tan 6¢

tan 24

CDorAD 6
sin 66 sin 24
complete correct method f@D or AD (eg by

2
Pythagoras e§D/CD = [L] —6%) (For
sin24

referenceCD (= AD) = 13.474...)

M1 oe eg or any other

Arc ABC = (ﬁjx 27[(6)(: —EJ

M1 or for arcAB or BC :(%jx 27(6) (For

reference: ArcABC = 13.823...)

6 11
2 —(1
(tan 24j+ 3C§ 2”)

M1dep (on both previous M marks)

40.8

Al for awrt 40.8 (for reference: 40.7754483

Total 4 marks

20

(@)

25,5,15

B2 all correct
B1 for one correct

(b)

Remaining frequency densities are 1, 0.75, 0.25
Missing bars are 4, 3 and 1 square high

M1 for one correct bar or correctly stating all
three required frequency densities

Correctly
completed
histogram

including
labelling on
frequency density
axis

Al correct histogram including frequency
density axis correctly labelled (one value
correctly labelled on the vertical axis is
sufficient). Heights of the missing bars are 4
3sg and 1 sqg. Check intervals carefully, theg
should be 8- 90, 90- 110 and 136 190
(check carefully for those that continue to 20

Total 4 marks




21 |(d | — (3 1 M1 (oe) or for one correct coordinate or for
OB= +
2)" -4 (-4.6)
(4,-6) Al
(b) - M1 for obtaining a correct expression &€

— (m-3 2
AC :[mzj:»\Ac\ = (m-3)*+(n+2)°

or ‘E‘ - \/(m—3)2 +(n+2)*

2 . .
or ‘AC‘ condone findingCA for AC for all

marks eg‘m‘z =(3- m)2 +(—2— n)2 scores M1

(m=3)"=25-(n+ 2°= m= 3./ 25 (n+ 2

or

m —6m+ I’ +4n—12= (=
(86 - 4Me* + 41— 12)
2

M1ldep setting equal to 25 (oe) and correct
order of operations to maka the subject
allow sign errors only when rearranging, or if
expanding(n+2)*or (-2-n)’. Taking only
the positive square root is fine.

Or for expanding which leads a 3-term
guadratic in m with a quadratic constant term
n (so five terms in total) and then correct usg
the quadratic formula by substituting values
correctly. Allow one slip (but condoné fr
(—6)?) and allow use of + rather thah

m=3+,/25-(n+ 2’

m=3+,/25-(n+ 2’

Al ISW once correct answer seen with posit
square root only (so check working for correq
answer). Allow equivalent answers

eg m=3++21- 4n— rf
If using quadratic formula, then most likely tg

6-++/84— 16— 47
2

seem= ISW once seen

Total 5 marks




22 | (a) AD?+CD? = AC2—> AC2— 94 18x M1 for a correct use of Pythagoras involviNg oe
= j— =
1-2x o 2__ 9 __3 B
g may sedC“ = or AC = etc.
18x 2 1-2x V1-2x
oeeg AC* =3+ need not be simplified
1-2x
) 18x 36 ) 9 36 M1 for obtaining an expression/equation for
egL”+9+ = or L '+——= or 2 -
1-2x 3 & 1-2x 33— & L (CH) or L fromacorrect second application o
Pythagoras (dependent on first M mark)
(|_2 :)ﬁ_g_ﬂor (|_2 :)i__g
3—8x 1- X 3-8 1- X
eg M1 for the correct methodf obtaining a single

(12-) 36 9 36(1- %)- 9 3- &)

(unsimplified) fraction forL /CH or L2
(dependent on first two M marks) oe eg

(2 36 o1&
3-8x 1- X
_36(1— 2()— ?{ 3- 8()( T 2)— 18( 3 )8)
- (3-8x)(1- )
, 36— 72X— 27+ 126— 148 — 54+ 144 M1 for expanding all terms in tirenumerator-
('— :) 3_8%)(1— allow one slip (dependent on all previous M mark
( B X)( B ) —this mark anbe implied by a correct final answsé
36— 7TX—- 2+ TX 9
Or (2= i 2 _
r ( ) (3_ 8x)(1— 2>() or for getting to(L )(3—8x)(1— 2>() or
(L =)\/(3_ 8x)9( 29 provided previous M
mark awarded
(LZ :) 9 sol - 3 Al (dependent on all previous M marksallow
(3-8x)(1- ) \/(3— 8x)(1- ) 3 without explicitly stating k = 3

JE89( 29




ALTERNATIVE

18x M1 for a correct use of Pythagoras involvil\g
AD*+CD*=AC*= AC*=9+ 1-ox (possibly implied by next M mark) or equivalent
eg AC* = 9
1-2x

AH2=AD?4+DC?+L? M1 for acorrect second application of Pythagora

36 18¢ K2 obtaining an expression/equation forrki¢
= —0+ (dependent on first M mark)

3—8x 1- X * & L+ X
36 9 k?

Or = +
3-8 1-X 3F& I X

361-X=93& 1+ X2+ 18 3 8+Kk°
or36 1- X = 9 3- & +k°

M1 for correctly removing all fractions (depender
on first two M marks)

k?=36—7X— 27- 1268+ 14 — (54 144 >
or kK =36— 7X— 27+ 7X

M1 for expanding and attempt to simplify
(dependent on all previous M marksallow one

slip

Al (dependent on all previous M marksjot for
k = +3unless followed by k 3 only

(b)

Volume = (3)(\/3J(\/(3— 8xi;(1— &)J

M1 for a corect expression for the volume (allow
with or without x = 0.3 substituted). Allow if the
expression foCH is still in terms of k or the
incorrect k

67.5

Al final answer of 67.5 only (Deg:%S)

Total 7 marks
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3y—1=0.2

M1 can be implied by a correct value of y seq

y=04

Al

%y+0.1+(2x— A+ 0.05( §- 1

+(x—2)+0.12+ 0.03= .

M1 (setting up an equation in terms of x (ang
or their value of }) — must be equivalent to 8
terms equal to 1. This mark can be implied if
an equation in terms of x only (with their y
substituted) is seen

%(0.4)+ 0.3 ( X— §+ 0.05( 3(0.4) )

+(x— 2)+ 0.12+ 0.03
Leading tox=(2.1)

M1 Setting up an equation in terms of x only
and solving for x (dep on both previous M
marks)

If correct: -=5.3+ X=1o0r 1.4 + 3x=7.7 are
common

250@y+(2x— he( -1+ 0.1%

M1dep (on all previous M marks)using their
values of x and y (oe eg 25Ceven) Finding ©
(evens) correctly (without ever finding odds) sco
4 marks only

Look out for 250(‘0.2° + ‘0.2’ + ‘0.2’ + 0.12)

180

Al
180 as final answer. Do not ISW if 25A.80
considered

Total 6marks
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(@)

B2

or B1 for a2x 2matrix with 2 or 3 correct
entries. Check carefully for transcription erro
but do not condone misreading operators

(b)

B2

or B1 for a2x 2matrix with 2 or 3 correct
entries. Check carefully for transcription erro,
but do not condone misreading operators

(c)

B2
or B1 for correct determinant or B1 for

2 -2 )
k where k is non-zero
-2 3

M1 for the correct intention of matrix multiplicatig
of their inverse oB with A in the correct order (bu
they donat need to attempt the multiplication)

1 -3
-25 5

2\-5 10
no working scores all 4 marks

1( 2 -6 .
Al (oe) eg— - a correct answer with

(©)

ALTERNATIVE

G AR

3a+2c=—-2 2a+ 2c=—1:
Bb+2d=1 2+ 2d= 4

B2
or B1 for 2 or 3 correct equations

M1 for one correct column of matriX

1 -3
-25 5

AL(oe)e.g| 2
oe) e.q—
92—5 10

Total 8 marks
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(@)

Sy=15(=y= ¥)

M1 for correct application of intersecting chord
theorem

(7x)2 =15 +y*— 219(y) cosl2

M1 for correct application of cosine rule (either in
terms of x and y or using their result from
intersecting chords to get an equation in x or y)
Condoneasingle error in cosine rule

eg 7X*=15+y*— A 15(y) cosl2
(7x)° =15 +y*+ A 15(y) cos12
(7x)2 =15 +y— 219(y) cosl2

49x° = 225+ K+ 4%

M1dep (on both previous M marks)ubstituting
to obtain an equation in x (or y) only eg

2
49(%) = 2251y + 15

40X* — 45— 225= (

Al (oe- correct 3-term quadratic in x or in y eg
8y* — 27y— 405= ()

eg(8x+15)(x—3=C

or

—(—9)+ /(-9 — 4(8) 45)

c9%= 2)

M1 for attempting to solve their 3-term
quadratidn x or in y e.g.(8y+45)(y— 9 = C-

if no working shown then a correct answer f(
either x or y from a correct quadratic can im
this mark (otherwise they must show a meth
for solving their incorrect quadratidjor
factorising when expandethe result must givat
least 2of the 3 term®f theirquadratc. Or for
correct usef the formulaby substituting valuem

correcty butallow oneslip and allow9?for
(—9)? underneath the square root.

x=3,y=9

Al dep on all previous M mask




(@)

ALTERNATIVE

Sy=1%(=y= ¥)

M1 for correct application of intersecting chord
theorem

sinCDE _ sin12C or sinDCE _ sin12C
y X 15 X

M1 for acorrect application of the sine rule

SinCDE = 1;' sin120= CDE= ..

M1dep (on both previous M marks¥inding angle
CDE (for reference: 21.7867893)

DCE=180—-120- 21.78.= 38.

Al for angleDCE (for reference: 38.213210..)

> 15 or y B 15
sin120  sin('38.2'  sin('21.8") sin('38.2'

M1 for applying the sine rule a second time
(dependent on all previous M marks)

x=3,y=9

Al condone if non-exact values seen provided fi
answers are integers - dependent on all previou
marks

(b)

AE:ED:5:150r—=1 or@=3 orE or
ED 3 AE 15
15

Eor F but not just 3 (unless clear where this

value has come from)

M1 (oe e.gEB: EC=x:y or their y (possibly in
terms of x from (a)) or consider
area ofAABE  7x5xxsin120

area ofACDE  1x 1%x sin12(
X 3 1

:3_y:2_7:_9]

(&n=9)

Al correct answer with no working scores both
marks— do not award this A mark foB?

Total 8 marks
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(@)

y = ko + 3k — 2x— 6= _
dx

M1 for expanding to obtain a cubic in x with four
terms and attempting to differentiate (with at leag
one term correct)

Y _3i0¢ + 6lx— 2
dx

Alft for correctly differentiating their expanded
expression

x=—1%:_8:» (- D+ &(— ) 2 ¢

M1 for substitutingx = —1 into their three term
quadratic expression f(}gl and settingg—y =-8
X X

to obtain an equation in k only (for reference if
correct when solved k = 2)

3kx? + Bkx — 2= Oor%=3(2)x2+6(2)>(— 2

M1dep (dep on both previous M marks) for setin
their first derivative equal to zemy substituting
their value for k into their first derivative

3 +6x—1=C

Al (answer given so sufficient working must be
shown egnust see the derivative set equal to zer

before simplifying o 3x* + 6x— 1= C) - must see
3x* + 6x— 1= C all on the same line (including
the = 0) and clearly stated as their final answ

(b)

3(x+1)° -4

Bl fora=3,Blforb=1andBlfa=-4
Award SC B2 for3(x+1)— 4

()

3(x+1)2 =4=X= ..
or

(e 646 —4(3) 1)

2(3)

M1 for correct order of operations to find x from
their a( X+ b)* + cwith a, b, and ¢ non-zero and
leading to real value(s) of ©r for correct use of
the quadratic formula 0Bx* + 6x— 1= C by
substituting values in correctly - allow one sli

Al oeeg x= —11\/% asa final answer (so do

not ISW if replaced with non-exact values)

Total 10 marks
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M1 — the first two M marks can be awarded i
using the same letter for the constant of
proportionality in both equations

Note thex=w?is MO

M1
Note tha y = 1 is MO

Jw

_ Wb _ 1
=k =xy andk_4(2)

Or if using k for both constants then
1
= k" =xy® andk’ ==(2°
Xy 7(2)

M1 (dependent on both previous M marks) fq
eliminating wand then usingy =2 and %

e.g. xy° =kk,® with k, =2 andk, =6

p=6,q=16

Al (acceptxy® =16)

Total 4 marks
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