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Generic Marking Principles

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

GENERIC MARKING PRINCIPLE 1:

Marks must be awarded in line with:

e the specific content of the mark scheme or the generic level descriptors for the question

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

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

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

e marksare 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 errors

marks are not deducted for 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.

GENERIC MARKING PRINCIPLE 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).

GENERIC MARKING PRINCIPLE 6:
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or grade descriptorsin
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, 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 correct form of answer isignored (isw).

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

6 Recovery within working is allowed, e.g. anotation error in the working where the following line of working makes the candidate’ s intent clear.
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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

B

DM or DB

FT

Method mark, awarded for avalid method applied to the problem. Method marks are not lost for numerical errors, algebraic dlips or errorsin units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote aformula; 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 aformula
without the formula being quoted obviously earns the M mark and in some cases an M mark can be implied from a correct answer.

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).

Mark for 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 earlier marks are implied and full
credit is given.

Impliesthat the A or B mark indicated is allowed for work correctly following on from previoudly incorrect results. Otherwise, A or B marks are
given for correct work only.

e A or B marksare given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).

e For anumerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figuresif rounded (1
decimal place for anglesin degrees).

e Thetotal number of marks available for each question is shown at the bottom of the Marks column.

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

e  Sqguare brackets[ ] around text or numbers show extrainformation 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 (so extra checking is needed to ensure that the detailed working leading to the result is valid)
CAO Correct Answer Only (emphasising that no ‘follow through’ from a previous error is alowed)

CwWO Correct Working Only

ISW Ignore Subsegquent Working
SOl Seen Or Implied
SC Special Case (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practice is to be varied in the

light of a particular circumstance)
WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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Question Answer Marks Guidance
1 B1 | Allow any correct form
[f(x)=] 2¢ 8 [+c] Y
X
7=16+4+c M1 | Substitute f(2) = 7 into an integral.
€ must be present. Expect ¢ =13
Al = ieri
(%)= 3+ 8_13 Allowy =, f(x) ory can appear earlier in
X answer
3
Question Answer Marks Guidance
2 le ll 0 — ]JZ —_—
[1(x)=] ((2x—1)”2)x(lx2x§j (~2) Expect (2x-1)"" -2
3 2
(2x—1)”2 _2<0 — 2x-1<4 or 2x—-1<4 M1 | SOI. Rearranging and then squaring, must have
power of %2 not present
Allow ‘=0’ at this stage but do not allow * > 0" or
1] > 01
If ‘—2" missed then must see < or < for the M1
vad f a] is2¥20r a=2Y; Al
uefof a] is 2vzor ? WWW, OE e.g.g 25
Do not allow from *=0" unless some reference to
negative gradient.
4
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Question Answer Marks Guidance
3 X* —4x+3=mx—6 leading to x* —x(4+m)+9 *M1 | Equating and gathering terms.
May be implied on the next line.
b? —4ac leadingto (4+m)’—4x9 DM1 | SOI. Use of the discriminant with their a, b and
c
4+m=16 or(m-2)(m+10)=0 leading to m=2 or-10 Al | Must come from b? —4ac=0 SOl
Substitute both their mvaluesinto their equationin line 1 DM1
m=2leadingtox=3; m=-10leadingtox =-3 Al
(3,0), (3,24 Al | Accept 'whenx=3,y=0; whenx=-3,y =24
If final AOAOQ scored, SC B1 for one point
correct WWW
Alternative method for Question 3
*M1
g:2x—4 —2X—4=m
dx
X* —4x+3=(2x—4)x-6 DM1
X2 —4x+3=2x" —4x—-6—-9=x* > x=13 Al
y=0, 240r (3, 0), (-3, 24) Al
Substitute both their x valuesinto their equationin line 1 DM1 | Or substitute both their (x,y) into y=mx—6
When x =3, m=2; whenx=-3, m=-10 Al | If AO, DM1, AO scored, SC B1 for one point
correct WWW
6
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Question Answer Marks Guidance
4(a) tanx+sinx; K1 loadi SiNX+ SINXCOSX K M1 | Multiply numerator and denominator by cosx,
tanx—sinx[_ ] Ing to sinx—sinxcosx[_ ] or divide numerator and denominator by tan x or
1 sin X
+1 tanx + tanxcosx
COSX - ~ =
or [=K] [=K]
1 4 tanx — tanxcosx
COSX
1 4 Al | AG, WWW
sinx(1+ cosx tanx (1+ cosx
: ( )or cosx  COSX ( ) leading to 1+COSX[= k]
sinx(1-cosx) 1 _, cosx  tanx(1-cosx) 1— cosx
COSX
2
4(b) k —kcosx=1+cosx leadingto k—1=kcosx+ cosx M1 | Gather liketermson LHS and RHS
- Al | WWW, OE
k—1=(k+1)cosx leading to cosx=K~1
k+1
2
4(c Obtaining cosx from their (b) or (a M1
© g (b) or (2) Expect o=
+0.927 (only solutions in the given range) Al | AWRT. Accept £0.295n
2
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Question Answer Marks Guidance
5(a) Y% 42 x angle BAD =10 M1 | Use of sector areaformula
AngleBAD =1.25 Al | OE. Accept 0.398r, 71.6° for SC B1 only
2
5(b) ArcBD =4xtheirl.25 M1 | Use of arc length formula. Expect 5.
BC =4tan(their1.25) M1 | Expect 12.0(4). May use ACB=0.321 or 18.4°
oD - cos(th:r1.25) Ao \/ 42+ (their BOY: —4 M1 | Expect 12.69 — 4 = 8.69. May use ACB.
Perimeter =5 + 12.0(4) + 8.69 = 25.7 (cm) Al | AWRT
4
Question Answer Marks Guidance
6@ | f(x)=(x-1)°+4 B1
g(x):(x+2)2+9 B1
g(x)=f(x+3)+5 B1B1 | B1 for each correct element.
Accept p=3,g=5
4
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Question Answer Marks Guidance
6(b) Trandlation or Shift Bl
-3 B1FT | If given as 2 single translations both must be
or acceptable explanation 3 0
> described correctly e.g. ( j & [ j
0 5
FT from their f (x+ p)+q or their
F(x)—g(x)
Do not accept ! or 2
Pa)M 9
2
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Question Answer Marks Guidance
7(a) (a-x)° =a® —6a°x+15a"x? - 20a°X° +... B2,1,0 | Allow extraterms,
Terms may be listed. Allow a®x°.
2
®) (1+ ij(...15a“x2 —20a°% +...) leading to | x* | (15a* - 40a” Attempting to find 2 termsin x
ax
15a* — 40a” = -20 leading to 15a* — 40a® + 20[= 0] Al | Termson one side of the equation
(58 -10)(3a” - 2) [=0] M1 | OE. o |
M1 for attempted factorisation or solving for a?
or u (=&) using e.g. formula or completing the
square
B1B1 | OE exact form onl
a=12, i\ﬁ Y 5
3 If BOBO scored then SC B1 for +/2, \g WWW
or £1.41,+0,816 WWW
5
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Question Answer Marks Guidance
8(a) [fg(x)=]1/(2x+1)* -1 B1| SOl
1/(2x+1)° -1=3leadingto 4(2x+1)*=1 M1 | setting fg(x)=3 and reaching a stage before
1 ) 2X+1=1% or reaching a 3 term quadratic in
or =[£]2 or 16x° +16x+3=0 X
(2x+1)
2x+1=1Y% or 2Xx+1=-Y5 or (4x+1)(4x+ 3)[:0] A1l | Or formulaor completing square on quadratic
3 Al
X=—— only
Alternative method for Question 8(a)
x*-1=3 M1
g(x) =_2 Al
1 5 M1
(2x+1)
Al
X=—— only
4
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8(b *M1 in 2x+1 '
(b) __ 1 1 leading to (2x+1)2: 1 leading o 2x+1=[+] 1 Obtain 2x+1 or 2y+1 asthe subject
(2x+1) y+1 [y+1
x=[+] 1 1 DM1 | Make x(ory) the subject
2,y+1 2
1 1 Al [x+1 _
- -= OEeg. — x+1_ E - X +1+1
2Ux+1 2 2x+2 2 \ax+4 4 2
3
Question Answer Marks Guidance
9(a) 24 a M1 | Form an equation using a numerical form of the
7100 1-1 percentage and correct formulafor u,andS.
100r? —100r +24{=0] Al | OE. All 3 termson one side of an equation.
2 3 A1l | Dependent on factors or formula seen from their
(20r —8)(5r -3)[=0]—> r=c ¢ quadratic.
3
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Question Answer Marks Guidance
9(b) 3x{(a+4d)} :{(2(a+1)+11(d +1))} *M1 | SOI Attempt to cross multiply with contents of
at least one{ } correct
Simplifiesto a+d =13 Al
5 5 *M1 | SOI Attempt to cross multiply with contents of
[E}XS{(ZM 4d)} = {E}X 2{(4(a+1) +4(d +1))} at least one{ } correct
Simplifiesto —a+2d =8 Al
Solve 2 linear equations simultaneously DM1 | Elimination or substitution expected
d=7, a=6 Al | SC B1 for a=6, d=7 without complete working
6
Question Answer Marks Guidance
10(a) _ 3 i 5 , M1 | Attempting to find required gradients, sides or
Gradient of AB = —— , gradient of BC = — or lengths of all 3 sides or vectors vectors
5 3
m,,m,. =—1 or Pythagoras or AB.BC =0 or cosABC =0 from cosinerule Al WwWw
2
10(b) Centre = mid-point of AC = (2,4) Bl
1
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10(c) (x—their XC)2+(y—theiryc)z[zrz]or(theirxc—x)2+(theiryc—y)2=[r2] M1 | Useof circle equation with their centre
(x=2)*+(y-4)* =17 AL | Accept X2 —4x+y?—8y+3=0 OE
2
10(d) -1 M1 | Use of mid-point formula, vectors, stepson a
(—ng,—ygojz(m) or BE=ZBD=2(4] ol
Or Equation of BE is y=—-4(x—3)or y—4=-4(x-2) leadingto y=-4x+12 May be seen to find x coordinate at E
Substitute equation of BE into circle and form a 3-term quadratic.
3) (-2 1 Al | E=(1,8)
(xy)=(18) or OE = 0 + s s Accept without working for both marks SC B2
, . . B1 | Or gradient of BE = -4
Gradient of BD, m, =4 or gradient AC =% = gradient of tangent roradient o
Equation of tangent is y—8= %4(x—1) OE M1A1 | For M1, equation through their E or (1, 8) (not,
A, B or C) and with gradient ——
their —4
5
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11(a) ﬂ_lx‘”z—ikzx‘” B1B1 | Allow any correct unsimplified form
dx 2 2
1 2 1,5 32 , 1 o 1,5 302 M1 | OE. Set to zero and one correct algebraic step
X _Ekx =0 Ieajlngtoax _Ekx towards the solutions.
Y must only have 2 terms.
dx
(k?,2K) Al
4
11(b B1| OE
() When x = 4k?, ﬂ:{i_iz:li
dx |4k 16k |16k
B1
y= oAk x| =K OE. Accept ok + X
2k| 2 2
_ _ 5k 3 ) 5k 3 5 M1 | Useof line equation with their gradient and
== (x-4k =mMXx+c——=—(4k")+cC ,
Equation of tangent is y 5 16k(x )or y +Cc— > 16k( )+ (4K2.their y) |
Al | OE
When x=0, y= 5—k—3—k: 7—k or from y=mx+c, c:7—k
2 4 14 4
4
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Question Answer Marks Guidance
11(c) 3 B1 | Any unsimplified form
1 1 22 1
I(XZ +k?x 2 ]dx:T + 2k?x2
3 3 M1
(16; + 4k3j _(% + 3ng Apply limits zglkz — 4k? to an integration of y.
MO if volume attempted.
49k3 Al | OE. Accept 4.08k*
12
3
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