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General Marking Guidance

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

e Markschemesshouldbe applied positively. Candidates must berewardedfor
what they have shown they can do rather than penalised for omissions.

e Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

e Thereis no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

e All the marks on the mark scheme are designed to be awarded. Examiners
should always award fullmarks if deserved, i.e. if the answermatches the mark
scheme. Examiners should also be prepared to award zero marks if the
candidate’sresponseis not worthy of credit according to the mark scheme.

e Where some judgementis required, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

e Whenexaminersareindoubtregardingthe application of the mark scheme to
acandidate’sresponse, the team leader must be consulted.

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



EDEXCEL IAL MATHEMATICS
General Instructions for Marking

1. Thetotalnumberof marks forthe paperis75.

2. The Edexcel Mathematics mark schemes use the following types of marks:

M marks: Method marks are awarded for ‘knowing a method and
attemptingto applyit’, unless otherwise indicated.

A marks: Accuracy marks can only be awarded if the relevant method (M)
marks have been earned.

B marks are unconditional accuracy marks (independent of M marks)

Marks should not be subdivided.

3. Abbreviations

These are some of the traditional marking abbreviations that will appearin
the mark schemes and can be used if you are using the annotation facility on
ePEN:

bod - benefit of doubt
ft - follow through

o thesymbol fwill be usedforcorrect ft
cao - correctanswer only

cso - correct solution only. There must be no errorsin this part of the
question to obtain this mark

isw - ignore subsequent working
awrt - answers whichround to

SC - special case

oe - or equivalent (and appropriate)
d.. ordep - dependent

indep - independent

dp - decimal places

sf - significant figures

* - The answeris printed on the paper orag- answer given



. L ord.. - The second mark is dependent on gaining the first mark

. AllAmarks are ‘correct answer only’ (cao), unless shown, forexample, as Al ft
toindicate that previous wrong working is to be followed through. Aftera
misread however, the subsequent A marks affected are treated as A ft, but
manifestly absurd answers should never be awarded A marks.

. Formisreading which does not alter the character of a question or materially
simplify it, deduct two from any A or B marks gained, in that part of the
question affected. If you are using the annotation facility on ePEN, indicate
this action by ‘MR’ in the body of the script.

If a candidate makes more than one attempt at any question:

a) If allbutone attemptis crossed out, mark the attempt whichis NOT
crossed out.

b) If eitherallattempts are crossed out ornone are crossed out, mark all the
attempts and score the highest single attempt.

Ignore wrong working orincorrect statements following a correct answer.



General Principles for Pure Mathematics Marking
(NB specific mark schemes may sometimes override these general principles)

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+c) = (x+ p)(x+q), where |PC]| = |C| leadingtox=..
(ax® +bx +¢) = (mx+ p)(nx +q), where |pq| = |c| and |mn| = |a| leadingtox= ..

2.Formula
Attempttouse correct formula (with values fora, b and c)
3. Completing the square

Solving x> +sx+c—o0: (xt2)’tqte, ¢#0 leadingtox= ..

Method marks for differentiation and integration:
1. Differentiation

Power of atleast one term decreased by 1(x" — x")
2.Integration

Power of atleast one termincreased by 1(x" — x"*')

Use of a formula
Where a method involves using a formula that has been learnt, the advice given
inrecent examiners’ reportsis that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if
there are small mistakesin the substitution of values.

Where the formulais not quoted, the method mark can be gained by implication
from correct working with values, but may be lost if there is any mistake inthe
working.

Exact answers

Examiners’ reports have emphasised that where, forexample, an exact answeris
asked for, orworking with surds is clearly required, marks will normally be lost if
the candidate resorts to using rounded decimals.

Answers without working
The rubric says that these may not gain full credit. Individual mark schemes will
give details of what happens in particular cases. General policy is that if it could



be done “inyourhead”, detailed working would not be required. Most
candidates do show working, but there are occasional awkward cases and if the
mark scheme does not cover this, please contact yourteamleaderfor advice.



SIsiey Scheme Marks
Number
1(a) f(x)>In 3 Bl
: ()
(b) g,y 3—2x A
g =g or-2m o508 MIAT
x<5 Bl
(3)
(c) 3 3) . (21
(2)
2a
(d) SACLINRN YCTR S TCTI ST,
e2(1_'_2 M-l
e =5=2a=In5=a=.. dM
1
(3)
(92 marks)
(a)
Bl:  f(x)>In3 o.e.Acceptwithyinplace of f(x).
(b)
M1.  Attemptstorearrange to find theinverse. Score forachieving the form
7
_B3tax xX= 3+2y . Iftheyuse y=5———score forreaching
+x+5 +y+5 x+2
7
X = T51 t2o0efory-=...
54y
Al g'(x)= 372 e (e.g. see scheme). Allow withjustg™'oryorevenf™!
Y—
Bl: x<5
(c)
M1.  Attemptstofind fg(0). May find the function fg(x) and substitute Ointo
this. Condone slips. May be implied by awrt 1.7 if no substitutionis shown.
Al: ln(%j or exact simplified equivalent and isw.
(d)
2a
MI1.  Sets 3;562 =4 and proceeds to make e¢** (orcondone 4e**)the subject.
e +

They must achieve the 4 although this may appear later in working.

Alternatively, sets g'g(e*) = g*‘f(\/e4 -3 ) =¥ =g'(4)= -

—~_5
-1



dMT:

Al:

Takes valid Ins of both sides (must be Ins of positive numbers) and

proceedsto find avalue fora. Itis dependent on the previous method
mark.

1 , ,
(a=) Elns orexactequivalentandisw



Quesien Scheme Marks
Number
2(a) 27 +3()-4 1 2027 +3(2)-4 1
py=2W 304 1 g =224 1
1 (2)
f(1)= —0.6(321...)[ <0]and £(2) = 1.(103...)[ > 0] A
= Thereis a sign change and f(x) is continuous over the
intervalhenceroot (inthe interval [1,2])
(2)
2
(b) 20 +3x-4 +§x_4—%:0:>2x4+3x3 =e" +4x° M1
(& X
X 2
PQx+3)=c +48 = x2S AT*
2x+3
(2)
(c) 1 2
(0 X, = 3/% —awrt1.1035 = x, =awrt1.1484 MIAT
(i)
1.1813 Al
(3)
(7 marks)
(a)
M1:  Attempts f(1) and f(2).Values embeddedinthe expressionis sufficient

Al:

(acceptslipsif theintentionis clear), orif no substitutionis seen accept
one correct value (truncated orrounded to 1sf) with an attempt at both
made.

Both f(1) and f(2) correct (truncated orrounded to 1sf), reason (e.g. “sign
change” or <0, > O shown) and conclusion. Must refer to the function
being continuous (over the interval) in some way, though be tolerant with
language used.

Note: anarrowerinterval may be used but if so must contain the root 1.183... to

(b)
M1:

AT*:

score the M.

Sets f(x) = O (may be implied), attempts to multiply both sides by x* and e*
and isolates the quartic and cubic terms on one side.

Factorises the left-hand side and proceeds to the given answer via an
intermediate step with no errors seen.




Note: Working backwards is possible. For the Mook for cubing and cross
multiplying to reach a similarintermediate stage, and all correct forthe A
mark.

(c)

()

MI1:  Substitutes x =1 into theiterative formula. May be implied by awrt 1.10 or
awrt 1.15if substitution not seen. Condone miscopies if the substitutionis
shown. NB Correct value for x3 stated implies this mark.

Al:  (xs=)awrt1.1484. Must be x; and not another term (if labelled).

(i)

Al:  caol.1813 asthefinal answer (cannot be scored without M1 being scored

in (c)(i))



?\lt;sggp Scheme Marks
3(a) o _225-2
5 M1
log,, V' =0.05¢+2 Al
(2)
(b) log,, V' =0.05t+2 =V =10"* M1
a=100orb=1.12 A
v =100x(1.12) A
- (3)
(c) — =100XIn1.12%(1.12)" (=11.33(1.12)
" 00x1n1.12x(1.12)" ( 33(1.12)) B1t
100x1n1.12><(1.12)T:50:(1.12)T:L
100In1.12 M1
50
T=)1 _— | =...
(=) Og"”[moml.lzj dMi1
T=)13
(T=) N
(4)
(9 marks)
(a)

M1.  Attemptsto find the gradient of the line, must be changein “y”/changein
“x”. May be found via simultaneous equations - look foran attempt to
solve the correct equations.

Al:  log,V =0.05t+2 Acceptloginplace of logic here and throughout but

must be correct variables.

(b)

M1.  Correct attempt to make Vthe subject, or alternatively takes log of V =ab’

andfinds anequationinjustaorbie either 2=1log,,a or % =log,, b.If there

isnoincorrect working allow for obtaining an expressionforaorb, e.g.
a=10> or h=10",

Al a=100 or b=awrt1.12 (Mmay be stated orembedded in an equation of the
correctform).

Al: v =100xX(awrt 1.12)". The equation must be given not just values.
SC Award M1A1AOQ for candidates who start with anincorrect step of
vV =10%%"+10%but recoverto vV =102x10%%" = 100(1.12)" in subsequent
work (and similar for variants).

(c)




Bift:

MT:

dMT:

Differentiates to the form "100"In"1.12"x("1.12")" follow through their

values foraandb from part (b). Accept any unsimplified equivalents and
values correct to 3sf.

Setstheir . which must be a changed function of the form k(" 1.12")!

(Kmay be 1) equal to 50 and rearranges to the form ("1.12")" =...

Correctly proceeds from and equation of form ("1.12")" =... to T=... (any
valid means, you may need to check theirvalue if no method is shown).



Question Scheme Marks
Number
4(a) R=4/12 0r2\/§ Bl
aztan_l(ijz... M
NG}
(f(x)=)12 sin(Zx —gj Al
(3)
(b)(i) Minimumvalue=L(= 3)
JIZ+a3 V3 B1
(ii)
Y P -
sin x—g = Zx—gﬂ M1AT
(3)
(6 marks)
Al: (T=)13
(a)
Bl: /12 oee

3
Ml:  Attemptstofind a =tan™ (iiJ =.0ra= tan"(i %J =...0r

3

a=cos_1(i

2

3

NE)
= —an—l| 3.
J—...Ora—sm [—2\/?}—

Al: (f(x) =)\/§sin[2x—§j (orexact equivalent). Must give the expression but

acceptif givenin(b), notjust the values for Rand a, but fullmarks can be
scoredin subsequent parts from the correct values if the expressionis not
explicitly stated.

(b)
()

Bl: J3 orexact equivalent. No need to simplify. If multiple answers are given
they must clearly identify this as the minimum value to score the mark.




(ii)

M1.  Setstheir sin(6x —%j =1 and attempts to find avalue for x. Follow through
on f(3x) for their f(x).

Al i;z only

36
Note: Answers only with no working shown is MO (calculator method).



Gl)ﬂt(?nsggp Scheme Marks
5(a) 0 Bl
4OOOe0 ~900
19+e¢
(1)
(b) AN (19+€"%)x400e"" —4000e"" x 0.2¢"*
E_ (19+e(].21 )2 M]A-l
(2)
(c) (19 +e™ ) x400e”" —4000e”" x0.2¢"* =0 =" =19 MIAI
(2)
(d) 042T:1 T:1n19 =14
e 9= 07 ( 7.2 M1
400060.1"14.7" )
N:W:4588:459 SqunTGIS dMIAT
(3)
(8 marks)
(a)
Bl: 200
(b)

M1l.  Attemptsto differentiate via the quotient rule (or the productrule). Look

. (19 _,_eo.zt) X Ael-1f — ga0.11 % 00.2¢
forreaching or

(19+e().2[)2
A1t X(19+eo.2t)—1 +Bef 1 x _(]9+e().2t)—2x %2 where A, B> 0
Condone missing brackets forthe M mark.
Al: Correctunsimplified derivative and isw. Any missing brackets must have
beenrecovered.

(c)

M1:  Sets theirnumerator of the form + Pe®'”+0e%3"(or unsimplified equivalent)
equaltozero andrearrangesto ¢’ = 4

Al: e’?” =19 andisw. Acceptwith tinstead of T. Allow from answers to (b) with
anincorrect denominator but correct numerator or negative of the
numerator.

(d)

M1: TakesIns of bothsides and proceedsto find avalue for T (acceptawrt14.7
if methodis not shown). There must be evidence of usinglogarithms.
Alternatively score for stating orimplying e’-!/= \/ﬁ




dMT:

Al:

Substitutes their positive value for Tore’ ! into the original equation to
find avalue for N. Itis dependent on the previous method mark.

459 (accept 458) provided the Ms have been scored. The ¢°?" =19 must
have been genuinely found, not fluked from anincorrect numerator.
However, aslong as the numerator was correctin (b), this mark may be



.
QAN Scheme Marks
Number
() (d_y ‘j ix
dc )23 +5 MIAT
(2)
(i) f 2 =T G 1 h) (+e)
3 +k 2 MIAT
k 2 2
[zln(3x2+k)} <78 = Lin| 2K FE ] ging = TR gy
2 1 2\ 3+k 3+k M1
2
AR (V64 3 - 63 -192 (<0) =k =..
3+k
dM1
k=23
Al
(5)
(7 marks)

awarded if subsequent working was correct.

()

MT: —— . Allow with anything for the ...
2x°+5
Al (d—y =j ix o.e.andisw
dx 2x°+5
(ii)
MI1:  Attemptstointegrate to an expression of the form 4In(3x* +k) or
k . AxIn(3x%2+k)
Bln|x2+ E .Allow for cancellingx’se.g ——  (AllowA orBto be )
Al %ln(3x2 +k) o.e.with orwithout the constant of integration. Condone
missing brackets for this mark and condone if extraintegral symbols are
leftin.
MI1.  Attemptsto substituteinthe limitsinto their changed expression (which

must involve In), sets the expressionless than 7In8 (condone an equation)




dMT:

Al:

and uses correctloglaws toremove Ins - including correct bracketing
used. Youmay allowIn 8 to be written as a decimal but any In or exponential
work must be correct. Note the form for theirintegral must be such that
they are able touse loglaws toremove Ins.

Rearranges theirinequality (may be an equation), proceeds to a three-term
quadratic in k and attempts to find a value for k (usual rules apply for solving
a quadratic - if using a calculator the value(s) must be correct for their
equation). Itis dependent on the previous method mark.

23 cao



7 dy 2(3k=2)x P +(3k-2)x
(a _J Je +2xe X(2x+(3k_2)) MIA1AT
= 20" +(3k-2)x+1=0= (3k—2)’ —4x2x1 dMIAT
k> —12k—4(>0)
Ok 12k 40 o [2ENC12 —4xOx ()
2%9
P < 2-22 or k> 2422
3 3 M1A1
(7 marks)

M1:  Attempts the productrule achieving (% :j A7) | k) f(x)

where f(x) is a quadratic function of x, condone missing/misplaced
brackets forthe M.

Al:  Oneof 2¢" % or 2xe™ 042« (2x + (3k —2)) (Unsimplified)

Al:  Correctunsimplified derivative

dM1: Setstheirderivative equalto zero (may be implied), collects terms and
attempts b’ —4ac on a3 term quadratic - must be extracted not just part
of the quadratic formula. Itis dependent on the previous method mark.

Al:  (3k—2)>—8(>0) orequivalent quadratic expression or multiple thereof.
Need not be simplified.

d
M1l:  Must have attempted Ey =(0andreached aquadraticin k. Attemptsto

solve theirquadratic in k (including via a calculator) and attempts the
outside region fortheir critical values (accept with endpointsincluded.).
Accept with decimals answer correct to 3 s.f. for this mark.
2-2\2 or ks 24242
3 3
“or” when given as two ranges, but use of set notation must use union, not

AR

Al: k<

orexact equivalent. Allow with “and” instead of

intersection.E.g.k €

Alternative method viaimplicit differentiation scores the same way with
M1A1A1 for correct differentiation. M1 for a correct form of derivative
statement up to constant/sign errors.




NB: method must be seen for the dM mark, if critical values appear froma
derivative statement with no method shown (by calculator) thenitis dMO. The
discriminant must be considered. But the last mark is not dependent, so may
be scored for selecting the correct “outside” region for their cvs.



Quesien Scheme Marks
Number
8(a) 25=a+—-(5X=2+b)(=25=a+10—-b)=>a=15+b * MI1AT*
(2)
(b) 9=a+10+b=a=... or b=.... M1
a=7, b=-8 AlAT
3)
(c) 8 7
5’ B1ftB1
(2)
(d) 15-5x=-2x"+5x" +4x—-3=2x" —5x"-9x+18=0 M1
2x° =5x" —9x+18=(x+2)(2x* =9x+9) dMIA]
2 3 .
2x —9x+9=0:>x=5(|gnore x=3) ddM1
55
22 MIAT
(6)
(13
marks)
(a)
MI: Substitutes (-2, 25) into y =a—(5x+5b).Youmust either see a correct

unsimplified equation without the modulus before the answer or
indication of correct branch with attempt to substitute.
Note they may use the cubic and substitute x = —2to achieve the 25.
Formethods via squaring send to review if you are unsure if the marks are
deserved.

A1*:  Achievesthe given answerwith no errors seen following a correct
unsimplified equation.
If they attempt both equations, they must clearly indicate the choice of
solution.

MI: Substitutes (2, 9) into y = a+(5x+b) and solves simultaneously with the

equation from(a) to find a value fora oravalue forb. May be implied by a
correctvalueforaorb.

Al: Oneofa=7, b=-8

Al: Botha=7, b=-8 only



(c)
BIft:

B1:

(d)

MT:

dMT:

Al:

ddMT:

MT:

Al:

Note if there are attempts at squaring they must reach only the correct

values. If unsure, use review.

One of the coordinates of @, 7) .Follow through their a and b for this mark

b
ie one of (——,a)
5

@ 7] Aceeptasx=..y=..

Setstheir y =15-5x equalto —2x’ +5x> +4x—3 and collects terms to
achieve a cubic. Condone a miscopy of the cubic if the intentionis clear.

Attempts to find a quadratic factor (by division or equating coefficients).
Itis dependent on the previous method mark. For factorisation expect to
see (x+2)(2x” +.....+9) orviadivision (x=2)(2x +..x+...) Valid non-

calculatormethod must be seen, solutions which go directto a
“factorised” form with no intermediate quadratic factor seen score dMO.
Note they may use anotherlinear factorto divide through by, the scheme
applies the same way, but must be one of the correct factors.

2x* —9x+9 (orcorrect factor fortheirlinear term).

Attempts to solve their quadratic via a non-calculator method, leading to
avalueforx. Itis dependent on the previous two method marks. Valid
non-calculator method must be seen to award this mark.

Proceeds tofind both coordinates of @, accepting answers where the x
value was found via a calculator. Itis not dependent on the previous Ms
but must attempted an initial equation using the cubic and either branch,
set up to show what has been solved on the calculator. Correct answer
with no working at all seen will score no marks.

G %j (oee)only. AOif a second set of coordinates is given. Allow for

solutions where the cubic or quadratic was solved via calculator.
Allowlistedasx =...,y = .. andisw but must clear clearly seen as the correct
coordinates.



Attempts at squaring, use review if you are unsure how to score unsuccessful

NB

attempts.

If no quadratic factor or suitable method is seen to solve the cubic then
maximum of three mark is available, MIdMOAOddMOMIALT.

If the quadratic factoris reached but the quadratic is solved via calculator
amaximum of 5 marks may be scored, MIdMTIATddMOMITAL.
MOdMOAOddMOMIALlis also possible if they give the initial equation and
proceed to give the solutions without first gathering terms.
Anon-calculatorapproach must be shown for full marks.



OISSileN Scheme Marks

Number

9(a) 4sin@cos @ =2sin26 Bl
cos26
e.g. = 6sin’ @cot 20+ 2sin 260 = (3 -3 cos 26 +2sin26
9 ( ) sin26 MIAI
(3)
(b) 3cot20—14 = 6sin’ @ cot 26 + 4sinf cos O
e.g. = 3cot20sin 26 —14sin 260 = (3 —3cos 26) cos 26+ 2sin* 20
M
= —14sin 20 = -3(1-sin’ 26) +2sin’ 26 M]
5sin”*20+14sin20-3=0 * Al*
(3)
(c) : 1
2x=)— =...
(sm X )5 =X M_I
x =awrt5.8°, awrt84.2° AlA]
(3)
(2 marks)

(a)

BI: 4sin@cos @ =2sin 26 (seen orimplied)

M1.  Attemptstouse cos26 =+1+2sin* @ and cot20 = Cf)sjz or alternative

Sin
versions of these formulae to get to an expressionin just sin20 and cos26.
Otherroutes are possible, but any trig identities must be correctup to
sign errortoreach an expressionin justsin20 and cos26.

Al: (3-3cos20) Cf)sjz +2sin 26 or equivalent.isw once a correct expressionis

S
seen. Alternatives are possible here.

(b)

MI1:  Usestheirexpression from part (a) in the given equation and attempts to
multiply both sides by sin26. Alternatively they may rework part (a) againin
this part but must reach an expressionin terms of sin 20 and cos 26 only on
oneline.

M1:  Cancels 3cos268 fromboth sides, attempts to use +sin’® 26 + cos” 260 = +1
and proceedstoa 3TQin sin26 only (terms do not need to be collected
onthe same side)

AT*:  Achieves the given answer with no errors seen (including invisible

brackets).

(c)




MT:

Al:

Al:

Solves the quadratic (usual rules, accept calculatorusage) and attempts
touse arcsin find avalue forx. Acceptif radians used or they neglect to
divide by 2 aslong as avalue forxisreached. Condone use of 6
throughout this part.

One of awrt 5.8 orawrt 84.2 (provided sin2x = % or 2x=sin"" Gj isseen)

. . (1),
awrt 5.8, awrt84.2 (provided sm2x=% or 2x =sin ‘[gj isseen)and no others

inthe givenrange.





