)Pearson

Mark Scheme (Results)

January 2026

Pearson EdexcelInternational Advanced Levelin
Pure Mathematics P2

WMAI12/01A



Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications are awarded by Pearson, the UK’s
largest awarding body. We provide a wide range of qualifications
including academic, vocational, occupational and specific
programmes foremployers. For furtherinformation visit our
qualifications websites at www.edexcel.com orwww.btec.co.uk.
Alternatively, you can getin touch with us using the details on our
contactus page at www.edexcel.com/contactus

Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Ouraimis to help
everyone progressin their lives through education. We believe in every kind of
learning, for all kinds of people, wherever they are in the world. We’ve been
involved in education for over 150 years, and by working across 70 countries, in
100 languages, we have built aninternational reputation for our commitment to
high standards and raising achievement through innovation in education. Find
out more about how we can help you and your students at:
www.pearson.com/uk

January 2026

Question Paper Log Number P87593A
Publication Code WMA12_01A_2601_MS
Allthe material in this publicationis copyright
© Pearson Education Ltd


http://www.pearson.com/uk
http://www.edexcel.com/
http://www.btec.co.uk/
http://www.edexcel.com/contactus

General Marking Guidance

e Allcandidates mustreceive 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 be rewarded
forwhat 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 Thereisno ceiling onachievement. All marks on the mark scheme should be
used appropriately.

e Allthe marks onthe 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’sresponse is not worthy of credit according to the mark scheme.

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

e Whenexaminers are in doubt regarding the application of the mark scheme
to acandidate’sresponse, the teamleader must be consulted.

e Crossedoutwork should be marked UNLESS the candidate hasreplacedit
with an alternative response.



EDEXCEL IALMATHEMATICS
General Instructions for Marking

1. Thetotalnumber of marks forthe paperis75.

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

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

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

e B marksare 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:

e bod-benefit of doubt
ft - follow through

o thesymbol fwill be used forcorrect ft
e cao-correctansweronly

e Cso - correct solutiononly. There must be no errorsin this part of the
guestion to obtain this mark

e isw-ignore subsequent working

e awrt-answerswhichroundto

e SC-specialcase

e Oe-orequivalent(andappropriate)

e d..ordep-dependent

¢ indep -independent

e dp-decimalplaces

e sf-significant figures

e X -Theansweris printed onthe paper orag- answer given

C ord.. - The second markis dependent on gaining the first mark

4. AllAmarks are ‘correct answer only’ (cao), unless shown, forexample, as Al ft
toindicate that previous wrong working is to be followed through. Aftera



7.

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) Ifallbutone attemptiscrossed out, mark the attempt whichis NOT
crossed out.

b) If eitherall attempts 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+¢) = (x+ p)(x+q), where|pq| =|d| |eading to x= ..
(ax® +bx +c) = (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* +bx+c=0: (xt8)’ tgte, ¢#0 leadingtox=..

Method marks for differentiation and integration:
1. Differentiation

Power of atleast oneterm decreasedby 1(x" — x")
2.Integration

Power of atleastonetermincreased by 1(x" — x"*")

Use of aformula
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, evenif
there are small mistakes in 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 in the working.

Exactanswers

Examiners’ reports have emphasised that where, forexample, an exact answer
is asked for, or working 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 “in your head”, detailed working would not be required. Most
candidates do show working, but there are occasional awkward cases andif the
mark scheme does not cover this, please contact yourteamleaderforadvice.



Question Scheme Marks
Number
1 (a) 54 = %(2a+8d) Ml
=a+4d=6 * Al*
(2)
. 1 B1 (M1 on
(b) Correct equation a+7d = 5 ( a+6d ) EPEN)
Substitutes or eliminate terms = 6—4d +7d = %(6 —4d +6d ) Mi
=d=..(or a=..)
d=-15(0e.), a=12 Al Al
“4)
(6 marks)

(a)
MI:

Al*:

(b)
Bl1:

Ml:

Attempts to use e.g. S, = %(2a+8d) or S, :%(2a+(9—1)d) with S, =54

Alternatively uses S, = %(a + l) with S, =54and /=a+8d

or lists terms a+a+d +...+a+8d =54 =9a+36d =54 scored when a correct equation is
achieved (i.e. without ...).
There is no need to see the notation S,

Proceeds to the given answer via a correct equation as in the main scheme.

There is no need to see any rearranging between this and the given answer.

Just 9a+36d =54 = a+4d =6 scores MOAO*: a valid formula or listing of terms in a sum must
be seen.

Correct equation e.g., a+7d:%(a+6d) or 2(a+(8—1)d)=a+(7—1)d

There is no need to see any notation e.g. u,

Note that the simplified equation is a+8d =0

. . . . . 1
Uses both equations, condoning a slip such as misplacing the % ,e.g., E(a +7d)=a+6d,

and solves simultaneously to find a value for a or d.

This mark depends on the use of acceptable expressions for 17 and us.

Don’t be concerned with the process of solving their simultaneous equations provided they have
two acceptable equations and arrive at a solution for a or d.




Al: FEither d =-1.50.e. or a=12
Al: Both d=-1.50.e. and a=12

Note that solving ug = 2u7 (should) lead to d =—6 and a = 30 and scores BOM1AOADO.



Question Scheme Marks
Number
4 2 4 4
2(3) u2=2—§=§, u3:2—@:—4, u4=2—?4"=3 M1 Al Al
3)
(b) {ug =13 Bl
Q)]
(c) il 99 2 j
= ¢ x| 34 E g M1
B=p 333
=_11 Al
()
(6 marks)
(@)

. : T 2
M1: Attempts to use the formula correctly using values at least once which may be implied by u, = P

or

e.g. by u, =5,u, :g where their u, follows from their u#, Not scored for e.g. just u, =2 .
1

Al: 2 correct answers. Do not allow e.g. 0.66 or 0.66... for % but allow 0.6

Al: All 3 correct. If the terms are not labelled, then the order must be clear to score this mark.

(b)

B1l: cao. Must be clearly identified as their answer to part (b) or labelled as u,

They do not need to show that they have used a period of 3 in their answer, but if they have
clearly used a period of e.g. 4 in part (b), withhold the mark.

(c)
M1: Uses a valid method. Note that 3+ % —4= —% and you might see 99+22—-132=-11

Al: cao. Answer only scores both marks.




Question

6
(b) j (2x+VAx+8) dv=F [x*] +2x"14.556" Mi

Scheme Marks
Number
3 (a) “Strip width” or 4 =2 Bl
Area z%( {0+} 2.8284+2><(1.4142+2+2.4495)) M1
=awrt 14.556 Al
3)

2
=6 —(-2) +2x"14.556" dM1
= awrt 61.1S Al

©))

(6 marks)

(a)

Mi1:

Note: Algebraic integration in part (a) scores 000. They can go on to score 110 in part (b).
Uses a strip width of 2 units. This may be embedded in the (correct) trapezium rule or seen as 7 = 2.
Uses the correct form of the trapezium rule.

Look for 3 (2.8284+2x(1.4142+2+2.4495)) condoning transcription errors but they must be

using the y values in the correct places.
Just 2.8284 +2x(1.4142+2+2.4495) scores BIM1 (and the Al is available if they get awrt

14.556)

Al:

(b)
Mi1:

dM1:

Note that %(O +2.8284)+2x(1.4142+2+2.4495) is acceptable unless it follows an incorrect

h
formula e.g. E(yo +y4)+2><(y1 +Y,+);)

awrt 14.556. Note the unrounded value is 14.5558 and scores full marks.
Calculator integration achieves 15.085 (to 3 d.p.) and scores no marks unless a valid attempt is seen.
Ignore any units or e.g. u* if seen.

For an attempt to split up the integral and achieve an expression of one of the below forms:
Look fore.g. [x*]' +kx"14.556" or 32+ kx"14.556" or [ax" | +2x"14.556" with n#1

but allow k£ =1 for this mark. They may attempt the two parts separately but must combine for M1.
The [xz]: might be seen as e.g. %x6x12—%x 2x4 or %x 6x12+%>< 2x(—4) if they treat it as

the area of two triangles or they might apply the trapezium rule to 2x only (which should give the
correct 32).

Condone slips in the base and/or height of the triangles if the other aspect 2x"14.556"is correct.
Full and correct method using their answer to part (a) to find a value.




6

Condone the use of a calculator to find I 2x dx =32 and condone a sign slip/bracketing error
-2
when substituting their limits in e.g. 6° ——2>+2x"14.556" but not just 6> +2> +2x"14.556"
(they must clearly be subtracting).
A minimally acceptable response is e.g. 32+2x"14.556" =...

Al: awrt 61.1 following award of M1 and dM 1. If they just have 61.1 with no working send to review.
Note that calculator integration achieves 62.169889... and will score no marks unless other valid
attempts are seen. If they start again with the trapezium rule allow SC 100 if they achieve awrt 61.1



QIcEHlel Scheme Marks
Number
4 (a) f(2)=0=24+4a+2b-10=0 Ml
=2a+b=-7 * Al*
(2)
(b) f(-1)=-36=-3+a-b-10=-36 {=a-b=-23} M1, Al
Solve simultaneously = a=-10,b6=13 dMl, Al
C))
(c) f(x) =3x" —10x” +13x—-10
Full method to find both quotient and remainder
e.g. 3x" —10x" +13x—10 = (x—5)(3x” + 5x+38) +180 M1, Al
States quotient is (3)62 +5x+ 38) and remainder is 180 Al
(©))
(9 marks)
(a) Note that attempts using algebraic division in part (a) score no marks.
MI:  Attempts to set f(2)=0 to form an equation in @ and b, e.g., 3(2)’ +a(2)’ +2b-10=0
The = 0 may be implied for this mark only, by e.g., £(2)=24+4a+2b-10=-14=4a+2b
but not by proceeding directly to the given answer e.g. f(2)=24+4a+2b—-10=-7=2a+b
Al*: Shows that 2a + b =—7 via an intermediate line.
f(2) =0 must be present but may be seen as e.g. f(2)=... =0
Allow e.g. whenx =2, f(x)=... =0
Some examples:
f(2)= 3(2)3 +a (2)2 +2b—-10=2a+b=-7 scores MOAO* (no equation prior to given answer)
3(2)’ +a(2)’ +2b-10=24+4a+2b—-10=0=2a+b=—7 scores MIAO* (no f(2)=0)
f(2)=24+4a+2b-10=0=>2a+b=—7 scores MIA1*
f(2)=24+4a+2b-10=>14+4a+2b=0=2a+b=-7 scores M1A1*
(b)
MI:  Sets f(~1)=-36 to form an equation in @ and b, e.g., 3(~1)’ +a(~1)° —b—10=—-36
Alternatively, attempts to divide f(x) algebraically by (x + 1) leading to a quotient of the form
(3x2 +Px+S ) with remainder 7 where P, S and T are functions of a and/or b, followed by setting
their remainder 7" equal to —36. For reference P=a—-3,S=b+3—-aand T=a—-b— 13
Al:  Correct unsimplified equation in a and b.
Any indices must be correctly evaluated but terms do not need to be collected.
e.g., 3+a—-b—-10=-36 or a—b=-23 o.e.
dM1: Solves simultaneously to find values for a and b. Dependent upon the previous M mark.
Don’t be concerned with the process of solving their simultaneous equations provided they are
using the given answer to (a) (or a miscopy) and arrive at a solution for a and b.
Al:  a=-10,b=13 following award of all previous marks in part (b).




(©)

Ml1:

Al:

Al:

SC:

Full method to find both the quotient and the remainder when their f(x) is divided by (x — 5)
By division look for an attempt with a quadratic quotient of the form (3x2 +dx+ e) with d # 0 and

constant remainder.
For a correct quotient or remainder which can be scored within (x—>5) (?))c2 +5x+ 38) +180 or their

attempt at algebraic division which may be via a grid method.
States quotient is 3x” +5x+38 and remainder is 180 but may be seen as e.g. Q(x)=3x"+5x+38

and R = 180 i.e. they must be extracted in some way, not left as e.g. (x - 5)(3x2 +5x+ 38) +180
Allow SC M1AOADO for those that correctly find the remainder is 180 using

f(5)=3(5) —10(5)” +13(5)—10=180 even if there is no attempt to find the quotient.

Note that you might see this followed by f(x)—180 =3x" —10x” +13x 190 = (x—5)(3x + 5x +38)

which scores the first A1 and the final mark is available if they extract the quotient and remainder.



Question

Number Scheme Marks
5
4x >. . x2ork—..x Ml
4 -1 4x%
—+k |dx = (4x 2+k)dx=—+kx +c Al
“ (I j H (4) e
LA =30:>(8JZ+4k)—(8J§+2k)=30 dM1

(2)

2

=2k +16—82 =30

=k=T7+4J2 ddM1A1
)]

(5 marks)

Note: Condone spurious inclusion of I throughout.

1 1
M1: Increases the power by one on a correct term. Score for either 4x > — ... x* or kK —...x where ... is

a constant and may be unsimplified.
1

S - La
The indices must be evaluated, so do not score for 4x > — ... x 2

4 ! 3 4 4
Candidates that write e.g. ——==4x> - — x> ore.g. —==4x" — —=x_' will not score this
Jx (3) Jx (-1)
mark (unless they integrate k to ... x).
1

4 2
Al:  Correct integration (may be unsimplified) 22 bk {+c} ignoring limits.

(4)
1 1
The indices must be evaluated, so do not score for 4x 2 — ... x ?
There is no need for +c in the whole question.

dM1: Substitutes both x =4 and x =2 into an integrated expression (at least one term must have been
integrated), subtracts the correct way round and sets equal to 30.
Condone missing brackets which lead to a sign error, e.g., 84 + 4k —8/2 + 2k =30
It is dependent upon the previous method mark i.e. there must be some clear algebraic integration.
If there is no algebraic integration but you think it may be implied then send to review.

ddM1: Dependent upon both previous method marks and having correctly integrated & to ix
It is for an attempt to solve the resulting equation in & leading to a value which may be inexact.
Condone slips when solving their equation: do not be concerned about their processing provided
they proceed from a linear equation in & to a value for £.




_30+8V2-16

g 2

Al:  k=7+42 orany unsimplified exact equivalent, e.g., k = @ or

5
ore.g. k=7+2 o.e. and no other solutions.

ISW if they go on to provide a decimal approximation e.g. 12.66.



QIcEHlel Scheme Marks
Number
6.(a) {Mid-point of XY =} (3, 7) Bl
. 11-3 4
dient XY =—— { =—
gradien 60 { 3} M1
y_n7n: n_%n(x_u3u) dM1
3x+4y-37=0 Al
C))
(b) Substitute y = 10 into their line equation to give x = ... M1
x=-1 Al
(0))
© e.g. > =("=1"-0)>+(10-3)* or r=4/("-1"-6)> +(10—-11)> | Ml
(x+1)* +(y—10)* =50 dM1, Al
3
(d) Full method to find Wor e.g. (...,9) or ("-8",...) M1 (B1 on EPEN)
(-8,9) Al (Bl on EPEN)
(0))
(11 marks)

Note: Throughout the question be generous with parts that are mislabelled or not labelled at all,

(a)

Mi1:

dM1:

Al:

provided it is clear what their intention is.

Correct coordinates for {M =} (3, 7)

Correct method for gradient of XY = % {: g}
An alternative is to set up and solve an equation e.g. 11=6m+3 leadingtom = ...
Correct method for the equation of the line through Z and their M (which must not be X or ¥).

Look for use of the negative reciprocal of their % with their (3, 7), e.g., y—="7"="- %"(x — "3”)

If using y = mx + ¢ they must proceed as far as ¢ = ... Dependent on the previous method mark.
3x+4y—37 =0 but allow any integer multiple of this and any order of terms.

The = 0 must be present. 3x+4y =37 is A0 without also giving an alternative in the required

form.

(b)
MI:

Al:

(©)
M1:

Substitutes y = 10 into their 3x + 4y — 37 = 0 (or earlier form of this equation) and solves to find a
value for x

or Alt uses the fact that XZ = YZ to give x* +7° =(x— 6)2 +1° and solves by expanding and then

cancelling the x? terms to find a value for x
cao x =—1 Note: if they use an equation from part (a) it must be correct.
If using Alt then you do not need to check their equation in part (a).

Valid method to find the radius or radius?, usually using Pythagoras with ("—1", 10) and either
Xor Y. Alternatively, uses MZ> + MY? = 1? or MZ* + MX? = r?




dM1: Correct method for the equation of the circle (x+"- 1")2 +(y= 10)2 ="J50" using their radius

found using a valid method and condoning sign errors. Dependent on the first method mark.
Al: cao (x-i-l)2 +(y —10)2 =50 must be simplified. Do not allow e.g. ()c+1)2 +(y—10)2 =50

This mark is dependent on scoring the A1l in part (b) because we require that x =—1 comes from
correct working.
ISW after a correct answer is seen e.g. if they go on to attempt to expand the brackets.
Those who fortuitously achieve a correct equation using x = 1 will score AO.

(d)

MI1: For a full method as far as a value for x or y which would lead to a correct value for either
coordinate of W following from their answers to previous parts of the question.
May be implied by one correct coordinate following through on their x =—1 using the main

scheme, so either (, 9) or ("—8", ) Follow through on 6—2 x(6 —("—1")) for the x coordinate.
Allow this mark if they slip and write (9, —8).

Note that there are many ways to find the coordinates of W.

In any of these approaches, condone slips in copying or arithmetic mistakes but the core method
must be valid, so any quadratic equation created must be solved using an appropriate strategy
which may be by calculator. Do not be concerned by how they label any lines e.g. mislabel X/ as
YW.

Some examples are:

e Using OY +2YZ (as in the main scheme).

¢ Finding the equation of XW ( y-3= "—%"xj and solving simultaneously with the equation

of their circle.
¢ Finding the equation of YW (y —-11= "%"(x—6) or y—10= "%"(x—"—l")j and solving

simultaneously with the equation of their circle.
¢ Finding the equation of X/ and the equation of YW (as above) and solving simultaneously.
e Finding OX +2MZ
e Using Pythagoras XY? + XW? = (2r)* with W(a, b) lying on any of XW, YW or the circle.
Any of these approaches may let W(a, b) first: e.g. in bullet 2, let W(a, b) then gradient of WX is

b=3 _ —"%" leading to a =4 —%b which can then be substituted into the equation of the circle or

a

their Y.
Al: cao (—8, 9) and no others seen, i.e., if two possible pairs of coordinates are given then AO.

This mark is dependent on scoring the Al in part (b) because we require that x =—1 comes from
correct working.

Z(-110) Y(6,11)

Wi(-8,9)




?\ll:errf:)lz: Scheme Marks
7 (a) 100—xy+lz[fT MI
2 \2
100
e Al
P=2 +x+17rx @—ﬂ+ +17rx dM1
TS x 4 2
Pzi (4+7z')+@ AT*
x
“4)
dP_1 7 200
(b) e +Z—x—2 Bl
7 200 > 800
1+ - =
+4 2 =0=>x g M1
o x= | Al
4+
3)
) yl &’P 2
———3 7= or makes reference to the sign 0f—2— 3 MIl
dx? "10.6" dx X
2
d—2=4—03O so (since x > 0) d—123> 0 = minimum Al
dx dx
(2)
(d) Substitutes x = 800 ~10.6 into P—@+ ! x(4+7)=. M1
44+ X 4
=awrt 37.8 {m} Al
(2)
(11 marks)

(a)
Mi:

later

Al:

dM1:

Al*:

Sets 100 = xy +kx* where k is a non-zero constant e.g. 100 = xy + ; 7[( j (may be implied by

work)
2
Achieves y = 100 _ % or equivalent correct y in terms of x e.g. y =100x"" — % or y= 8008;”
X X

Substitutes their y in terms of x into their expression for the perimeter. Don’t be concerned about the
mechanics of rearranging the subject for this mark.
Dependent on the previous method mark.
Full proof showing all relevant lines with no errors or omissions.
There is no need to collect terms in x prior to factorisation but there must be evidence of correct
substitution of a correct y in terms of x into a correct P in terms of y and x before the given answer.
The P = (allow perimeter = or even perimeter:) must be present at some stage but accept if it is first
seen in the answer line.

Condone 200x™" in place of 200 and allow the terms in any order.
x




(b) Note: Full marks in (b) can be scored from use of % or f'(x) in place of % (or P")

dpP 7 200 dP | 4+~x
B1 Fully correct derivative { o } +— 1 x2 0.ce.g. { o } 1 00x

D ) dP _1=
The indices must be processed, i.e., not {E =} 1+ % —200x~ !

M1: Sets their % =0 which must be of the form A—Bx >, 4,B>0 and proceeds at least to

x” =C, C>0 which may be implied by their solution of e.g. D=Ex>, DxE >0
Alternatively, they may use the quadratic formula. Condone the use of an inequality for this mark.

’ 20~/2 20+/8+2
Al: cao x = 800 o.e. such as or 0v8+27 and ISW after an acceptable answer.
4+ Nd+7 4+

It must be exact and in a simple form and not a decimal 10.58... or embedded fractions e.g.

10 /
200 2 are A0 800 is also A0. Must now be an equality and not e.g.
\l I+— 1+ E
800
44

(©) Notes: All marks in (c¢) and (d) can be scored if x = 10.6 or better.
Mark part (c) and part (d) together.
M1: For an attempt to
. . . . d’P 4
o FEither substitute their answer to part (b) into —5 =z = and find a value (you may need to
dx X
check if this is implied)
2
¢ Or make reference to the sign of aor = A
¥

e Alternatively, they may substitute x values either side of their value found in part (b) into their e

to find two values for %

2
Al: cso Requires a correct — P _ = 400 a value of 10.6 or better in part (b), a statement and a reason,

dx2 3 ’
. d’P 400
' dx2 x3
If they calculate the value of the 2™ derivative it must be 0.3 (1sf) or better and they must state > 0

2 2

. o . . P
If using the 2" derivative they must use the notation d—I; or P" for this mark (condone ——)
dx d“x

In the alternative, the two values substituted in must be either side of 48% , the values of %
Vd

> 0 = minimum

. dpP
must be correct to 1sf, they must use the notation ™ (or P') and they must conclude that the

gradient changes from negative to positive implying a minimum point (or equivalent).



(d)

MI:  Substitutes their x = . |->00 1 200

~10.6 into the given P = Zx(4+ m)+—=... or otherwise correct P
x

You may need to check their answer if they do not show the substitution.

Al: awrt 37.8{m} and must be a decimal.
Note that if only awrt 37.8 is given (i.e. no substitution shown) then they must have used calculus to

find awrt 10.6 or better in part (b) to score this mark, otherwise score MOAO.



Question Scheme Marks
Number
cos@ 1+sin@
8 = M1
@) 2sin @ cos @
cos’ @ =2sin@(1+sinf) =1-sin’ =2sin&(1+sin ) dMm1
= 1-sin’ @=2sin0 +2sin’ 0 = 3sin’ O +2sin@-1=0 * Al*
3)
(b) 3sin29+2sin9—1:O:>sint9:%, {-1} Bl
1 2
Uses cos” @ = l—Sin29:>COSZH=1—("§") M1
= {0050 =} ¥ Al
(&)
[H 2\/5 ")
. cosf 3
(c) Attempts common ratio =——— = =.. {\/5 } Ml
2sin@ (,,2,,)
3
. 10 2 10
Finds ar” = "E"X ("\/5") =... dM1
64
— Al
3
3
(9 marks)
(a)
MI: Uses common ratios and forms a correct equation in terms of 6, e.g.,
2
uu, =u,” = cos’ 6=2sinf(1+sind) ore.g. 1+sind = 2sin 9( CO.SQ )
2sin @

dM1:

Al*:

(b)
B1:

Cross multiplies (if necessary) and uses +sin” @+ cos” @ = +1 to form a quadratic equation in sin @
Dependent on the previous method mark.

Expands the brackets and proceeds correctly to 3sin* @ +2sinéd —1=0 with no errors.

They must have a correct intermediate line i.e. expanded any brackets before the given answer.
Condone the occasional slip in missing or incorrect arguments or use of e.g. sin &> but penalise
consistent errors in the main body of their work (not their side working). Requires the = 0.

. . . 1
Solves the given equation find sin 6 = 3 Allow the use of a calculator to solve the 3TQ here.
May be scored in part (a). [gnore any reference to sin@ = —1 for this mark only.

1 . .
Not scored for e.g. x =sin@ followed by x = 3 unless used later in e.g. +sin’ @+cos’ & ==+1



M1:

Al:

(©)

Mi1:

dM1:

Al:

2
. . . . 1
Uses +sin” @+ cos® @ = %1 to achieve an exact value for cos’ @ , i.e., cos’@=1-sin’ =1 —["g"j

or an exact value for cos@ which may come directly from a right-angled triangle with sides that are

multiples of 1, 22 (or J8 ) and 3 (or otherwise for their sin&=... provided sin &= +1 or 0)
cosf _1+sinf  cost _ 1+(1)
2sin@  cos@ 2(4)  cosd

3

Condone if they return to = cos” @ = ... for this mark.

) 141
Alternatively, condone if they find  through e.g. u, =u s’ =’ = - =_..{2} and go on to

21
1

find u, =u;r = 2("?‘)"\/5 "=_.. Note that this approach will also score the first M1 in part (c).

Attempting cos [sin1 (%D {=0.9428...} is not an acceptable method.
242 8
{cosé’ =} = only (o.e e.g. {0059 =} T) and ISW after a correct answer.

No marks can be scored in part (¢) from use of sin&==+1 as these trivialise the solutions.
Similarly, no marks can be scored if their sin & or cos@ are inexact.

n 2\/5 n 1

. cosf 3 1+sinéd 1+"§" 2
Attempts common ratio using either ———— = = {\/5 } or = = {—}
2sin @ 2(,,1,,j cosd 22, 2
3 3
as far as a value but may be implied. Note this may be seen in (b).

1 242
May come from equivalent trigonometric expressions e.g. ECOt 0= T\/_ {: 2 }

1+"Ln
>~ =_...{2} which may be seen in (b).

2 (n%n)

Alternatively, attempts 72 through e.g. u, =ur” =1’ =

. 2 10 . . .
Finds ar'® = "E"x("ﬁ") =... where a is their 2sin @
Dependent on the previous method mark but note that the marks may be scored simultaneously.

2 S :
You may see ar'’ = "E“x(“2")5 =... which is also acceptable, as are other correct alternatives.

63—4 o.c.e.g. 21% Do not allow e.g. 21.33 or 21.33... but allow 21.3

Must follow a correct answer in part (b) unless they only use the alternative method which does not
require a value for cosé.

242
but do not allow this mark if they clearly use incorrect e.g. cos@ = 3 or cos@ =awrt 0.943

cos@ jm 64

Note you may see ar'® =2sin @ x [2 — | =3 which will score full marks provided it follows a
Sin

correct exact answer in part (b).
Do not ISW if they e.g. go on to find the sum of the first 11 terms.



QIEHlel Scheme Marks
Number
9. Way 1
log4%=3 or log, a =log, 64b Mi
a
— =64 Al
b
Solves ab=25 with < =k and proceedstoa=...or b =...
b dM1
eg a’=1600=a=..
a=40 and b= g Al
“
(4 marks)

Note: Condone the absence of base 4 throughout.

1
If candidates write log, a—log, b =3 — 084 _5 ,4

log, b

=4° allow maximum 1010.

M1: Correct use of addition or subtraction law for logs e.g. log, a—log, b — log, %

or log,a=3+log,b=log, p+log, b=1log, pb (for some constant p >0 with p #3)
or (Way 2) log, ab —log, a+log, b

Alternatively, via Way 3, achieves a correct a =4""%" or b= 4" "3
In Way 4, attempts to make a or b the subject of the first equation and substitutes into the second
equation.

Not scored for just e.g. 3 =1og, 64 or for e.g. log, a—log, b =3 going directly to % =3

Al:  Way 1: Achieves a second correct equation in terms of a and b with logs removed i.e. % =4 o.e.

Way 2: Achieves a correct equation only in a or only in b which may still have logs.
e.g. 2log,a=3+log,25 or 2log,b=log,25-3

Way 3: Achieves a correct equation only in @ or only in b which may still have logs.
e.g. bx48P =25 or ax 4% 7 =25

. 25 . . . . .
Way 4: Writes e.g. a = > and substitutes into the second equation to achieve a correct equation

only in a or only in b e.g. log, % —log, b =3 (proceed to mark as in Way 2).

Note that in all approaches they may have already replaced 3 with log, 64




dM1:

Al:

Dependent on first M mark.

Way 1: Solves to find a value for a or b using simultaneous equations. Expect to see a method for
solving the simultaneous equations but allow slips in rearranging or e.g. transcription errors.
If they just write down values then they should be correct for their simultaneous equations.

Ways 2 & 4: Replaces 3 with log, p (p >0 with p # 3) and otherwise uses logs correctly to find
aor b.

Way 3: Replaces 4° with p (p > 0 with p # 3) and otherwise uses logs correctly to find a or b.

There must be a clear method to remove the logs: they cannot proceed directly from e.glog, % =3

tob=...

Some examples:

e Way2: log, a’ =log, p+log,25=log, a’ =log,(25p)=a’ =25p=a=..

e Way2: log,b” =log,25-log, p=log,b" =log,| — |=>b =—=b=..
p p

o Way3: a=4""%" = px4"%" =255 p*x64=25=bh~=...

2
o Way3: h=4"5 "3 = gx4lu 3 :25:%:25351:...

25 25 25 25

e Way4: a—?:>log47—log4b:3:log4b—2:3:>b—2:64:>b:...
2 2
e Way4: b=£310g4a—log42=3:log4a—=3:10g4a—=10g464:a=...
a a 25 25

Both a and b correct and no other solutions. Allow b = 0.625 but not a rounded or truncated
decimal.

Ifeg. b= —% is found it must be rejected.



Question Scheme Marks
Number
10 (a) Either kn=36 or D> _s67 M1
2
Both /n=36 and @kz — 567 Al
2 2
_, nn D) (ﬁ) —567=n=... or :ﬁ(ﬁ—l)xk—ﬂm:k:... dM1
2 n k\ k 2
648(n—1)
e.g =>———==567=648n—-648=56Tn=>n =238
n
9 Al
or :>648—18k=567:>k=5 o0.e.
9
k("8"):36:>k:... or ("5"jn:36:>n:... ddM1
n=8 and kzgo.e. Al
()
(b) _ _ nQMngN, MmN 3
(p=) n(n—-1)(n 2)k3: 8"x"T7"x"6 y wdu| _ M1
3! 6 2
=5103 Al
2
(8 marks)
Note: Misreading 567 as 576 should lead to n» =9 and k£ =4 and may score maximum

(a) M1A1dM1A0ddM1A0 (b) M1A1 Other misreads of 567 should be treated similarly.

(2)

Mi1: States either kn =36 or

. n
Condone an incorrect

n(n—1)
(n—1)

n
1

k* =567 accepting equivalents but see note below.

k =567 (usually coming from a bracketing error) or use of e.g. 576.

This mark cannot be awarded from e.g. ( jk =360r "C, (loc)2 =567x” or with factorials

(n-2)

fn =36 or @kz —567

n(n—1)

Al: Both kn =36 and Tkz =567 correct.

dM1: Forms an equation in one variable and solves leading to a value for & or n.

k* =567 or versions including x terms such as knx =36x unless followed by a correct




Al:

ddM1:

Al:

SC:

(b)
Mi1:

It is dependent upon having achieved kn =36 and Mkz =567 condoning slips e.g.

n(n—1) n(n—1)

k =567 but not just =567

The process of forming the equation in one variable must be credible so look for & = 36 being
n

-1 -1
substituted and not e.g. £k =36—n but condone a slip e.g. n(nT)kz =567 > n(n2 ) (ﬁj =567
n

Condone slips in solving their equation in one variable such as poor expansion of brackets.

n 1

=162 = n =8 would both be reasonable equations for

Note that e.g. _8 =n=28 or 1296n"

n f—
candidates to solve by inspection.

. 9 . . .
For either n=8 or k = 5 o.e. from correct work and with sufficient working shown. Ignore n = 0.
Forming a linear equation is sufficient, e.g.,

2
_ 648(n—1
M(ﬁj =567:£=567:>648n—648=567n:>n=8

2 n n
2
orE ﬁ—l xk—:567:>648—18k:567:k:2
k\ k 2 2

and allow them to solve a quadratic directly by calculator or inspection, e.g.,

2
"(”2— D (ﬁj =567 ==648n" —6481 =567n" = 81n’ —648n=0=>n=8 {n=0}
n

Uses k = ﬁ o.e. with their »="8" to find & or their k = "%" to find n.
n

This mark may be implied, so no evidence of the substitution is required.
It is dependent upon both previous M marks.

n=8 and k = % o.e. following the award of all previous marks. Ignore any reference to n = 0.

. . 9 . . . .
Solutions that achieve n =8 and k = — o.e. without showing a method for solving the simultaneous

equations (e.g. by using trial and error) will score the final A1 but this does not imply any of the
previous marks — see examples below:

n ny , 9
° { k=36, 5 k= =567 :>n:8,k:5 scores 000001

o nk=36 (ijl 567 :>n:8,k:% scores 100001

-1
o k=36, "(”2 )¢ — 567 :>n:8,k:% scores 110001

Note: To score any marks in part (b) they must have scored at least one mark in part (a).
nn—-1)(n-2)
3!

9 3 ng" 9 3
Alternatively, you may see "S"C3 ("—”j =...0r ( 3 J("E") =...

Attempts {p =} k> with their values for n and k to find a value {for p}.



Al:

3
Condone e.g. *'C, (”%"xj =...x° for this mark.

This can be implied by a ‘correct’ answer for their values of # and & so you may need to check.
Allow fractional or decimal values for both n and £.

5103 following correct values for n and k and correct equations in part (a), unless the special case has
been applied, in which case this mark is available.

5103x> without the 5103 extracted scores AQ.

Note if they misread 567 as 576 then they should get p = 5376.



