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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 Markschemes should be applied positively. Candidates must be rewarded
forwhat they have shown they can dorather than penalised foromissions.

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. Allmarks onthe mark scheme should be
used appropriately.

e Allthe marks onthe mark scheme are designed to be awarded. Examiners
should always award fullmarks if deserved, i.e. if the answer matches 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 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 IAL MATHEMATICS
General Instructions for Marking

1. Thetotalnumberof marks forthe paperis75.

2. The Edexcel Mathematics 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 usedif you are using the annotation facility on
ePEN:

e bod - benefit of doubt

ft - follow through
o thesymbol J will be used for correct ft
e cao-correctansweronly

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

e isw-ignore subsequent working

e awrt-answerswhichroundto

e SC-specialcase

e Oe-orequivalent(and appropriate)
e d..ordep-dependent

e indep -independent

e dp-decimalplaces



o sf-significantfigures
e 3k -Theansweris printed onthe paperorag- answer given

. L ord.. -The second markis 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.

. Ifacandidate makes more than one attempt at any question:

a) Ifallbutone attemptiscrossed 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 or incorrect 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|pg| =|c] leadingtox= ..

(ax” +bx +¢) = (mx+ p)(nx +q), where|pq| =|d| and |mr| = |d| |eadingtox= ..
2.Formula

Attempt to use correct formula (with values fora, b and c)

3. Completing the square

Solving »* +bx+c=0: (x5 tgte, ¢#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 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 inthe

working.



Exact answers
Examiners’ reports have emphasised that where, forexample, an exact answeris
asked for, orworking with surdsis clearly required, marks willnormally 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 “inyour head”, 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 yourteamleader foradvice.



?ﬂten‘smgzp Scheme Marks
1 (2+5x)°
-2
@ | (2+5x)° = %(1+%x} B
2 2 3
(1+§xj :l+(—2)x(§xj+wx(§xj +(_2)X(_3)X(_4)x(§xj MIAT
2 2 2 2 3! 2
(2+5x)_2:%—%x+%x2—12?5x3 ATA]
(5)
(b) |x|<= BT
Q)
2
() (2 45 j ~4-20x+75x oOr a=4,b=-20 and ¢c=75 Blft
+JX
(1
(7 marks)

(a) Note that BIMIAOA1AO is a possible mark trait

B1: Fortaking outacommon factor of i (or0.25oraccept 27*)so score for

1 _ _ . 1 .
Z(1+ch) *or 0.25(1+ kx) *. It cannot be forjust " onitsown

M1: Attempts the binomial expansion with index -2

Score for the correct binomial coefficient for the 3rd or 4th term with the correct

power of x

Look for %x(...x)z oeor (_2)X(_3)X(_4)x(...x)3 oe If no working is shown

3!

then the coefficient must be consistent with their k. Condone invisible or poor

bracketing forthis mark.

-2\ (-2
Do not allow notation such as ( . ),( 5 j unlessinterpreted correctly in further

work.




2
Al: Correctbinomial expansion for (1+%x} up to the 4th term. This may be left

unsimplified. May be implied by four correct terms. Isw if they subsequently
simplify incorrectly. Invisible brackets may be implied by further work.

Al. Three correct and simplified terms from %—%erExz —%f May be written as

16

decimal equivalentse.g. 0.25-1.25x+4.6875x —15.625x . May be seenasalist or

written on different lines. Condone —%xl for this mark.

1 5 5 125 . .
Al Z—Zx+Z—6x2 —?f oe Seenotesabove fordecimal equivalent forms. May be
seenas alist or written on different lines. Isw once the four correct terms are

seenunless they attempt to multiply by e.g. 16 Do not accept —%xl

Alt(a) Direct expansion

PR S ~2)(=3) (4 2 (2)(3)(4) (s s
(2£5x)7 =27 +(-2)(2 )(m)+%(2 )(5x) +%(2 )(5x) +...

Bl: For 272 oe seen as the constantterme.g. :%+...x+...

M1: Forthe correct 3rd or 4th term of the expansion. Condone missing brackets on
(£5x)* or (£5x)°

Al: Correct expansion up to the 4th term which may be left unsimplified. May be
implied by four correct terms. Isw if they subsequently simplify incorrectly.
Invisible brackets maybe implied by furtherwork.

Al: Asabovein mainscheme notes

Al: As abovein mainscheme notes



(b)

2 2 2 2 2). , o
B1: |x|<g oceeg —c<x<soreg -7 g isw once a correctinequality is seen.

2
Condone | x |< —g‘
(c)
2
B1ft: 4 ~4-20x+75% but follow throughon 16x" l—éerEx2 ".Mustbea
2+5x 4 4 16

three- termquadratic butignore any termsin x* orhigher.

May juststatee.g. a="4", b="-20", c="75"

They must all be values (not unevaluated expressions)



ClEsTon Scheme Marks
Number
@ 25m(x—1) 25m @
2 Volume:j ————(dx) oeeg. — x—1(dx) |BI
(2) 9 2)
2 2
- — 25 25
m| 2 ae=m 20 or () -2 vm
9 18 18 9
Volume =
8
257(x=1) | _[2528-1) 25x2-1) _200 MIAT
18 i 18 18 3
(5)
(5 marks)

B1: Correct expression for the volume ignoring limits

May seee.qg. %J‘ x—1(dx) orj 25Tm—zigﬁ(dx) May be unsimplified so

2

allow TEJ. (% x—lj (dx) Condone omission of dx. It cannot be scored if they

make errors before the integral expressionis written. = may appearlaterina
correctintegral orintegrand. Alternatively may use substitutione.g. u* = x-1 and

proceeding to nj (%Oafj (du) oe

M1: Correct attempt atintegrating (x—1). Look for A(x—1)> or Bx’ —Cx where A, B

and C are non zero constants (indices do not need to be processed for this
mark). Do not award this mark if this is only part of a sum of integrals. If using the
substitution u* = x—1thenlook for u* — u*

Al (m)

25(e-1) (n)(25x2 | 25x

oe (orusingthe substitution u* =x-1=
18 18 9

25,
—u o€
(Tf)lgu )

Ignore any reference to n which could even appearas 2x



M1:Uses the limits of 2 and 8 within their integrated expression of the form ...(x—1)* or

Al: 20

8

2
..x_ —..xand subtracts either way round. Allow {%] = (i)@ﬂ' to

3

2
score this mark but if theirintegrationisincorrect then we must see evidence of
using limits not just a final answer. May be partially evaluated which you may
needto check. Ignore the absence of n

If using the substitution u? = x—1 then they need to use the limits +/7 and1onan
expression of the form ... u*

Toﬂ' orexact equivalente.g. 66%7: .If they subtract the wrong way round to
: 200 , L
achieve —Tﬂ' they cannotignore the negative sign but must subsequently

200 .
statee.g.volume = T;z .Ignore units.



SUEEHel Scheme Marks
Number
3(a) x:t+15:>t=15—4x M
t+4 x—1
r+2 15—4x+2 M
x—1
__ s>
Y s ax+2(x-) dM1
5x-5 15
= 1 0 T
g(x) 32y <Xx 1 A1BI
(5)
5
(b) 0<g®)» 3 MI1AI
(2)
(7 marks)
(a)
MI: Attemptstogettintermsofxortintermsofy. FYI y=%:>t=§—2
+ y

. E
Look foranequationoftheform ¢ = A+ Bx oeor t=—+F oewhereA,B,
C+Dx y

C,DEF=0

If they gettinterms of xinone and tinterms of y in the other then justlook
forone of the equations to be of the required forms.

MI: Substitutes their tinterms of x (ory) in y (or x) however poorly manipulated
and proceeds to an equationlinking xand y. Condone slips substitutingin
provided theintentionis clear.

5 é—2+15 é+13

FYI: y= x=% =%
42 2 944 242

y y

Rearranging both equations to gettinterms of xinone and tinterms of y
inthe otherand  thenequating scores this mark. Condone y =...or

x=... tobeimpliedaslongasitis clearly theiry orx

ax+b

dM1: Proceedstoanequationoftheform y= which may be unsimplified.

cX +

5(x—l)
15—4x+2(x—1)
marks. There should be no fractions in the numerator ordenominator but
brackets do not need to be multiplied out. Condone slips provided they

eg.y= .Itis dependent on the previous two method



Al:

Bl:

achieved therequired form. Condone y =..tobeimpliedaslongasitis
clearly theiry

g(x) = 153x _25 0.e.Must be asingle fractioninthe correctforme.g.
— 22X
g(x)= 25_51); Condone y =... Note the fraction may not beinits lowest
x_
10x—-10
termse.g. g(x) =
9 80 = e

The y=... or g(x)=... canbe seenonan earlierline

1
Statesthevalues separately e=1, f =3.75. Accept 1< x,, TS oe (condone

l<x< % as thiswas givenin the question

(b)

M1:

Al:

Onecorrectend. e.g. g(x),, % oe.Donotbe concernedoverthe

inequality being strict or inclusive.

0<g(x),, %o.e. Condoneuseofyorgbutnotx e.g. 0<y,, % and

alternative equivalent notation
e.g. (O, %} 0<g(x), %...g(x) 0<g(x)m %...g(x) or 0<g(x)AND %...g(x) but

donot accept “OR” oruse of U

Specialcase: 0< x,, % oe score M1AO



QUISHLET Scheme Marks
Number
4 (a) Attempt at chainrule y2 —)...y% Ml
d
Attempt at productrule 2xy—>axay+ﬂy Ml
Correct differentiation 8x+2y%—2y—2x%=24 oe Al
Collectstermsin (2y—2x)% = 24-8x+2y M1
(d_y :j 12—-4x+y oe Al
dx y—Xx
(5)
(b) Sets 12_4—x+y=2:>y=12—2x0rx=6—ly M1
y—Xx 2
Substitute y=12-2xor x= 6—%)} into 4x” +y’ —2xy =24x dM1
x*—8x+12=0 oe or y* -8y =0 Al
Solves x=6,y=00rx=2,y=8 ddM1
Chooses a(x)=2,b(y)=8o0rstates (2,8) only Al
(5)
(10
marks)
PSR
(a) Allow use of ' for ™
MI: Attemptatchainrule * — y% where ... is a constant
MI: Attemptat productrule  2xp —)ax%+,8y where a, S ...are non-zero
constants.
Condone —2xy—>iax%iﬁy
Al: Correct differentiation 8x+2y%—2y—2x% =24 oe
MI: Collects theirtwo different termsin % which must have come from

differentiating y* and 2xy (however poorly the differentiation was carried

out) on one side of the equation

otherside proceeding to (...i...)%: ............ .Maybe

correct answer.

with the remaining terms on the

implied by a




Al:

lgnore a spurious % e.g.onthelefthandside aslongasitis notincluded

inthe collecting of terms.

(d—y =j 1274545 e including (d—y =j 27y712 Mustbein simplest
dx y—Xx dx X—y

formand seenin(a)

(b) May work in terms of a and b which is acceptable

MT:

Setstheir % = 2 andproceedstoalinearequationinxandy. May be

unsimplified. Alternatively, substitutesin % =2 intothe given

equation 8x+2yx2—2y—2xx2=24 (=>4x+2y=24)

dMI1:  Substitutestheirlinearequationinxandyinthe equationfor Cand

Al:

proceeds to a quadratic equationinxory. Do notbe concernedbythe
mechanics of theirrearrangement. Terms should be collected but all
terms do not need to be on the same side of the equation. (if all on

one side then = O must be seen or may be implied by furtherwork). It is
dependent onthe previous method mark.

Correct quadraticinxory. x> —8x+12=0 oe or > -8y =0 oe terms

should be collected but all terms do not need to be on the same side of
the equation. (if all on one side then = O may be implied by further work)

ddMI: Solvestheirquadraticinxoryand proceeds to a pair of coordinates forP.

Al:

Allow any valid method (usual rules apply). If via a calculator to find x then
they must have rearrangedtoa three term quadratic with allterms onone
side. Youmay need to check theirroots are correct for their quadratic. Itis
dependent on both of the previous method marks.

Note when finding a value for b they may substitute into C resultingin
false solutions.

eg (”6", HOH)’ ("6", "6") or (uzn’ "8"), (n2u’ n_4n) Wh|Ch |S acceptable for
this mark.

P(2,8) only but allow other forms such as a =2, =8. Condone if labelled
asxandy.

If they find the coordinates (6,0) then they must clearly identify (2, 8) as
theirchosen answer.



?\lﬂ?gzp Scheme Marks
5. (i) Attemptstosolve 2+A=—1+2x and 3+2A=6+7u MT
Correctsolution A =-9, u=-3 Al
Substitutestheir A =-9, u=-3 into -1+4r= f—u daM1
p=-40 Al
2 1
(i) E.g. Substitutestheir A =—9intor=| -1 |+A| 4 aM1
3 2
(-7,-37,-15) Al
(6)
(6 marks)
()
Ml:  Attemptstowrite down and solve equations (1) and (3) to find the

Al:

dMT:

Al:

(ii)

dMT:

value of either A or u

Do not be concerned by the mechanics of the rearrangement in solving.
May beimpliedby A=-9 or u=-3.

Correct solutionforboth A =-9, y=-3

Substitutes theirvalues for A and u into equation(2) and solvesto find a
value for g

Do not be concerned by the mechanics of the rearrangement in solving. It
is dependent on the previous method mark.

p=-40
2 1
Scoredforeither substitutingtheir A =—9 intor=| -1 |+A| 4| or
3 2
-1 2
substituting their u=-3 and f=-40intor=| B|+u|-1|and
6 7

proceeding to find coordinates for P. Do not allow this mark to be scored
if they then do some further manipulation.




Al:

Itis dependent uponthe attemptto find either A orboth of xzand g .May
be implied by 2 correct coordinates fortheir A orbothof xand g.

=7
(-7,-37,-15) orpositionvectore.g. -7i-37j-15k or| 37 | condone

-15
(=7i,—37j,—-15Kk)
Allow x=-7, y=-37, z=-15 orcondone -7,-37,—-15. Do notiswif they
calculate two different sets of coordinates using ¢ and g forone and
then A forthe otherunless they select the correct answer.



e Scheme Marks
Number
6 u= 3+cos€:>d—=—sm6? =]
sin26 2(u—3)
d
«¢3+c0s ﬁ ! MIAT
é l
:——u +12u dMI1Al
3
Uses limits of 3 and 4 within their attempted integration ddM1
40
=83 - Al
(7 marks)

Condone the omission of duto be implied
BT: Statesoruses % =—sin# 0.e.This may be seen within the integrand. Note

that BO willmean that no A marks will be scored.

MI: Simplifies %d@toafunctioninterms of uusing
. the double angle formula for sin 20 Allow/condone
sin 26 = k'sin@cos &
. the given substitution condoning cos@=+3+u
. %=isin0
. Ju inthe denominator

(*u+3)
Ju

integralis of the required form. Condone d6 fordu as a slip for this mark.
Condone k=+lI

Expecttoseeaform j k (du) oe condone missing du provided the

2(u-3
Al: J' —M (du) from correct work. Ignore limits for this mark but allow

7

4
2(u-3
J (1 )(du)iftheIimitsarewrittenontheintegral(3and4)andarethe
3

Ju

opposite way round. Condone missing du but do not allow do



Do not withhold this mark once a correct expressionis seen from correct work.

dMT:

Al:

ddM1:

Al:

3 1
Integratesto aform au? + pu? . Itis dependent on the previous method

mark.

. . 4 2 > - 4 5.
Correctintegration, —guz +12u? oelgnore limits but allow e.g. guz —12u?if

the limits (3 and 4) are the opposite way round- send to review if unsure.
May have a constant of integration. All previous marks should have been
scored condoning only d6 instead of du as a slip on their integral
expression.

Useslimits of 3and 4 (or alternative O and g if substituted u =3+cos0)and

subtracts either way round within their attempted integration. The
expressionis sufficient. We must see some evidence of the use of limits
for this mark. May be partially evaluated but cannot just be the final
answer. ltis dependent on both of the previous method marks.

24J§3—40 as

8\/3—? provided all previous marks scored. Do not accept

thisisnotinthe required form.



Question

Number Scheme Marks
—6) (4
7.(a) | Attempts BAOBC | 2|e| 3|=24+6+15=45 M1
-3 -5
Attempts to apply aeb =a[b|cos @ = 45=7x+/50cos§ | dMI
cosd = ﬂ oe Al
14
(3)
2
(b) | Attempts sin0 = 1-[%} M
Attempts to apply |a||b|sin0:7x\/5x% M1
Area ABCD = 5417 Al
(3)
(6 marks)
(a)
6 4
M1:  Attempts BAe BC .Lookfor +| -2 |e+| — 3|=+24+6+15 The expressionis
3 5

sufficient but may be implied by +45. Condone slips but atleast two
products should be correct.

dM1: Uses aeb =al|b|cos & with either of |a| or |b|found using a correct method.

Either length may be implied by "\49" oe or "\/50" oe. Itis dependent on
the previous method mark.

2
Al: cos9=%o.e such as cos¢9:i Must be exact

72
Note that cos9=—% or cos«9=¥from aeb=-45is MIdM1A0O

Alt (a) using the cosine rule
M1:  Attemptstofind |4C|, |4B| and |BC]| (or |AC|2, |AB|2 and @2) using a

correct method with at least two lengths correct. May be seen within the
cosine rule formula.

dM1: Usesthe cosinerule toformacorrect equation using theirlengthsin the
correct positions. Itis dependent on the previous method mark.



7% +(542)* =32

e.g. cosO=
2(7)(5v2)
Al: cos¢9=&o.esuchas cos@zi
14 7\/5

(b) Notethatfindinge.g.cos BAC (= %) in () can stilllead to fullmarksin
(b)

Ml:  Attemptsto find the exact value of sind examplesinclude:

Ners

2
e uUSiNg sin@ = 1—{"%"} oe May beimplied by their VS orexact

equivalent or score fora correct expression for sin @ with their cos 8 = %
substituted. Condone invisible brackets.

e drawing aright-angled triangle to find the opposite side and then using
opp

hyp

sin0 =

If an exact expressionis not seen somewhere in their solution then
MOMOADO but allow a candidate to write exact values but then use decimals
inintermediate working provide exact values are recovered before the final
answer.

Donotaccept sinf = sin(cos_l ("%"D for this mark.

Ml:  Attemptstoapply |a||b|sin@.The expressionis sufficient. Look fore.g.
14
Condone "7"x"/50 " sin[cos_l ("%"D for this mark or
RANS \/%"x sin (awrt 24.6)

Note there are other methods to find the area. Send to review if you see
something that you thinkis credit worthy.

AT 5\/ﬁfollowing an exact value for sin# seen, both previous method marks

9\2

scoredand cosé = i? o.e. (unitsnotrequired)



Note: There are other valid methods which if seen then send to review:

Heron’s formula

7+5J2+3 5«/5}
s = =5+ 5

. = A=2s(s=T)(s=5y2)(s-3) =517

Cross producte.g.
i j k
6 2 3| =|-i—18j—10K|=/(-1)* + (~18)> +(~10)* =517
4 3 -5




Question

Number Scheme Marks
8(a)
J‘tet dt =—te '+ J-et de,= —te ¢ M1dM1
d—lt/:lzze’ =V =—12te —12¢ +c Al
t=0V=6=26=0-124+c=c=... M1
V=18—-12te —12¢ Al
(5)
(b) No, because e.g. upperlimit of volume is 18 (litres) B1ft
Q)

K

(@) Note that differentiating using the product rule scores O marks

M1.  Usesintegration by parts to achieve jtet dt=are iﬁjet (d¢) where

a, B=0 butmay beequaltoeachother (youdonotneedtobe

concerned about how they arrive at this) May

work.

dM1: Usesacorrect methodtointegrate an expression of the form

J‘tet (df)=ate *ye wherep,y#0.Itisdependent on the previous

method mark.

Al:  Solvesthe differential equation with or without a constant of integration

e.g. C;—It/:lztet :>V=—12te7t—12e7t(+c) o.e. May be writteninan

equivalentforme.g. ..V = ...(te_t +e_t)(+c)

Watch out forthe DImethod

D |
+ 12t e’
— 12 ~_| —e’
+ 0 e e’

be implied by further




Givingc:orrec:'cin'cegratione.g.J‘te dr=—12te —12e

MT:

Al:

(b)

BIft:

Etherstates r =0,V =6 and states avalue for c oruses the initial conditions

fortheirintegral to find the value of ¢c. You do not need to be concerned
by the mechanics of the rearrangement. Whilst not dependent on the
earliermethod marks, there must have been some attempt to solve the
differential equation however poor (but not clearly differentiation)

May alternatively substitute inlimits Vand 6 and t and O onto each side of
theirintegrated expression so the constant of integrationis within the
calculation.

vV =18-12t¢ —12¢ oe Condoneif seenin (b)

No, because upperlimit of volume is 18 (litres) oe Ft on their

v ="18"— Ate —Be
where A,B>0

May set IV =20 and show that the equation cannot be solved.
e.g. 2=12¢ '(t+1) and explainsthat ¢ >0 and 7+1> 0 so cannot be

negative
If their "18" > 20 thenthey need to conclude yes with areason.



Slesen Scheme Marks
Number
dy -1 dx_ 2 j(d_y:j_ 2145
2@ Ty @ 2es \ax ) o(r) MIAI
2t+5 2
Sets — =—4=8" +14t+3=0
2(”1)2 MIAI
= (4+1) (20 +3) =02 1= 1= (r=) 5 dMIAT
(6)
(b)) |a=2b=5 BI
5 5
prea= | yFar=| a2 w-| —2 @ | MIAT
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(15 marks)
(a)

M1:  Attemptstofind % by dividing their (;—); by their % .Bothmustbe

attempts at differentiation, howeverpoor. Do notallowe.g.

L—)...ln(2t+5) as thisis clearly integration.
2t+5
. dy 2t+5 . . o . :
AT —=|- - which may be unsimplified and may be implied by further
dx 2(t+1)
work
. 2t+5 .
Ml.  Setstheir "- 2 1) "=14 andproceedstoa3TQint. Donotbe
t+1

concerned by the mechanics of the rearrangement.




Al:

dMT:

Al:

8t +14t+3=0 o.e. eg.t +%t+% =0 The =0 may beimplied by further

work if thethree  terms are onthe same side of the equation.

Dependent uponboth previous M's, score for solving their 3TQ AND
finding avalue fory. Allow any valid attempt to solving the quadratic
including via a calculator. Youmayneedto checkthisifjustavaluefort
is stated. Condone a y value being found from avalue of t such that
t<—1.

(y =) % oe only (ignore the x coordinate if found)

See altbelow - send toreview if unsure

2 d —2¢"
9(@a) | v= SO . M1A1
e -3 dx  (e"-3)
_2ex 2 X
Sets s=—4=2(e¢") -13¢" +18=0=0 M1A1
(e"-3)
:>(2e*—9)(e*—2)=o:>e*=%:>t:—i:>y=§ dMIA]
(6)
(b)(i)
Bl: Correctvaluesforaandb. Mustbe correctly paired orindicated onthe

MT:

integral. If there is a contradiction between the two then the values on the
integral sign take precedence.

Forattempting y%with their dx inthe form where kis a constant.

dt 2t+5
Must see either the general expression y% stated orwrittenase.qg.

1
t+1 2¢t+5

oe. There needs to be anintermediate stage of working before

writing ————
9 (t41)(2t+5)




b

It cannot be implied by j WZS) dr
+ +

a

Al: AreaR-= d¢ with or without correct values foraand b. The dt

b
2
J: (t+1)(2t+5)
only needs to be presentin the final answer. Allow if seen at the start of
(b)(ii). Allow slips inworking to be recovered provided it is before the final
answer. This mark cannot be scored without the previous M mark being
scoredi.e. we needto see anintermediate stage of working.

Note allow dr only if theirlimits are clearly stated as being

[ e
C(t+1)(2t+5)

the otherway round.

(b)(ii)

Ml: Attemptstowrite k as A + B
' (t+1)(2t+5)  (¢+1) (2¢+5)

correctvalueforAorB(butnote.g. 4=1, B=1 without avalid method seen)

.May beimplied by a

May have taken a factor outside of the integral.

ATl: 2 / /

(r+1)(2t+5) (t+1) (2t+5

o %

t+1) (2t+5)

fractions written orimplied by theirintegration.

.May have taken a factor outside of the

integral so allow e.g.

oetoscore. Must see the partial

M1: Correctattempt atintegration. Look for +aln| #+1|+pBIn| 27+ 5| oe where

o, B #0 They must have separated into partial fractions first. Condone

bracketsinstead of moduliand condone the omission of brackets to be
implied by further work. Allow this mark to be scored if they miscopy their
partial fractions (e.g. a sign slip or a coefficient slip) so they will still
integrate to a similar form.



Alft:

dMT:

Al:

J. (/ / dt-—ln|t+1|—zln|2t+5|oesoallow

t+1) (2t+5)
l1n| t+1 |——1n| 21+ 5| oe but ft ontheir Aand B. May have taken a factor of

2 outside of the integral. Condone bracketsinstead of moduliandinvisible
brackets to be implied by further work. Ignore any constant of integration if

present.

Attempts to use theirlimits and subtract either way round. They must use at
least one law to combine at least two terms. They cannot proceed directly
to the final answer. It is dependent on the previous method mark.

llnﬁﬁ) o.e.intherequired form %ma where ais arational number. Do not

3

1. (6Y
accept —In| —
>3 (SJ



Question

Scheme Marks
Number
10 (a) Requires a minimum of
o ¥ = (2m)2 :4m2 B1
e whichisevenso contradiction, so proven dBl
(2)
(b) e.g. ' —4b=27=a’ =27+4b whichis odd M1
e.g.lf a’is odd then ais odd and can be writtenin the
form a=2m+1 Al
e.9. (2m+1) =27+4b=b~=... dM1
Requires a full explanation and conclusione.g.
. b:m2+m—gwhichis notaninteger AT*
e socontradiction, henceproven *
(4)
(6
marks)

(a)
B1:

dBT:

(b)

MT:

Al:

dMT:

Statesthat x* =dm’

Dependent on the previous B mark. Explains or concludes that 4m’ is even
(orcondonenot odd)and eitherstates contradiction/so proven or
rewrites statement X (condone omission of some of the words provided
the general conclusionis clear). Do not allow if the contradictionis not
based onthe assumptionthat x* isodd and 4m” is even.

Note that there many ways of showing this - send to review if you think
it might be credit worthy

a’ —4b=27=a" =27+4b oe with anindication that this is odd. Allow
writinginthe form 2(2b+13)+1 toimply this.

States a’is odd (thenais odd)andwritesinthe form a=2m+1

Attempts (2m+1)° =27+4b andrearrangesto b=... or 2b=...oraform

. 1
where a contradiction can be deduced such as m? + m = b+?3 where m?

and mwillboth beintegers but » +% isnot. Itisdependentonthe




previous method mark. Expect to see the brackets multiplied out and
terms collected condoning slips.

Al*: csorequires acorrect statement showing that thereis a contradiction
with a conclusion



