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General Marking Guidance

Allcandidates mustreceive the same treatment. Examiners must mark the first
candidate in exactly the same way as they mark the last.

Mark schemes should be applied positively. Candidates must berewarded for
what they have shown they can do rather than penalised for omissions.
Examiners should mark according to the mark scheme notaccordingto their
perception of where the grade boundaries may lie.

Thereisno ceiling onachievement. Allmarks onthe mark scheme shouldbe
used appropriately.

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’sresponse is not worthy of credit according to the mark scheme.
Where somejudgementisrequired, mark schemes will provide the principles by
which marks will be awarded and exemplification may be limited.

When examiners are in doubt regarding the application of the mark scheme to a
candidate’sresponse, the teamleader must be consulted.

Crossed outwork should be marked UNLESS the candidate hasreplacedit with
an alternative response.



General Instructions for Marking
The total number of marks for the paperis 75.

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

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

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

B marks are unconditional accuracy marks (independent of M marks)
Marks should not be subdivided.

. Abbreviations

These are some of the traditional marking abbreviations that will appearin the mark
schemes and canbe usedif you are using the annotation facility on ePEN:

bod - benefit of doubt

ft - follow through

the symbol willbe ufsed for correct ft
cao - correct answer only

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

isw - ignore subsequent working

awrt - answers which round to

SC - special case

oe - orequivalent (and appropriate)

d.. ordep - dependent

indep - independent

dp - decimal places

sf - significant figures

% - The answer s printed onthe paper orag- answer given

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

. AllAmarks are ‘correct answer only’ (cao), unless shown, forexample, as Al ft to
indicate that previous wrong working is to be followed through. After a misread
however, the subsequent A marks affected are treated as Aft, 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 actionby ‘MR’ in the body
of the script.



6. If acandidate makes more than one attempt at any question:

a) Ifallbutone attemptiscrossed out, mark the attemptwhichis NOT crossed out.

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

7. lgnore wrong working orincorrect statements following a correct answer.



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

Method mark for solving 3 term quadratic:
Factorisation
(X’ +bx+c)=(x+ p)x+q), where|pq| = |c| ,leadingto x=...

(ax’ + bx +¢) = (mx+ p)(nx +q), Where|pq| = |c| and |mn| = |a| ,leadingto x=...

Formula
Attemptto use the correct formula (with values for a, band c).
Completing the square

2
, b ,
Solvingx* +bx+c=0: (Xiij tgtc=0, ¢#0,leadingto x=...

Method marks for differentiation and integration:
Differentiation

Power of at least one term decreased by 1. (x" — x")
Integration

Power of at least one termincreased by 1. (x" — x"*')

Use of a formula

Where a method involves using a formula that has been learnt, the advice given in
recent examiners’ reports is 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 errors in the substitution of values.

Where the formula is 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.

Exact answers

Examiners’ reports have emphasised that where, for example, 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 and if the mark scheme does not
coverthis, please contact yourteam leader foradvice.



Question Scheme Notes Marks
Number
1
1(a) o (32 ¥
x=2secl, y=~/3tand XY y= ——3J
dy  3sec? 6 3 A 1
SR EL A L2 wd w13 (e | g
dx 2secd tand - = -3 B
4 3 dx i 2, 4 3
\ ) U
.. dy dx
Any correct equation in _~ or __ and award when first seen
dcx dy
dy  1(12sec? @ 3\|i1 (3sc00)
- = — S€C
_f3sect jﬂ_h_ V3sect dr 20 4 )
2tané dv 4y 2tan0 __ 3secl  [3sech
2/3sec? -3  2tanf
Z2tand ] ]
=m == oce.g. Correct perpendicular gradient rule to
Vo 3sect obtain gradient of the normal in terms of & M1
23 . 0 Sight of this normal gradient scores BIM1
—m, == 3 st if it is clearly identified/used as mx
2tand
y—Btanf= —L(x—%ec@)
Jg secd Correct straight-line method with their
or o M1
N changed gradient in terms of €
J3tanf=- 2tan0 2secl+c=>c= 7—tan6’
J3seco 3
ﬁysec@—?&tan@sec@ =—-2xtanf@+4tanfsecd = 2xtan O + «E_ysecﬁ =7tanOsecl
or y:—M)H ﬂtané’:>2xtan6’+ \Eysecﬁzﬂan@secﬁ Al
J3secd 3
Obtains correct equation with k = 7 with at least one line of intermediate working.
“
(b) Correct value for 6
2secl =4, J3tanf=3 All .
1 . ow 60 Bl
=cosf=_, tan9=ﬂ:9=_ OR
2 3 States or uses secf =2, tanf = \/5
Substitutes their value for € into their
normal of the correct form
23x+2By =148 {= y=7-x} OR vt
Substitutes secd =2, tand = J3 into
their normal of the correct form
(scores BIM1)
ALT for dy_3x_3><4_1 _ .
BIM1 e 4_y T ax3 —>mzs - Correct value for the gradient of the B1
normal
Uses a correct line equation method to
y-3=—(x-4){=y=7-x} find the equation of the normal M1

Sight of this equation scores BIM1




X2 (7—)6)2

=12 327 - 4(49-14x + x* ) =12

Substitutes their normal equation into H
and solves 3TQ (usual rules - no

4 3 incorrect root if no working). M1
= x> -56x+208=0 iminati
Eliminating x leads to
(x—52)(x—4)=0=>x=52 VP +42y-135=(y+45)(y-3)=0
(52, -45) Correct coordinates or values forxandy | Al
(C))

Total 8




Question
Number

Scheme

Notes

Marks

Note: Attempts that don’t integrate, or that use the
generally score max BIM0A(

given standard integral in the formula book will

2(a)

x=tanhu = __ =sech’u

du

Sets x = tanh u and differentiates
correctly. Condone different or
interchanged variables as long as the
differentiation is correct

B1

sech? u
du=...

dx =
1-x? 1—tanh® u

A full substitution,

correct for their x and __ and integrates.

du
Allow sech? u = +1+tanh® u
If there are clear sign errors but the
method is otherwise correct, allow the M
mark but deduct the A1* mark

M1

=I1 du=u+c=artanhx+c

Correct proof with one intermediate step.
Penalise notational errors e.g. missing
‘h’ or constant ‘c’ etc but allow

equivalent notation for ar tanh x such as
tanh~! x but not arc tanh x

Al*

A

Alt

Correct partial fractions

it

B1

1 1
1 |K1+x

Correctly integrates partial fractions of the correct form

1 X\de Ln(1+2)-In(1-x)) [+]

M1

= I ln|(l+x\|+c:artanhx+c
z ()

Correct proof with one intermediate step.
Condone the omission of brackets.
Penalise notational errors e.g. missing

‘h’> or constant ‘c’ etc but allow
equivalent notation for ar tanh x such as

Al*

tanh™' x but not arctanh x

A

SC

d_x: sech? y

y=artanhx = x=tanhy =
dy

Q=sech2y=l—tanh2y:>y=‘ ,
dy 1J tanh” y

1
= y=|——dx=artanhx
d L-xz

Gains BIMOAO
(No integration undertaken)

(b)
(i) & (i)

f (x) = artanh2x — 8arctan 4x

= () = 2 32
1- 4% 1+16x°

One term correctly differentiated.
Could be unsimplified

B1

1+16x2 =16 —64x? = x* =
16

_=>X=..

Obtains a value for x from an equation of
the form

a ¢ =0, a,b,c,d>0
1-bx?  1+dx?
i.e. accept sign errors with d only but
allow recovery if recovered correctly

M1




X= £ or exact equivalent. Not + but
4

x= £ Al
4 no need to specifically reject the
negative value
1 (1+ ﬁ) Uses correct logarithmic form of artalnh
2
y=zlh——7-r {—Sarctanx/?j } with their value of x where 0 < x <~ M1
27 (1-9) 2
[ 2+ |
1 i_.ﬁ) L 8r
Y :4 ol 5 \/_:, —8arctan = Jn (7 +43 )_ 3 Correct answer in the correct form Al
L (Y) )
6)

Total 8




Question
Number

Scheme Notes

Marks

3(a)

2-4 1 -3
detM-Al)=| 0 3-2 & |=(2-A)[|(3-2)(3-1)+2k|]-1(0+2k)-3[|2(3-2)]|
2 2 3-2

Any recognisable attempt at det(M — AI). Allow recovery from invisible brackets
May see e.g., (—2— 1) r|_(3 —-A)(3-2)+ 2k—|J —0- 2[/« +3(3- /1)—|J (1% column)
Sarrus leads to (—2-A)(3-24)(3-4)~2k+0-[| 6(3-2)~2k(-2-21)+0]]

M1

=(-2-2)(9-64+2+2k )-2k~18+6
= +44 +341-2kA -4k -18-2k 18+ 61
= =4 34+ 2kA+4k +18+ 2k +18—61 =0
= -4 +(2k-9) A +6k+36=0
dM1: Expands to a cubic and collects terms. No requirement for "= 0"
Al: Correct equation. Allow +(2k —9)A written as e.g., —(9—2k)A or 2kA-94

dMm1
Al

(€)]

(b)

Substitutes A =2 into their equation and
solves for k or uses long division to
divide their equation in (a) by A —2 and
23 _ax2? 4 2(2k _9) 4 6k+36=0= k — | makes progress to achieve an equation in
k (finding the remainder and setting
equal to 0)

Must use part (a) and any attempt not
using (a) scores MOAOQ

M1

— 8—16—18+4k+6k+36=0 R Obttainf k=—1fYVit?n0 emors.
—=10+10k=0=k=—1 ccept a clear verirication using bo

values with minimal conclusion

Al*

@

©

{(-2)x3x(-2) = 6(~1) +36 = 64 =30}

{or 22 -42 -112+30=(1-2)(A+3)(A-5)=0}
{or trace = sum = -2+3+3=2-3+A=4=-1+ A1}
{or2x(-3)x A=detM=-30=61=30}

A=5

Correct eigenvalue

B1

U]

(@

—2x+y—-3z=-3x x+y—-3z=0
Mx=Ax= 3y-z=-3y or (M—/’LI)X=0:> 6y-z=0 =x=.., y=.., z=..
—2x—=2y+3z=-3z —2x—-2y+6z=0
Correct method to obtain simultaneous equations and solves for all variables to find
values for each (at least one non-zero)

Other approaches are possible, such as finding the cross product between any two
rows of the M — AI matrix. If in doubt sent to review.

M1

(17)
+| 1 Correct eigenvector.
_L 6 Any integer multiple/either direction

Al

(0]

Total 8




Question

Scheme Notes Marks
Number
Note: any attempts that begin with the stated result in the question score 0
4(a) i ) Ve
y=arsinhx =sinhy=x= © ¢ —x Correct expression for x in exponentials B1
Obtains a 3TQ in e’ and attempts to
. 7 I+ A2 + 4 solve by formula or CTS
=e’—2xe’' -1=0=¢ 5 “=0 “not required here. Must see either
5 of these elements of working shown. Do Ml
or (ey —x) —X-1=0=>¢ =xtVx? +1 not accept going straight to
e =x+yx*+1
+
{ln (xml)isundeﬁnedsincex—m <0 Vx} F}llly correct proof. Not +. May have
just used + throughout. Reason for Al
y=ln (x N /x2 N 1) rejection of — is not required and can be
ignored.
€)]
ALT The underlined statement must be seen B1
x = arsinh y = sinhx = y = e —e* _ v (perhaps' at the end) using this method to
_— interchange the x and y.
Correct expression for y in exponentials
Obtains a 3TQ in €' and attempts to solve
, 2yt [4)7 +4 by formula or CTS (usual rules) M1
et -2y’ —1=0=¢" = ——5 | “=0"not required here. Must see cither
of these elements of working shown. Do
2 . .
or (ex —y) — Y -1=0=>e" =yt )y* +1 not accept going straight to
e =yxy)? +1
. _ Fully correct proof. Not +. May have just
{m (y B +1)lsundeﬁned since y -y +1 <0 Vy} used + throughout. Reason for rejection | Al*
) > of —1is not required and can be ignored.
x=arsinhy=1In (y Hy~ +1 ) and so There needs to be a clear connection
between x and arsinhy and a statement of
arsinh x = In (x wx? +1 ’ the printed result, so the underlined
statements are required
A
(b) y = (sinh x —3)cosh x — 6x
N dy — sinh.x (sinhx - 3) + cosh? x—6 Differentiates to the': correct form
dx (condone coefficient errors).
1 e g
or = y = . sinh 2x - 3cosh x — 6x Allow if ‘ 6 is missing. If expanded ﬁrst M1
9 allow with sinh x cosh x replaced with
. k sinh 2
:gy=cosh2x—3smhx—6 —
dx
=sinh? x .—3szinh X +1+.sinh2 x—06 Uses cosh? x = +1+sinh? x or
or =2sinh” x+1-3sinh x -6 cosh 2x = #2sinh? x +1and obtains a M1
{:> 2sinh? x —3sinh x -5 } quadratic expression in sinh x
Correct 3TQ = 0 (could be implied by
2sinh? x —3sinh x—5=0 correct values after solving, if working Al
with inequalities etc throughout)
(Zsinh e 5)(sinh X +1) —0 Solves 3TQ by usual rules - no incorrect M1

root if no working (could be implied by




5 correct values after solving, if working
with inequalities etc throughout)

sinhx =—

=In k 1+ “+1 ) = 111 %
5 ) J Either correct numerical expression

Al
Correct range in any suitable notation
with simplified Ins but allow
( ) 5
1n(ﬂ—1)<x<ln S SRl
L ) J lnL2+ 5 Je.g.
(5+ [22\ ( [ ) Al
orln(\/[—l)<x<ln xe|ln(J2_—1) In 5+./29
L2 ! L2 )
Allow with strict or non-strict
inequalities, or soft/hard brackets
Working in exponentials:
(e"+e Y e"—e™ )
| | - 3J_ 6x
v 2 A 2
(ex + e’x) (ex —-e - 6) e¥ —6e* —6eF —e 2e* —6e" + 6 +2e
—-bx = -6x = -6
4 4
=e” -3¢ -12+3e  +e X =0=e* -3e* —12e¥ +3e +1=0
Score second M1 for at least one hyperbolic function replaced correctly then 1st M1
for differentiating to a correct form (e — ke** for each term) allowing the —6 to
be missing.
Ist Al for a correct 5 term quartic equation in e*
Further marks require working with exact values so would require solving one of
e —5¢*—1=0 or e* +2¢" —1=0 by usual rules for the next M then last 2 marks
as above
©)

Total 9




Question

Scheme Notes Marks
Number
Note: accept i, j, k notation or column vector notation throughout but condone column vectors written as
coordinates
5(a) (2) |( 2) |(15\|
(i) & (ii) OPx0O00 = | = Correct vector. Bl
| Award when first seen
0 3 ) 22
N (15) Correct method to find a value for the
( ) ol |, scalar product with their OP x @
2" —-6"=.. {15-12-22=-19} : A
If just a value is given it must be correct, Mi
-1} 122 and could also be implied by the correct
final answer
1)(15)
1( 2|(_6|_19 19 .
< . = __or any exact equivalent Al
)l2) 6
A
®) ™) (F“ fr‘” Il e ” ﬂzﬂ Wrmu ﬂ 1\| ﬂ 2| |f 3\]
=31, =
+07 \ 1] \F \ ‘
IR R A L | w1
Attempts two of +(PR OP, @
VDY, A
POXPR= 1% 3= =7, POXOR = 1><—4=—|,PR><QR 417177
L 3 A By
Attempts a relevant vector product. This mark can be scored for sight of the correct dM1
3 x 3 determinant with correct elements but allow one slip. If no working shown
then obtaining two correct components is sufficient to score this mark
Dependent on the first M mark
8Y2) 8Y -2 ( 8y 1)
( \ {16-35+0=-19}, ( \ W {-16-42+39=-19} | Y 2||:... {8-14-13=-19}
ol Lol 3] of )
Calculates a.n with their normal. Requires Ist method mark only but normal cannot ami
be FQ PR, QﬁR OP, @ or OR. If just a value is given it must be correct
Dependent on the first M mark
_ _ Correct equation.
8x=Ty+13z+19=0 ce Any multiple is acceptable. Al
“
(c) Correct numerical expression for the
distance but condone missing modulus
‘(12)(—4) +(-1)(=3) +(10)(2) ‘ sign. Allow the numerator in dot product
> form. Allow if one component of the M1
J122+ (<1) +10?

normal vector is misread or one sign
error etc, but the method is otherwise
correct. Accept 12 for (-1)?

{23} 545 > only

P

7

Al

@)



ALT

—

05 e

" 002 (000 (001,

[

J122 4 (1) +10°
OR

Correct numerical expression for the
distance using the projection of S to any
of the other points on the plane, resolved

in the direction of the normal vector, but M1
n ‘(12)(-5) +(-1)(-5) + (10)(3)‘ condone missing modulus sign
Se_ —
o Y122+ (1) 4107
‘{ |_25|} 55 3 only
- - — Al
P 7

Total 9




Question

Scheme Notes Marks
Number
6(a) (p 3 —1\| (1 3 -6 W 1 -3 -6
K3 -1 1)| \_1 -p 2p ) K_l p 2p)
Obtains the matrix of cofactors with six correct elements. This could be implied by a M1
C" matrix with six correct elements, provided it is either labelled as C" or used
correctly in (ol
det A
detA=p-3 ‘ Correct simplified determinant B1
I( 1 2 -l \|
-3 -3 3
1 (1 -2 -l ||p §+3 pp '
-3 p+3 p |oreg., ’ ‘
73 =3 =3 =3
P L—6 p+9 2pJ \p P P |
—6 p+9 2p
dM1
kp—3 p-3 p—3) Al
dM1: Applies CT with their det A and C (condone one slip)
det A
Al: Fully correct inverse. ISW once a correct matrix inverse is seen, if simplified
incorrectly
Note: the correct answer written down scores all four marks in part (a)
“@
(b) 2p+3+5=16=>2p=8=p=4
Or
|( 1 -2 -1 \| |( 2
=3 =3 =3 =3 _ -
[ 2) | P p p |(16\ | P | ;;l_ 4 following any
. _H -3 p+3 p ' _n . Tp-27 . other correct equatl'on .
-\ p-3 p-3 p-3 | - Tp-3 (for example, equating B1
-5 ‘ ! ’ elements from this
6 9 2p | -33 .
| =3 ;t 30 f 3 | | —% | matrix product etc)
kz ) \ )
=>2=__ =2p-6=2=p=4
p f—
()
(©) 2
(_; B 2 _IY 2) Completes an attempt to multiply |
| II Ha o M
o 13 ) )
by their inverse using p =4
Alft: One correct and simplified ft
(—2q+3, 7910, 13g—-20) or their inverse Alft
x=-2g+3, y=7¢-10, z=13g—-20 A1l: Fully correct solution. Al
No incorrect work. Accept as a PV.
A

Total 8




Question

Scheme Notes Marks
Number
7(a)(i) X, i N B T Uses a correct eccentricity formula with
45 20 ’ @®> =45and b? =20 and finds a value for M1
b2:a2(l—e2):>20=45(1—ez):>e ore?=.. eore’
o= £ Correct exact value. Any single fraction Al
3 equivalent. Not +
(a)(i) 3 For a numerical expression for 4
a
= n n y Ml
e ﬂ; with their e but allow this mark if 45 is
used for a
B Both correct equations.
x=19 x=19or x=9, x=-9 only Al
“@
(b) x=2cosh2¢, y=8sinht .
’ Replaces cosh 2¢ with +2sinh?#+1 oe M
=>x= 2(2sinh2 t+1) Missing ‘A’s is MO but if recovered AO*
(2
g‘ = sinh’ 1 = x= ZL?)j +1 Proceeds to eliminate ¢ dM1
Correct equation with no errors. Any
Y= ﬁ +2=> p? =16x—32 * notational slips will be penalised for this ND
16 mark, such as missing ‘4’ or ‘x’ instead of
‘t’ but condone siht for sinht etc
€)]
ALT 1 (e —e)
¥ =8sinht = §]
22; " Replaces y with the correct exponential M1
2 o2 (& —2+¢™) form and squares
y =64sinh ¢ =64 —J
L 4
_ 16(eZt ye 2 ) _3 Separates showing the correct
exponential form for cosh 2¢ dM1
=16(2cosh 2r)—32
2 — _ Correct equation with no errors Al
y-=16x-32 q
A
ALT 2 x=2cosh2s, y=_8sinht Replaces cosh 27 with +2cosh? ¢ +1 oe
—~ x= 2(2cosh2 t—l) Missing ‘4’s is MO but if recovered A0* | M1
cosh? f —sinh? ¢ =1
2 Proceeds to eliminate ¢ dM1
(x+2) ()
= -|=1 =1
s )3
16( X+ 2) —y? =64 Correct equation with no errors. Any
notational slips will be penalised for this AT*
= y? =16x-32 mark, such as missing ‘4’ or ‘x’ instead
of ‘#’ but condone siht for sinht etc
A
2 _ : ) .
(c) ‘x_ +M =1= 20x2+45(16x—32) =900 Substitutes y = 16x_32 into £ and
45 20 solves a resulting 3TQ (usual rules - no M1

20x* +720x —2340 =0 = x* +36x-117=0

incorrect root if no working)




=>X=..

{(x-3)(x+39)=0=}x=3 Correct value Al
2y dy =16 or dy - 1 (16x _32)‘l (16) Correct expression involving d_y
N - — 2 dx
dx dx 2
OR
OR dx dy B1
dx . dy Correct expressions for__ and _—
__=4sinh2¢ and _~ =8cosh¢ dr dr
d d Allow if the derivatives are seen in (b)
dx I
2;sz Fo Ty or 27| (160-32). [ dx
¥ dy ¢ 16x — 32
Or 27 |8sinht 16sinh? 2 + 64 cosh? ¢ dt
j 2{ \ (dx Y (gw{ \ Ml
Uses ... | y\l+| [, 1dx; OR ... | »\| | +] | dx
\dx ) \dt ) \dt )
There must be some attempt to apply this to the question with substitutions seen, not
simply stated. The integral must be in terms of one variable but ignore the limits (if
given) for this mark. Ignore error with (or missing) 27
Integral may be seen later
1 1
=27[(16x-32+64):dvore.g. 87[(x+2)2dx
Or Correct and in integrable
Al
\/ form
ZﬂISSinht 64 cosh? t(l + sinh? t) dt =27ZJ‘8sinh t8cosh? ¢ dt
Or
1
_ 2 >
= 4_[y(y +64)2 dy
léx 2 1 Cx+ D)2
= (x+2)2 For(Cx+D)7—>( x+D)
3 ’ 3
2
Or Or
1287
= ; cosh’ ¢ asinht beosh? tdf — keosh’t | M1
Or

= I—Z(yz +64)5

Or

3
2 c)
For y(y2+C)'jL—> (y - )

ol




Correct answer in correct
form. Use of parametric
form is unlikely to give an
exact answer in the form
required, as the limits are

—(x+2)2 | = (llfl_l— 5 1 (3+ Al
t,= _In
)
and ¢ :iln ot
SRS
If in doubt send to review
)

Total 14




Question
Number

Scheme Notes

Marks

8(a)

s an—1
y=sin"" xcosx . .
Achieves a derivative of the correct form

dy - . o . .
_= (n —l)sm "2xcos® x —sin xsin"" x (sign/coefficient errors only)

M1

= (n —l)sin ”‘Zx(l—sin2 x)—sinxsin”‘1 X
{(n —l)sin 2y — (n —l)sin "y —sin” x}

=(n—1)sin "2x —psin” x ¥

Reaches given answer with no errors and
replaces cos? x with 1—sin? x which
must be shown

Al*

@

(b)

Note that candidates may split work over multiple lines due to the number of

terms involve
I =1e_ s x
6x n

E ﬁ=eﬁx v=le6x
dx dx 6
d d 1
1 =Iu vdx=uv—jv Yy = e6’“sin”x—nje6’“sin”lxcosxdx
" dx dx 6

u =sin" x =nsin”' xcosx

6

M1: Achieves an expression of the form 4e® sin” x+ Bjeéx sin" ! xcosx {dx}

M1
Al

Al: Any correct expression. "dx" is not required
du dv I o
=e” v=_c¢

dx dx 6

I= 1_e6x sin” x — n{j 1_e6x sin"! x cos x — 1é(n —1)e® sin"? x{dx} + n_J‘e“ sin” x{dx} |—|
"6 616 6 ]
Applies parts again to obtain an expression of the correct form for /» Some of the

u =sin"! xcos x = (n —l)sin”‘2 x —nsin” x

terms may be replaced with /, and /-2 in the intermediate working
(condone sign and coefficient errors only)

dM1

n(n —1) n
In—2

1 6x n n 6 n—1

I,="e sin x——_e sin -1,
6 36 36 36

Introduces I, and I, to an expression of the correct form

XCOSX +

ddM1

(n2 +36) I = 6% sin” x —ne® sin" ! xcos x + n(n —1)1 .
:>(n2+36)1 =e% sin"! x(6sinx—ncosx)+n(n—1)1 Lt

Obtains the printed answer with intermediate step and no errors. Poor bracketing can
be condoned if it is recovered before the final answer. Condone missing "dx"s but
there should be no missing or mixed variables

Al*

O]




ALT

1, =Je6x51nnxux

n—1

6x o3 @
u=e"sin" x
dx
I =J-ufdx=uv—-[vd_udx
" dx

=—¢% sin™ 1xcosx+J.6e

d
= 6% sin™! x +e* H_(n —l)sin"‘2 X oS x—U &

=sinx VvV =-COSX

dx

n"! xcosx+(n —l)eéx sin"? xcos® x {dx}

M1: Achieves an expression of the form

Ae® sin" ! xcosx + B_[e

n"! xcos x+ Ce®™ sin" 2 x cos? x{dx}

A1l: Any correct expression. "dx" is not required

M1
Al

du
u= eﬁx _ 6eﬁx

dx dx

n n n

_ =sin™!

xcosx v=_sin" x

n

[ =—%gin"! xcosx+§eé“' sin” x - Ejle(’x sin” x{dx} + J.(n l)e sin"2 x{dx} J‘(n l)e sin’ x{dx}

Applies parts again to obtain an expression of the correct form for 7, . Some of the

terms may be replaced with , and /-2 in the intermediate working

(condone sign and coefficient errors only)

dMm1

6
Uxcosx+_e*

n

I =—%sin™

n

sin” x —

> +(n-1)1
n n n

N (n —l)ln

Introduces /-2 and I, to an expression of the correct form

ddM1

36 .
JEETR L

Uy
=1 (n* +36)=-ne®™ sin"!
:>IZ n +36)=e¢ sin
2 6x n—1

xcosx+6e sin” x+n(n-1)I
x(6sin X — ncos x) + n(n —l)ln_2

§) .
xcosx+ _eMsin” x+ (n —1)1

n—2
n

n-2

Obtains the printed answer with intermediate step and no errors. Poor bracketing can

be condoned if it is recovered before the final answer. Condone missing "dx"s but
there should be no missing or mixed variables

Al*

O]

©

T e . f
40[2 |_|_e sin x (6sin x 2cosx)—|J0 +21 .

Applies the reduction formula with #n =2
Limit does not need to applied or could be

missing, but "n"s should be replaced.
Condone 36 + 2%’ for ‘40° on LHS

M1

z I 7 ]
I =%¢dr=_[eS o =_(e”—1)
0 ,[0 6|- b 6

em dded uch as

1ﬂ_1k\|
3)40\3)

Correct numerical expression for /o

This may be seen embedded in a correct
numerical expression for /2

B1

e” 1 x
L :%(3—\/§)+E(e -1)

. . T . .
Uses the limit = and their / to obtain a
0

6
numerical expression for /2 (with trig

functions evaluated etc)

Sight of this expression scores the first three
marks

dM1

e’ x/§e” BE

27240 120
240( (11 3{) 2)

Correct answer in the correct form.

Allow 510(“6” ~33em-2)

Al

“
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