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General Marking Guidance

All candidates must receive 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 be rewarded for
what they have shown they can do rather than penalised for omissions.

Examiners should mark according to the mark scheme not according to their
perceptionof where the grade boundaries may lie.

There is no ceiling on achievement. All marks on the mark scheme should be used
appropriately.

All the marks on the 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’s
response is not worthy of credit according to the mark scheme.

Where some judgement is required, mark schemes will provide the principles by
whichmarks willbe awarded and exemplification may be limited.

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

Crossed out work should be marked UNLESS the candidate has replaced it 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 been earned.

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 willappearin the
mark schemes and can be used if you are using the annotation facility on ePEN:

bod - benefit of doubt

ft - follow through

the symbol willbe ufsed for correct 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 which round to

SC - special case

oe - orequivalent (and appropriate)

d.. ordep - dependent

indep - independent

dp - decimal places

sf - significant figures

% - The answeris printed on the 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 workingis to be followed through. After a 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:
If all but one attemptis crossed out, mark the attempt whichis NOT crossed

out.
If either all 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 Further Pure Mathematics Marking
(NB specific mark schemes may sometimes override these general principles)

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

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

e Formula
o Attempttouse the correct formula (withvalues fora, bandc).
e Completing the square

2
o SO|Vingx2+bx+c:Oi(Xi§j tgtc=0, ¢g#0,leadingto x=...

Method marks for differentiation and integration:

e Differentiation

o Powerofatleastonetermdecreasedbyl. (x" — x"")
Integration

o Powerofatleastonetermincreasedbyl. (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:

e Method mark for quoting a correct formula and attempting to use it, evenif there are
small errors in the substitution of values.

e 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.

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

Number Scheme Notes Marks
Notes:
e Some candidates omit brackets around their matrices and vectors. This is
1 condoned for all marks.
e [fa correct answer comes from no working in part (a) or part (b), please
send to review.
( -5 3
M=
L33
(a) Completes an attempt at
{det (M- A1) :} (-5-2)(3-2)-(3)(3) det (M — AT) with one product | M
correct
M1: Forms and solves 3TQ
= +21-24=0=(1+6)(1-4)=0=>1=-6, 4 (usual rules) M1 Al
Al: Both correct eigenvalues
€)]
(b) (—5 3)()6) (xY —5x+3y="-6"x
:"—6"| |:> " n.o—=> X =... =...,0r
3 3 3x+3y="-6 >y ’
L7 o) ) g g
_5 _n_ 6" 3 O
( 3 3_"_ 6u)|(;)=(0\|:>.x=..., y=.. Ml
\ N )
Uses Mx = Ax or (M - /11) x = 0 with one of their eigenvalues leading to either
X=..,y=... or an eigenvector. Accept any x and y values following their matrix
equation. Do not be concerned with the mechanics of their solution.
(-3) One correct eigenvector
A=—6{=x=-3y}= , Or (any equivalents). Allow if a
L 1 g ﬁl ral form is given, e.g. Al
1:4{: 3x:y} . k |,or if only normalised
5} 5
eigenvectors are given.
Both correct normalised
|( §f10\| |( J10 \| eigenvectors (either direction).
1 (=3) 11 | 10 o 10 | Must be numerical. The Al
|  land ___|  |oeeg and normalised eigenvectors must
gty o) T ! sl -
| _J0 o _3/10 | be seen in part (b). Do not
L 1w0) ( 10 ) allow for correct columns in
their P in part (c).
A
(c) "_ 6" 0
{D :} K 0 "4" ) Correct D ft their eigenvalues | Blft
( 3J10 J10 ) | Correct P and D. The position
3 1 | 0 10 || of the two columns of P must
B1

| | correspond correctly with the
position of their eigenvalues
in D.

Total 8




Question
Number

Scheme

Notes

Marks

2

2 2

XY

64

16

(a)

B =a(1-) =16=64(1-¢* ) = e=..

a=8, b=4

Uses any correct eccentricity
formula and solves for e

M1

=¥

2

Correct value. + £ 1s AO
2

Al

()

(b)

non
a 8
—qe = —"8")(""/3-"

e

2

a . .
Uses _ —ae (or equivalent work) to obtain a
e

. : a
numerical value. Their values of _ and ae
e
must be seen separately. Subtraction may be
implied by answer. Condone subtraction the
wrong way round.

M1

Correct distance in simplest form. Mark can be
given if subtraction was the wrong way round
and answer subsequently made positive.

Al

()

©

P is (8cos @, 4sind)

Correct coordinates. May be implied.

B1

M is (Scoszﬂ, 4sin0j

Correct coordinates for M (following
through on their P) in terms of &

Blft

x=4cos@+7 = cosl = o

-7

M1: Using their M, whose x and y
coordinates are linear functions of
cos@ and sin@ respectively, uses a
valid algebraic method to eliminate& to
obtain an equation in x and y only.
Usually this will involve use of
cos® @+sin® @ =1, but there are other
J valid ways to eliminate, so check
working carefully.
A1l: Correct equation of circle with the
same denominator for the x and y terms

MI1Al

Alt

X =

(2x-14)" y?

64

Consider M(X, )
14+x

coordinates of P)
x=2X-14,y=Y
Since P is on the ellipse:

+—=1=
16

=__ -
16

{(X—7)2+Y2:16}

,Y =y (where (x,y) are

4X-7)

B1: Correct coordinates of M in
terms of the Cartesian coordinates
of P. May be implied.

B1ft: Finds x and y (the coordinates
of P) in terms of X and Y (the
coordinates of M). Follow through
on their equations for X and Y.
M1: Substitutes their expressions
for x and y (in terms of the
coordinates of M) into the equation
of the ellipse.

A1l: Correct equation of circle with
the same denominator for the x and
y terms

Y2

B1
Blft
MI1Al

“




d

radius =4, centre(7, 0)

Note: For both marks, follow through on their
equation of a circle, which must have come from a
genuine attempt at part (c). If this is unclear,
please send to review.

B1ft: Correct radius or centre
B1ft: Correct radius and centre

Blft
Blft

@)

Total 10




Qpsiion Scheme Notes Marks
Number
3(a) Note: The question requires differentiation of the exponential form of sech x .
Responses using hyperbolic differentiation score no marks in part (a).
sech x = 2 - {: 2( e 1o )“} States or uses a correct exponential M1
e +e definition for sech x
Attempts to differentiate an
expression of the form
-1
i(sech x) _ —2(e" L )‘2 (ex —e* ) k (ex + e*x) o.e. correctly using | M1
dx the product rule or quotient rule.
Look for +p (ex te™ )72 (ex +e* )
0..
Obtains given answer with
2 e —e ™ intermediate line and no errors.
- X ~ “sech x tanh x * Must split the expression into Al*
e +e e +e separate fractions for the
exponential forms of sech x and
tanh x before reaching final answer.
Note: A “meet in the middle” approach is possible. First M1 as above. For second
M1: any acceptable differentiation of sech x (see above). Then, award A1* if
—sech xtanh x is expanded using exponential definitions to reach an identical
expression, AND a conclusion is made, e.g. ...= i(sech x) , or “=LHS”, “QED”,
etc. If this approach is used, LHS and RHS can be written in any correct
—X
exponential form via correct algebra, e.g. %
e +2+e "
€)]
(b) M1: Either term differentiated
y=k arctan(ex ) +sech 2x = correctly
dy et Al: Fl.ﬂ!y corr@t differentiation. | \r1 A1
— =~ 2sech2xtanh2x o.c. (the Note: it is possible to revert to the
dx 14 (e" ) exponential form for sech x and
second term may be in exponential form) differentiate the second term as in
part (a).
9_ I Makes some attempt to substitute
x=In3= 3k —2x 2 x_ d-0=k= x =1In3 into their y,sets=0and Ml
1+9 941 94! dx
9 9 proceeds to a value for k
3k _ 120 _ 2400 119 Correct exact value in simplest Al
10 1681 1681 1681 form
“@

Total 7




Question
Number

Scheme

Notes

Marks

4

x=4cos’0 y=4sin’@ 0~ 0., k 0<k<?Z

2

(a)

dr _ —12cos? @sind
do

dy =12sin® Ocos@
dé

M1: Both derivatives of the correct form. Look

for E = pcos’ @sin@ and 2 = gsin’ @cosb o.c.
de de
A1: Both correct derivatives.

Be aware of alternative ways to differentiate, e.g.

first writing x = 4((:0s2 (9)c0s0 and

y= 4(sin2 G)Sinﬁ. M1AT can be given for

correct derivatives, but it is unlikely further
progress will be made.

Ml
Al

® JWWV
S= 27[I — | +| —| {d@
" {o} g ( dé’J \dé’)' { } Uses a correct formula

= 277". 4sin? 6’\/144cos4 @sin® 0 +144sin* cos> 6 {d@}
{0}

with their derivatives

Ml

G

= 967[] sin’ @ \yéosz Osin’ 9((:052 0+ sin? 9) {d6} Uses cos” @+sin” 6 =1

{0}
{

oe at some point in the

k} -
=96 7Z’J. sin® @V cos’ @sin> 6 {d 6O} working to process the
{0}

integrand (may be
implied: see the note for

{k}
{= 967TJ‘ sin’ Hcosﬁsiné’dﬁ} the A* mark below)

{0}

Ml

k
= 967[_“0 sin* @cosOdo *

Obtains the given answer with no errors. Must be
at lleast one intermediate step following

967Z'J.0 sin® @ \,Los2 Osin? 6’(0052 6+sin’ 6’) do,

possibly in correct side working. Proceeding
from this expression directly to the given answer
is M1 AO*.

Condone the limits and/or d@ appearing for the
first time in the final line. Do not condone
invisible brackets at any stage, even if recovered,
but do condone a missing trailing bracket.

Al*

O]




(b)

%7z . k
S="" |_L51n5 0 —U Integrates to obtain psin® 6 Ml
5 0
Substitutes &, sets equal to 278 7t and solves for sin k.
96 213 >
2% (sin5 k) =2 Note:
5 5 - Condone no working with the lower limit M1
— sin’ k = 23 - Some candidates do not write down a value for sink,
32 but go from sin® k to k. This scores M1 if their k is
=sink=... consistent with their sin’® k
-k= :lzﬁ o.e. is MO, unless there is recovery
- This mark is not dependent on the first M1
sink = £ o.e.or 0.866...= k = f or awrt 1.05 Correct k Al
2 3
€)]
(© [z} L3z Attempts to use a correct formula
j 40 = with their derivatives. If no
{0} Ld@ J Ld@ J formula is quoted, condone an M1
—1 I (xl cosOsinfdo incorrect or missing multiplying
constant, which should be 12.
1} Ignore the limits for this mark.
—6|_Lcos2 9—| J|3 or 6|—Ls1n H—U
{0} Integrates to M1
2 202
or = ff%stHdH: —3[cos2¢9] L i ...cos’> @ or...sin* @ or ...cos26
{0} {0}
[1 [3 ) [ 1.9
__6| _1 | or 6| -0 | or _3| - —1,=" | Correct exact value 2,4.5 or 4l Al
) 5 ) (3 )53 22
€)]

Total 11




Qpsiion Scheme Notes Marks
Number
5 ( 1 0 p ( 2 1 —3)
2 20 0 1
\ ) )
(@) detS = 1(0 —(—2)(3)) -0+ p ((—1)(—2) - (2)(2)) Recognisable attempt at M1
e =2(3)(1)-0)-10-(@)1)-30-(¢)(2) | citherdetSorderT
e.g. detS=6+ p(-2), detT=2(-3)-1(¢)-3(3¢) | One determinant correct with Al
detS=6-2p, detT=-6-q¢—-9q minors simplified
Correctly shown with no
6-2p=—-6-10 =5¢ +6* *
P 9= P =9+ errors Al
€)]
(b) |(2 1 h{ 1 0 p\| I( -5 8 2p+3\)
0 -2 0 qg+2 -2 pq
)\ M1
|(2 1 —3“( 1 0 5q+6) |( -5 ) Al
or .O 1” -1 2 3 .—. 1 ‘ Al
Kq 1 2 2 ) Kq +2 =2 5¢%+ 6(]
MI: Attempts TS in terms of p and ¢ or just g
Al: Six correct elements in their TS in terms of p and ¢ or just ¢
A1l: Fully correct in terms of ¢
€)]
Mark (c) and (d) together.
Note: Full marks are possible in parts (c) and (d) if the relevant rows of their
matrix U are correct.
(c) ( =5 8 109 +15 \”( 2) |( ) Sets up the correct matrix equation with
I 1 4 H |— ‘ ' their U and multiplies out to obtain a
g+2 2 54+ 6q 14 quadratic equation in gq. Ml
\ A ) U Attempts involving finding the inverse
=2q+4+6+5¢* +6q=14 of U please send to review.
M1: Solves their 3TQ to find
5q2+8q—4=0:>(5q—2)(q+2)=0:>q=2_, ) two values of g (usual rules | M1 Al
5 including calculator solutions)
Al: Both correct values
€)]
(d) M1: Uses the first row of their matrix
(2) equation to obtain a numerical expression
"= (_5)(2) * 8(_3) HO(_JHS for r. For the substitution of g, they must | n11 A1
5 use the positive solution of their 3TQ that
=-15 has two solutions of different sign. Allow
slips if the intention is clear.
Al: Correct value
0]

Total 11




Question

Scheme Notes Marks
Number
6(a) l6x(2 —48x + 40\ Bl: Twoof a=16,b= —E and ¢ =4 either listed or
=16 x* -3x+ 2
k J embedded within their expression
( ( 3Y \ B1: Fully correct expression or correct values given
) B1 Bl
= 16| X — J + ) as their final answer
k( i \2 4 Note: neither 4((2x - 3)2 +1) nor 1((4x - 6)2 + 4)
—16| x—=| +4 are in the required form and score B0 B0, but marks
\ J in parts (b) and (¢) may be available.
(0]
(b) Notes
e In this part, if there is no hyperbolic substitution, the response should
be scored B0 M0 dM0 A0.
e If the candidate has a negative ¢ value from part (a), the integration in (b)
may require a different hyperbolic substitution, e.g. using cosh rather than
sinh. Please send any such responses to review.
Correct differentiation of
2x—3:sinhu:>x:lsinhu+é:>g:_coshu x=dsinhu+e, d,e=0 B1
2 2 du 2 = __ =dcoshu
du
= = " coshu du
2 4 J N J - COS
J 16x” —A8x +40 1 ( dx 21; N
\/ Lx—3 +i \/(isinhu\‘ +i M1
?) \ )
Complete attempt at substitution using x=d sinhu+e d,e #0 and _=d coshu
du
I J Reaches & I du following a substitution
4) sinp?u+1 4 )
_ 1% coshudu 1 of the required form. Do not be too | dM1
/ concerned about errors in the processing
to reach this point.
= 1_u (+¢)= 1_arsinh(2x—3) {+c} or
4
- 1n(2x 3+ J@x=3)7+1) {+c} or Correct answer in terms of arsinhor | |

\ using a correct logarithmic form.

1 |( 3 3 1
Zln Lx— “\ J +_J{+c}

“)




Substitutes given limits into an
arsinh function (or a valid
= Wrsinh —arsinh * logarithmic form) and subtracts
7@2&8&4& 4 8 2V cither way round. If their final | MI
\ ) answer to (b) is in terms of u,

accept an attempt to calculate
and substitute the corresponding

u values.
I \ [s 1 One correct use of a logarithmic
J +1 |=In| — L J +1 || form of arsinh. Not dependent | M1
4 12 J on first M 1.
1 _ J _ I = _ T o]
B z;lkln 2-In ZJ z;ln 3 of z;ln Lz;)l Correct answer in required form | Al

(€)

Total 9




Qumesition Scheme Notes Marks
Number
7 2\ 4\|
a=, 3 b= -1
P(6,1,-2) | 0(0, 9, 32)
—1}| 2
(a) 2 4 5
( 3\(( _1) _ ( g \ Attempts vector product with
| | two components correct.
| -1 2 | -14
\ \
o
Alternatively, if the normal vector is {b , then:
g
Alternatively, attempts to find | M1
|( 2\| (a \ the three components a, b and
=0=2a+3b-c=0;and ¢ of the normal vector using
L_ll LCJ scalar products with the two
vectors in the plane, forming
|( 4 \| ( ) two equations in a, b and ¢
=0=>4a-b+2c and solving.
L)l
With solutions, e.g. a=5,b=-8,c=-14
Applies r.n = a.n
6 5
SN (3, -
r’ ’ | ' ‘ ’ If| 1 H 8 ’ is not shown, then it can be | pp1
-2 —14
R Iy AN
implied by 50. If no working and an
incorrect value, then MO.
5x =8y —14z =50 Any correct Cartesian equation Al
Alt x=6+2s+4t (1)
(Using sim y=1+3s—¢ 2) Forms three equations in x, y, z, s and ¢, M1
equations) =2-s5+2 () and eliminates one of s or ¢
eg. (I)and 3) = x+2z=2+8t (4)
e.g.(2)and 3) = y+3z=-5+5t (5) Eliminates both s and # Ml
e.g. (4) and (5) = 5x—8y—14z =50 Correct equation of plane Al

A




(b)

Line from Q to // in the direction of n:
(| 5t \| |( 0 \| ( 5t \ Attempts parametric form with
{r= % 9-8¢ ’ or | 9 ' +‘ —8¢ ’ two components correct for their | M1
322-14t 0 1320 |14 normal
\ Y.
Substitutes their
S(Sf) — 8(9 — 81) —14(32 —141) =50 parametric form into
=285t-520=50=>¢=2 their plane equation
and solves for their
Alt 1: Use distance of Q from plane: parameter.
Distance from Q(0, 9, 32) to plane is Alt 1: Finds th
: Finds the
‘0(5) +9(-=8) +32(-14) - 50‘ _ 570 distance from Q to
\/ 524824142 V285 plane; finds distance
Distance from R (52,9 —81,32—14t) to plane is from A
R (51,9 -8t,32 —14¢
5¢(5)+(9—8¢)(—8) +(32—14¢)(-14) - 50 |285t—570| ( ) M1
' — ; t=L______ 1 | toplane;equates and
V57 +8° +14 V285 solves to find ¢
|285t—570| 570
. =_— =1t=0,4,s0t=4 atR
/285 /285
Alt 2: Constructs a
Alt 2: Construct a parallel plane through Q: parallel plane through
5 0 ( 5 \| 2520 . Q and calculates
r| -8 |=| 9} 8 |=-520, 00 I D= .. Equation of | {istance between the
-4, 132 | ~14] 285 two planes
Y planes.
. 50
11 is r .n =—— . Distance between planes is
\285 P
020 = >70 . Then consider R as above.
J285 /285 /285
M1: Substitutes the appropriate
value of ¢ into their equation of
t=4= R(20,-23,-24) line to obtain a point; or finds
or the point X on the plane where | p1 A1
=2=X (10, -7, 4) on the plane. Then the line meets the plane and uses
a correct midpoint calculation to
OER _ ¥ = R(20,-23,-24) find R.
2 A1l: Correct point. Condone
vector form.

“)




©) (6] [ 14) [ 20) . .
(Using PO=, 8, PR :| 94 | QR=| _32 | Uses subtraction to obtain two
vector ‘ ” ’ ” ’ ’ relevant vectors and attempts a | M1
product) L 34 ) k—22 ) k_s 6 ) vector product. You do not need
e.o. POXPR = to check their answer.
640) :
1 ( |1 5 5 5 Obtains a value from a correct
Area = 3 344 = E\/ 6407+ 3447+ 32" = method for the area of the Ml
32 triangle
1 : :
=_ _[528960 =4./3265 Correct exact value in required
2 form Al
Alt e.g. OR intersects /7 at X(10, -7, 4)
(Using ( 4) ( 10\
right- eg, PX= -8, ©OX= -16 Attempts base and perpendicular M1
angled k J L || height of a relevant triangle
triangles) b —28)
PX =4*+82+6° 10? +16% +28°
1 Obtains a value from a correct
Area = 2xArea APOX =2x _x2 p9x2 285 =.. method for the area of the M1
2 triangle
_ 43065 Correct exact value in required Al
B form
Alt ( —6\| ( 141 ( 20)
(Using PO=, 8|, PR=,-24,, OR=-32
area of ‘ 34 ’ ‘ _7 ’ | _56 ’ Uses a correct method to
ftnanglle) ") L) L) find one of the angles of | M!
ormula . . .
e.g. |PO|=2V314, |PR|=2314, |OR|=4+/285 triangle POR or its sine.
. 12 .
By cosine rule, cosQPR = —_8 = sinQPR =0.579...
157
1 Uses a correct area of
Area= 2(2\z§ 14)(2:814)(0579...) triangle formula MI
Correct exact value in required form. Note that methods
=4+/8265 involving an angle are unlikely to result in an exact Al

value for the area, so probably score A0

Note: There are many variations on the above. If the right-angled triangle POX is
considered, angles may be calculated using SOHCAHTOA and side lengths using
Pythagoras’ Theorem.

A

Total 10




Question

Scheme

Notes

Marks

Number
8

I, = J'ixne_hdx J, =I21xn62xdx " 0

0

0

()

[ =-1 ﬂ_xne_zx —|jl+ n I%xn_le_hdx
2 o 20
o0.c.

M1: Applies integration by parts and
obtains an expression of the correct form,
allowing for slips with the numerical
coefficients. Limits and dx are not required
for this mark.

A1l: A correct expression. Condone
missing dx. This mark requires correct
limits, but condone invisible limits on

either term if implied by subsequent work.

MI Al

(IYIY(1) »n

:‘LEHJ@ @*54—1

sk

2n+1 e

3 n—1

Obtains given answer with an intermediate
step and no errors. Following integration
by parts, the limits and dx must be seen on
the integral term at some point in the
working for this mark.

Al*

(€)

(b)

1

0 J.(% >(ezx —26sz >{

[2x7sinh2xdx = |

|dox

- and the correct limits must be

Correct proof. If working from
left to right, it is not necessary to
see the starting expression

é x, sinh 2xdx, but correct

J % It limits must be seen at least once.
If working from right to left, dx

n n %

B1*

seen in the final answer.

O]




©

Note: For the first two method marks, condone slips. The marks can be awarded
for an attempt, using the reduction formulae, to find formula(e) allowing them to

find J; from J, and I, from I,.

Tz 3(e (e J \m M1: Uses reduction formulae to attempt to
TI672,873° 2 0 in J.i i
L ) obtain J, in terms of J, or Z;in terms of [,
J =— 1 n 3( 1 \ M1: Uses reduction formulae to attempt to MIMI
o T6e 2\ ge 4_ 2 )| obtain Jyin terms of J, and /; in terms of /,
Alt for M1 M1
J=_"e-2J
P16 2 ¢ , .
J - 1 e ] M1: Attempts to find J, in terms of J,, J, in terms of
2 g ! J, and J|in terms of J, or I in terms of /,, /,in
1 1 :
= e— terms of /, and /| in terms of /
J1 = 76 ;Jo 1 1 0 M1 Ml
J = _Le—l + i b MI1: Attempts to find J; in terms of J,, J, in terms of (AlD
’ 16 2° J, and J,in terms of J;, and /;in terms of 7,, /,in
I ——gefl +1 terms of 7, and /,in terms of
[=—'e'+l1
1 4 2 v
= i = 1 12 — 1 _ 1
Jo I edr —l—L%‘—I T For either J, or I, correct in
0 2 T terms of e Bl
1 .
1= ”dx——i[e”]lz—l+l
¢ 2 © 2e 2
I e 1 3 ¢
For reference J=_ J=_-_ J=_-_
4 - 8 4 > 8 8
[='-" 1="-" 1="-7
' 4 2e ‘4 8e > 8 e
Attempts 75 7 and I mustbe in
I2x3smh2xdx:l( E—(—lD ? ddM1
L 8 ¢ terms of e and/or J;, or I, respectively.
Requires both previous M marks.
8
T e\| Correct answer in the required form Al




(c) Alt
for M1
M1 B1

Some candidates are finding J, and /, in terms of J, and [, then finding J, and
I using integration by parts.

S _¢ 3, ‘
16 TKS’ : M1: Uses reduction formulae
;o | +3(1_{) to obtain J; in terms of J, or
S kl 8¢ L in terms of 1,
or M1 M1
J :_1 e—éJ L :le—J Ml:l)[JsF:s]zed}lllc;lqn formula;
316 22 g 1 to obtain both J;1n terms o
I:—ie‘1+31,1:—1e‘1+1 Jirand B in terms of [
3 16 2 2 2 8 1

1 1 1
J :J’lxezxdx:1erezx—|f—iI%ezxdx:le—l(e —1) :l
boJo 2 0 2% 4 4
1 1(1_1 1 1

1 1 1] el
I =I2xe’2xdx=— [xe’zx]2+ jge’zxdx=— — | = -
0 2 0 "2 do 1 % 1 2%

€ Bl
)
For either Ji or /i correct in terms of e. If working is shown, it must be a correct
application of integration by parts.
3 ¢ 371
=>Jy=_— 1= _-
Then ddM1 A1l as above
(6))
Total 9

PAPER TOTAL: 75




