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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
accordingto their perception of 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 which marks willbe awarded and exemplification
may be limited.

When examiners are in doubt regarding the application of the
mark scheme to a candidate’sresponse, the team leader must 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 completing
an attemptto 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.

o ft-followthrough
e cao-correctansweronly

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

e isw-ignore subsequent working
e awrt-answerswhichroundto

e SC:specialcase

e oOe-orequivalent

e dM-dependent method mark

e dpdecimalplaces

o sf significant figures

% The answeris givenonthe paper - apply cso



4. 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.

5. For misreading 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.

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

e Ifallbut one attemptis crossed out, mark the attempt whichis NOT crossed out provided
itisnotcursory.

e If eitherall attempts are crossed out ornone are crossed out, mark the last attempt that is
the most complete.

7. lgnore wrong working orincorrect statements following a correct answer unless the
mark scheme indicates otherwise.
8. Mark question parts separately unless the mark scheme indicates otherwise.



Usual rules for the method mark for solving a 3 term quadratic:

(Note: There may be schemes where the below does not apply)

If no method is shown then one root must be obtained that is consistent
with their equation.

1. Factorisation

(X’ +bx+c)=(x+p)x+q), Where|pq| = |C| ,leadingtox=..

(ax” +bx+c)=(mx+ p)(nx+q), Where|pq| = |c| and |mn| = |a| ,leadingtox= ..

2.Formula

Complete attempt to use the correct formula with values fora,band c
leading to x =... (may be unsimplified).

3. Completing the square (where a = 1; if a # 1 must divide by a first but
allow equivalentwork e.g., if ais a perfect square)

. bY .
Solving x*> +bx+c¢=0: (XiEJ tqtc=0, ¢#0,leadingtox=..



Question

Number Scheme Notes Marks
Notes:
e Some candidates omit brackets around their matrices and vectors. This is
condoned for all marks.
1 e Ifa correct answer comes from no working in part (a) or part (b), please
send to review.
-5 3
M =
33
(a) Completes an attempt at
{det(M - Al) :} (-5-4)(3-2)-(3)(3) det (M — AI) with one product | M1
correct
M1: Forms and solves 3TQ
= A +21-24=0=(1+6)(1-4)=0=>1=-6, 4 (usual rules) MI1 Al
Al: Both correct eigenvalues
3
(b) -5 3\(x x) Sx+3y="-6"x
="_g" = =>Xx=.. y=..;0r
3 3)\y y 3x+3y="-6"y
-5-"-6" 3 X 0
= =>Xx=.., y=..
3 3_"_g" y 0 y M1
Uses Mx = Ax or (M - ZI) 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.
One correct eigenvector
A=—6{mx=-3yl > -3 or (any equivalents). Allow if a
1 general form is given, e.g.
1 1 . . Al
A= 4{:> 3x = y} — (3} k(3j’ or if only normalised
eigenvectors are given.
Both correct normalised
3J10 Jio eigenvectors (either direction).
1 [_3j 1 (1 0 EETY Must be numerical. The
—_— and —[ j oee.g. and normalised eigenvectors must | Al
1041 V1013 _@ _ﬂ be seen in part (b). Do not
10 10 allow for correct columns in
their P in part (¢).
3)
(C) " 6" 0 . .
{D =} o " Correct D ft their eigenvalues | B1ft
310 J10 Correct P and D. The position
{ } 1 (_3 1) 10 - 10 of the two columns of P must
P={ — or e.g., correspond correctly with the | B1
Jio 3 _ V10 _ 3310 position of their eigenvalues
10 10 in D.
(2

Total 8




Question
Number

Scheme

Notes

Marks

2

2 2

X Y

64 16

(@

b2

a=8, b=4

=a2(1—e2):>16=64(1—e2):>

Uses any correct eccentricity

e=... formula and solves for e

Ml

e=—-

Correct value. i%is A0

Al

2)

(b)

a

"ae_f

nomn

"8"X"

ﬁu

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.

Ml

1633

_——4

G

3

4

"5

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

Al

2)

(c)

P is (8cosd, 4sin0)

Correct coordinates. May be implied.

B1

M is [w, 4sin0j

Correct coordinates for M (following
through on their P) in terms of 8

Bl1ft

x=4cos0@+7=cosl =

x=7
4

y=4sin@ = sinf ==

cos20+sin29:1:>(

4
2 2
x=7 (2 4
4 4

{(x=7)"+y* =16}

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
valid ways to eliminate &, so check
working carefully.
A1l: Correct equation of circle with the
same denominator for the x and y terms

MI1A1

Alt

14
X =

2
(2x-14) |

64

Consider M(X, Y)

+x
2

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

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

Y2

2

LGSl I

64

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.

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

2
o
16

Bl
Blft
MIA1

“)




(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

2)

Total 10




Question 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).
v, v\ States or uses a correct exponential
hx= =2 .
sechx e“+e { (e e ) } definition for sech x Mi
Attempts to differentiate an
expression of the form
—1 .
d 5 k(ex + e‘x) o.e. correctly using
_ h — _2 X —X X _ —X .
dx (sec x) (e e ) (e © ) the product rule or quotient rule. Ml
Look for +p (e" te ™ )_2 (ex Fe )
0.€.
Obtains given answer with
intermediate line and no errors.
_ 2 . e’ — ei _ _sech x tanh x * Must split the expression into Al*
" +e e 4e 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. ...= %(sech x), or “=LHS”, “QED”,
etc. If this approach is used, LHS and RHS can be written in any correct
. . 2¢ " —2¢"
exponential form via correct algebra, e.g. ————-
e +2+e
(©))
(b) M1: Either term differentiated
y = k arctan (e" ) +sech2x = correctly
d ket Al: Fully correct differentiation.
Y >—2sech2xtanh 2x o.e. (the Note: it is possible to revert to the | M1 Al
dr 1+ (ex) exponential form for sechx and
second term may be in exponential form) differentiate the second term as in
part (a).
1 Makes some attempt to substitute
3k 2 7y . _dy
x=Ih3= —2x X =0=k=..| x=In3 into their =—, sets=0and | M1
1+9 1 1
9+— 9+~
9 9 proceeds to a value for k
3k = 720 k= 2400 1& Correct exact value in simplest Al
10 1681 1681 1681 form
“4)
Total 7




Question

from this expression directly to the given answer

Number Scheme Notes Marks
4 .
x=4cos’@ y=4sin’@ 0<O<k O0<k <%
(a) M1: Both derivatives of the correct form. Look
for X _ pcos’@sin and P gsin®@cosb o.e.
de déo
dx — _12cos’Osin @ A1l: Both correct derivatives.
déo Be aware of alternative ways to differentiate, e.g. | M1
d—y:12sin2 0cosd first writing x:4(cos2 G)COSH and Al
do y= 4(sin2 H)Sin9 . M1A1 can be given for
correct derivatives, but it is unlikely further
progress will be made.
{k} 2 2
s =27zj y (Ej +(d—yj {do
o~ V\do de
) Uges a cqrrect'forr'nula M1
=2 .[ 4sin’ O\/144cos’ Gsin® 6+ 144sin’ cos> @ {dg) |~ With their derivatives
{0}
=96 Y 0 *@sin’ 0 >0 +sin’0) {dO
=967 o sin \/cos sin (cos +sin ) {d6} Uses cos? @ +sin 0 =1
" oe at some point in the
- 96ﬂj sin® O/ cos? Osin? O {d@} working to process the M1
{0} integrand (may be
(K} implied: see the note for
{z 967[j sin’ @cos@sin0do } the A* mark below)
{0}
Obtains the given answer with no errors. Must be
at least one intermediate step following
k
967rJ‘ sin’ qé’\/cos2 @sin’ 0(0052 0 +sin’ 9) de,
0
k- A possibly in correct side working. Proceeding
:967rj sin” @cos@do * AT*
0

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.

3)




b 96 . ) .
(b) S = ?ﬂ[sms 0]:; Integrates to obtain psin’ @ M1

Substitutes £, sets equal to 27 7 and solves for sin .

%_ﬂ(sins k) B 2743 - Note:
a - Condone no working with the lower limit

. 93 - Some candidates do not write down a value for sink, | M1
= sin’k = S but go from sin’ k& to k. This scores M1 if their & is
—sink = consistent with their sin’ &

- k=% 0.e. is MO, unless there is recovery

- This mark is not dependent on the first M1
sink:g 0.c. or 0.866...:>k:§0r awrt 1.05 Correct k Al
3
(©) {z} - - Attempts to use a correct formula
5= J‘ 3 (Ej + (d_yj do=.. with their derivatives. If no
{0} do deo formula is quoted, condone an
. . o Ml
{z} incorrect or missing multiplying
=12 J. * cosOsinOdo constant, which should be 12.
o Ignore the limits for this mark.
= —6[cos2 9]{3} or 6[sin2 9]{3}
1o} o Integrates to M
& iz ...cos” @ or ...sin> @ or ...cos 20
or = 6j sin20d6 =-3[cos 26|
=—6 l—1 or 6 i—0 or —3 —l—l :2 Correct exact value 2,4.5 or 4l Al
4 4 2 2 2 2
3)

Total 11




Question Scheme Notes Marks
Number
5 1 0 p 2 I -3
S=|-1 2 3 T=0 -3 -1
2 =2 0 q 0 1
@) detS:1(0—(—2)(3))—0+p((—1)(—2)—(2)(2)) Recognisable attempt at M1
T =2((-3)(1)-0)-1(0-(a)(-1)-3(0-(g)(-3)) | citherdet S ordetT
€.g. detS=6+ p(—2),detT=2(-3)-1(g)—3(3¢) | One determinant correct with Al
detS=6-2p, detT=—6-—qg—9q minors simplified
Correctly shown with no
6-2p=—-6-10 =5¢+6%* *
P 4= p=>4+ errors Al
3)
(b) 2 1 31 0 p -5 8 2p+3
U=TS=0 -3 -1||-1 2 3|=f 1 -4 -9
q 0O 1)L2 -2 0 q+2 -2  pq
2 1 3) 1 0 5¢+6 -5 8 10g+15 M1
or [0 -3 —1)|-1 2 3 |=[ 1 -4 -9 N
q 0 1)l 2 =2 0 g+2 -2 5¢°+6g
MI1: Attempts TS in terms of p and g or just g
Al: Six correct elements in their TS in terms of p and ¢ or just ¢
Al: 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.
(©) -5 8 10g+15)( 2 r Sets up the correct matrix equation with
1 -4 -9 31=| 5 their U and multiplies out to obtain a
2 quadratic equation in q. Ml
q+2 =2 5" +6q 1 14 Attempts involving finding the inverse
=2g+4+6+5¢° +6g=14 of U please send to review.
M1: Solves their 3TQ to find
2 two values of ¢ (usual rules
5¢°+8g—4=0=(5¢-2 2)=0 ==,-2
7o =(54-2)(¢4+2)=0=4¢ 5’ including calculator solutions) ML Al
Al: Both correct values
(©))
(d) M1: Uses the first row of their matrix
equation to obtain a numerical expression
= (_5)(2) n 8(—3) 410 E +15 for r. For tl}g substitqtion of 9, they must
5 use the positive solution of their 3TQ that | M1 Al
- _15 has two solutions of different sign. Allow
slips if the intention is clear.
Al: Correct value
2

Total 11




Question
Number

Scheme Notes

Marks

6(a)

16x> —48x+40

:16[)c2 —3x+£j
2

Bl: Twoof a=16,b= —% and ¢ =4 either listed or

embedded within their expression
B1: Fully correct expression or correct values given
as their final answer

Note: neither 4((2x—3)2 +1) nor 1((4x—6)2 +4)

are in the required form and score BO B0, but marks
in parts (b) and (c) may be available.

B1 B1

2)

(b)

e In this part, if there is no hyperbolic substitution, the response should
be scored B0 M0 dMO A0.

o 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

) 1. 3 dx 1 x=dsinhu+e, d,e#0
2x—-3=sinhu = x=—sinhu+— = —=—coshu &
2 u = —=dcoshu

du

B1

1

—coshu du
2
1

J' dx _1 dx _1
Ji6x —48x+40 4 ( 3)2 ] 4 \/( . jz |
X——| +—= —sinhu | + —
W2 Ty 2 4

o : . dx
Complete attempt at substitution using x =dsinhu+e d,e #0 and ™ =d coshu
u

Ml

Reaches & I du following a substitution

of the required form. Do not be too
concerned about errors in the processing
to reach this point.

1 cosh udu IJ
=— | === du
4J sinh>u+1 4

dM1

:%u (+c):%arsinh(2x—3) {+c} or

%1n(2x—3+,/(2x—3)2+1){+c} or

iln[x_; (x_gj:ﬂ »

Correct answer in terms of arsinh or
using a correct logarithmic form.

Al

“4)




(c)

15

3 dx

4 \16x7 ~48x +40

= l arsinh i —arsinh i
4 12

Substitutes given limits into an
arsinh function (or a valid
logarithmic form) and subtracts
either way round. If their final
answer to (b) is in terms of u,
accept an attempt to calculate
and substitute the corresponding
u values.

Ml

One correct use of a logarithmic
form of arsinh. Not dependent
on first M 1.

Ml

Correct answer in required form

Al

3

Total 9




Question Scheme Notes Marks
Number
7 4
P(6, 1,—2) a=| 3 b=|-1 Q(O, 9, 32)
-1 2
(@) 2 4 5
Attempts vector product with
3 x| -1(=| -8 two components correct.
-1 2 —-14
a
Alternatively, if the normal vector is | b |, then:
c
) Alternatively, attempts to find M1
4 the three components a, b and
3//b|=0=>2a+3b-c=0;and c of the normal vector using
“1/le¢ scalar products with the two
vectors in the plane, forming
4 (a two equations in a, b and ¢
—1.|b|=0=4a-b+2c and solving.
2 )\c
With solutions, e.g. a=5,b=-8, c=-14
Applies r.n = a.n
sY (6 5 o1 > |
I P R If| 11| —8 [ isnotshown, then it can be Ml
-14) (-2)(-14 —2)\~14
implied by 50. If no working and an
incorrect value, then MO.
5x—8y—14z=50 Any correct Cartesian equation Al
Alt x=64+2s+4t (1)
Using si
(eqi:;%oig y=1+3s—1t (2) Forms three equations in x, y, z, s and ¢, M1
z==2-5+2t (3) and eliminates one of s or ¢
e.g.(l)and 3) =>x+2z=2+8 (4)
e.g.(2)and (3) = y+3z=-5+5¢ (5) Eliminates both s and ¢ Ml
e.g. (4)and (5) = 5x—-8y—14z=50 Correct equation of plane Al

(©)]




(b) Line from Q to /7 in the direction of n:
5¢ 0 5¢ Attempts parametric form with
{r= } 9-8 lor| 9 |+| —8 two components correct for their | M1
normal
3214t 32 —14¢
Substitutes their
5 (St) -8 (9 - St) -14 (32 - 14t) =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
|O(5)+9(_8)+32(_14)_50| _ 570 distance from Q to
V5% +82+142 V285 plane; finds distance
Distance from R(5,9—8¢,32—14¢) to plane is from
R(5t,9—8t,32—14¢
15¢(5)+(9—8¢)(—8)+(32—141)(~14) - 50| |285:-570) ( )
= to plane; equates and
V5 482 +147 V285 solves to find ¢ Ml
285¢-570] 570
= =1t=0,4,s0t=4 atR
V285 /285
. _ Alt 2: Constructs a
. Alt 26C0ns5truct a parallel plane through Q: parallel plane through
of rfie— 0 Equation of Q and calculates
r| =8 |=| 9\ -8 |=-520,00 TR="p0s - B distance between the
-14) (32)(-14 two planes.
IT is rn= 0 Distance between planes is
©o28s
0 =520 = 570 . Then consider R as above.
V285 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
t=2= X(10,-7, 4) on the plane. Then the line meets the plane and uses | M1 Al
O+R a correct midpoint calculation to
=X= R(20,—23,—24) find R.
Al: Correct point. Condone
vector form.

(C))




(©) -6 14 20 : :
(Using S — . Uses subtraction to obtain two
vector PQ=| 8|, PR=|-24| OR=|-32 relevant vectors and attempts a M1
product) 34 =22 -56 vector product. You do not need
e @X PR_ to check their answer.
1 640 1 Obtains a value from a correct
Area = 5 344 || = 5\/6402 +344° 4327 = ., method for the area of the M1
32 triangle
_1 J328960 = 4+/8265 Correct exact value in required Al
2 form
Alt e.g. OR intersects /7 at X(10, -7, 4)
(Using 4 10
right- eg, PX=|-8|, 0OX=|-16 Attempts base and perpendicular
angled height of a rel iangle | "1
. 6 -8 ght ot a relevant triangle
triangles)
PX =4 +8+6°  0OX =+10*+16" +28°
1 Obtains a value from a correct
Area =2x Area APOX =2x—x 2429 x24/285 =.. method for the area of the Ml
2 triangle
Correct exact value in required
= 4+/8265 Al
form
Alt —6 14 20
gis;‘;gf PO=| 8|, PR=|-24|, OR=|-32
triangle 34 Yy _56 Uses a correct method to
formula) find one of the angles of | M1
e.g. [PO|=2+314, |PR|=2314, |OR|= 4285 triangle POR or its sine.
By cosine rule, cos QPR = —% = sinQPR =0.579...
Area=—(2/314)(24314)(0.579... Uses a correctarea of 1y p)
2 triangle formula
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.

3

Total 10




Question
Number

Scheme

Notes

Marks

8

1

1
I = _[02 x'eHdx J, = IOZ x"e¥dx n>0

(@)

I = _%[xner :'(% +%J‘0; e 25 dx

0.€.

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.

Al: A correct expression. Condone
missing dx. This mark requires correct
limits, but condone invisible limits on
either term if implied by subsequent work.

Ml Al

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.

AT*

(©)]

(b)

Correct proof. If working from
left to right, it is not necessary to

see the starting expression
1

'[ 05 x" sinh 2xdx, but correct

l l 2x -2x
jzx"sinhzxdx =sz"£e © ]dx
0 0 2

limits must be seen at least once.
If working from right to left, dx
and the correct limits must be
seen in the final answer.

BI1*

@




(©

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 [, from /.

J_c_ 3(e (e 1 J M1: Uses reduction formulae to attempt to
3716 218 g 27° obtain J, in terms of J,or Z,in terms of /,
1 3/ 1 1 1 M1: Uses reduction formulae to attempt to MIMI
L= 163 T8¢ "2e T30 obtain J,in terms of J,and Z,in terms of I,
Alt for M1 M1
1
J3 =Ee—% 2
1 MI1: Attempts to find J;in terms of J,, J,1in terms of
/5 :§e—J1 J, and J,in terms of J,, or /;in terms of /,, /,in
J, _%e_%Jo terms of /; and /,in terms of /, M1 M1
I —Le’l +EI MI1: Attempts to find J;in terms of J,, J,in terms of (Alt)
P16 27 J, and J,in terms of J, and [, in terms of 7,, /,in
I, __le” +1, terms of /, and /,in terms of I
1, 1
[ =——e'+=1
1 4 2 0
3 Iros 101 : :
J, —jz 2‘&:5[62‘}3 =5¢3 For either J, or I, correct in
. { . {1 terms of e. Bl
_[2a2 _ -2x |7 _
o= petdr=— et e
For reference J, 1 ) _e 1 J, _3.¢
4 8 4 8 8
1 1 1 5 3.1
1:——— 2:——— 13:—__
4 2e 4 8e 8 e
J,—1, .
1 e 1 Attempts . Jyand I; must be in
2x’sinh 2xdy =—| ———| -~
I o Sihex ( 8 ( GD terms of e and/or J,, or I, respectively. daMl
Requires both previous M marks.
1 e 1(8
= e 16 = E(__ ej Correct answer in the required form Al
e e




(c) Alt
for M1

Some candidates are finding J, and /, interms of J, and /|, then finding J, and

I, using integration by parts.

M1 B1

M1: Uses reduction formulae

i i)
to obtain J;in terms of J, or

I;in terms of /|

or M1 M1
1 3 1 M1: Uses reduction formulae
J3:Ee—?lz, Jy=ge-J, to obtain both J; in terms of
J,and [;in terms of /
I L +312, I=—¢e'+1, : ’ :
16 2
1 1 1
> 1 T LS 1 1 1
e ) 2x _ 2x 2_ " 1|2 2x A _ _
Jy=|’xe dx—z[xe ]O zjoe dx—4e 4(e )—4
1 1 1
I = _Pxe‘zxdx = —l[xe’z"]2 +l 2 dx = —L—l(l—lj S
0 2 0 2 4e 4\e 4 2e Bl
For either J, or [, correct in terms of e. If working is shown, it must be a correct
application of integration by parts.
[n=2oe 2]
g8 8 8 e
Then ddM1 Al as above
)
Total 9

PAPER TOTAL: 75
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