GCE Examinations
Advanced Subsidiary / Advanced Level

Further Pure Mathematics
Module FP2

Paper C
MARKING GUIDE

This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks should be awarded. There are
obviously alternative methods that would also gain full marks.

Method marks (M) are awarded for knowing and using a method.

Accuracy marks (A) can only be awarded when a correct method has been used.

(B) marks are independent of method marks.

Serlennon

FPress

Written by Rosemary Smith & Shaun Armstrong

© Solomon Press

These sheets may be copied for use solely by the purchaser’s institute.



FP2 Paper C — Marking Guide

1. p = ds 12 sec’ yx sec wtan y M1 Al
dy
= 12sec’wtan v Al
y=4,p=12(12y(1) = 24\2 M1 AL (5)
g, deoshe 7 Ml
sinh x sinh x
5coshx+sinhx=7 Al
%(ex+e’x)+ %(e”—efx)=7 Ml
3¢"+2e7 =7
3™ -7e"+2=0 Al
Be'-1)(e"-2)=0 M1
ex=%or2 .'.x=ln% or In2 M1 Al (7)
3. (a) lety=arccosx .. cosy=x
. dy
o=slny — = M1
Y
L I MI Al
dx \/l—coszy Ji-x
T S L SR MI Al
dx - 21-X - 1-X
sp.. Yoo x - 1 M1
dx 1-x* 1—+2
x=A1-x
¥=1-x Ml
2_ 1 1
x'=45, 0<x<I, xX=7 Al
x=F.y=%3 —3hy (5.5 -7h3) M1 Al (10)
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(@ 3-6x-9x"=3-[Bx+1)—1] Ml
=4-Gx+1)7 ~a=4,b=3,c=1 Al
(b) j N S j S S,
N3 —6x-9x’ AJ4—(Bx+1)
u=3x+1, d_u =3 Ml
dx
=1L au Al
3 Va-u?
= Larcsin (%) +c = %arcsin(“;rl Y+ Ml Al
0 1 0 1
c - dx= —  dx
© j 3—6x—9x j 4-(3x+1)*
u=3x+1, d_u =3 Ml
dx
=01l Al
0 34—y’
= %[%artanh(%)]lo M1 Al
= %[artanh% — artanh 0]
1rl 1+% 1
=+[3ln - -0]= 513 M1 Al (12)
(@ tanhyx= SO0 _ ¢ Bl
cosh x e't+e”
_ x2—1) . _ef-e? X' -1
(b) et y—artanh(x2+1 o tanhy = ot 21l MI Al
(@ -+ 1= +e)x*—1) Ml
I+ 1) - (= D] =e? [ = 1)+ &+ 1)] Al
2¢"=2x"¢”
¥ =x* Ml
2y=Inx*=2Inx .. y=flx)=Inx Al
2¢ nh(xz_l) dx— 2¢ 1 dx
© ,[ 1 arta X+ B j 1 nx
u=lnx,u'=§;v'=1,v=x M1
1=[x1nx]f°—jfe xxLde Al
=[xInx-x];* Al
=2eln(2e)—2e—-(In1-1)
=2e¢(In2+Ine)—2e+1 Ml
=2e¢eln2+2e—-2e+1=2eln2+1 Al (12)
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6. (@ = = = b AR MI Al
25 9 dx dx 25y
at P dy _ 9x509s9 :_3c?s9 M1
dx 25%3siné Ssin@
. eqn. of normal is
y—3sing = 251 (1 s5c0s) M1 Al
cosé
or 5xsin@— 3y cos@= 16sinfcosf
(b) atQ, y=0, x= 1%cos@ S0 l%cos@, 0) MI Al
atR, x=0, y=—1&sing .. R0, —Lsind) M1 Al
Sis(%cos@,—%sin@ Ml
of form (a cosé@, b sinf) .. ellipse Al
cos = %x, sinHZ—%y
2
using cos’@+ sin’f=1 gives 2255)‘6 + % =1 M1 Al (13)
7. (@  u=cos"'2t,u’ =2(n— 1)cos" *2¢(~sin 2t); V' = cos 2, v= 1 sin 2¢ M1
L,(x) = [Lcos""2¢ sin 21§ — jo —(n— 1)cos" 22¢ sin’2¢ dt Al
,(x) = L cos""2x sin 2x — 0 + (n — 1) jo cos"224(1 — cos™2t) dt M1 Al
L(x) = +cos""2xsin 2x + (n — 1) J; cos" 2t dt— (n—1) J; cos2tdt Al
L(x) = +cos""2x sin 2x + (n — 1)L, o(x) — (n — 1)L, (x) M1
. nl(x) = Lsin 2x cos"'2x + (n — 1)],(x) Al
) I(F)=[ d=1[5=% MI Al
(c) area= % j(j a’cos20 d0 = La'I(T) M1 Al
nl,(5) = Lsing cos™ () +(n = DI, §) Ml
L L) =S ha(E) Al
L(3)= 30(3)= % Ml
3
L(3)=3h(3)= % Al
. area = %az X g—g = &naz Al (16)
Total (75)



Performance Record — FP2 Paper C

Question no. 1 2 3 4 5 6 7 Total
1 rad. of eqn. in diff. inv. | integr. inv. ellipse, reduction
TOplC(S) curv. hyp. fns. trig. std. hyp. fns. | normal, formula
forms loci
Marks 5 7 10 12 12 13 16 75
Student
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