GCE Examinations
Advanced Subsidiary / Advanced Level

Pure Mathematics
Module P5

Paper G
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.

Solomon

Press

;_

Written by Rosemary Smith & Shaun Armstrong

© Solomon Press

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



P5 Paper G — Marking Guide

dy 1 " earc(anx
1. a :earctanx .= % earcanx: Ml Al
@ v dx  1+x7 1+x°
2 arctan x arctan x
d .)2/ _ 1 % S _ (1 +x2)—2 X 2x X earctanx _ € (1—2x) M1 Al
dx 1+x7 1+x° (1+x7)?
'y
(b)  pt. of inflexion .. ol =0 Ml
¥ =0 (no solns) or x= & Al
.. coordinates (0.5, 1.59) [ y-coord 3sf] Al @)

2. (@) lety=arcoshx .. coshy=x

" sinhyd—y =1 M1
dx
d_ 1 -1 M1 Al
dx \/cosh2 y—1 ¥ -1
(b) u=arcoshx,u = 1 V=1, v=x M1
X -1
J. arcoshx dx = x arcoshx — J. * dx Al
Vxi=1
= yarcoshx — Vx*—1 +¢ M1 Al  (7)
3. t=tanx .. — =secx=(1+¢) M1 Al
dx
7w =] L x 1 M1 Al
0 I+sin2x O 1+ 1+¢
- [ 1
j B . M1
O 14+£+2¢
- jl 1w Al
0 (t+1)
=[-(t+ 1)} Al
:—% -(-D= % Al ®
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(@) 4" —4x+10=0Q2x-1>-1+10=Q2x-1)*+9 M1 Al
[ —L =] L &
NVax* —4x+10 JQ2x=1)*+9
u=2x-1, % =2 M1
-1 L du Al
Nu® +9
:%arsinh(%)-l-c :%arsinh( L) +¢ M1 Al
2 1 L, o 251172
(b) . ———— dx =[7arsinh (557)]]
L Va4x* —4x+10 ? 3
= %arsinh 1- %arsinh 0 M1
=1In(1+V2) M1 AL (9)
(a) Y A
(0,3) =3
y=2—tanhx B3
(0,2) L
y=3sechx Y B2
0 - =0
(b)) 2 —tanhx=3sechx
_et-et _ 6 Ml
et +e™" ef+e"
2¢"+2e—c"+e7 =6
e +3e-6=0 Al
¥ —6e"+3=0 Mi
+
e"—6_;/ﬁ—3i\/6 MI Al
- x=In (3 £V6)=—-0.60 or 1.70 (2dp) M1 Al (12)
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6 (@) u=sin""x, 1’ =(n—-1)sin" *x cos x; V' =sinx, v=—cosx M1 Al
I,=[-cosx sin""lx]g + J‘; (n — 1)sin"x cos’x dx Al
In:0—0+(n—1)jf sin"2x(1 — sin®) dx M1 Al

_ _ 3 on=2 _ _ 7 s n
I,=(n 1)j0 sin"?x dx — (n 1)j0 sin’x dx
In = (n - 1)[7172_ (n - l)[n Ml
n[n = (n - l)[an
A Al
() curvesym aboutx=% . V= [" m? dr :2njf V¥ dx =2nl, Ml Al
Iozjf dr = [x]: = 2 M1 Al
L=31L=7% M1
L=3L=3% Al
o V=4nx & =3 Al (14)
2
7 (a) x:acosht,ﬂzasinht,d—f =acosht M1 Al
de dt
2
y=2asinht, ¥ =24 cosh, $¥ =24 sinh ¢ Al
de dr
2 2
atvertex y=0 5 1=0 - & 0, 4F _, ¥ 5, 4y _, Al
de dt dt dr
253 3
:|(0+(2a)) :|8a2|:4a Ml Al
0x0-2axa| |-24’|
(b) dy _ d_y_g _ 2ac.osht _ 2c'osht M1 Al
de dr dt asinht sinh¢
eqn.is y—2asinhp = 2c.0shp (x —a cosh p) M1
sinh p
y sinh p — 2a sinh’p = 2x cosh p — 2a cosh’p
giving 2x cosh p —y sinh p =2a Al
(c) asymptotes are “y =+ %x” soy==% 27ax:i2x M1
=l is y=2x; tangentat Pis 2x cosh p —ysinhp =2a
~oatQ 2xcoshp —2xsinhp=2a Ml
.. a
ving x= —— Al
giving cosh p—sinh p
“D=d - 1) ~4a*=d"(-1), e>0 - e=V5 - Sis(aV5,0) Ml Al
a . 1
waV5=———"—— - coshp-sinhp=—F M1
cosh p—sinh p P P=
1 = 1 - L
3(€p+ep)—3(€p—€p)*\/§ M1
- e’p:ﬁ,—pzln 5"5,p:%ln5 Al (18)
Total (75)
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Performance Record — PS5 Paper G

Question no. 1 2 3 4 5 6 7 Total
Tobi diff. inv. | diff,, integr. integr. eqn. in reduction | hyperbola,
op C(S) trig. integr., t = tanx std. hyp. fns. | formula rad. of
inv. hyp. forms curv.,
fns. tangent
Marks 7 7 8 9 12 14 18 75
Student
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