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Question Scheme Marks
Number
1. X +4x-5=(x+2)°-9 B1
1 d h X+2
2 X =arcosh —— —| M1 Alft
V((x+2)°-9)
ft their completing the square, requires arcosh
3
{arcosh iz} :arcoshE (—arcosh 1)
3 | 3
5 /25 5 4
=In| =+ =In In3 — M1Al
(3 9 ] (3 3) ®)
[5]
Alternative
X +4x-5=(x+2)°-9 Bl
Let x+2=3secé, d—_3sec9tan9
1 33ec0tan49
\/((XJFZ)Z \/ 9sec” O — M1
secHdH Alft
arcsecE 5 4
[In(sec¢9+tan9)]mecf:In 3*3 =In3 M1ALl (5)




Question

Number Scheme Marks
2. (a) y4
3
%MS ‘
One ellipse centred at O | B1
Another ellipse, centred at O, touching on y-axis | B1
Intersections: At least 2, 5, and 3 shown correctly | B1 (3)
(b) Using b*=a’ (1—e2), or equivalent, to find e or ae for D or E. — M1
ForS: a=5and b=3, ezﬂ, ae=4 ignore sign with ae| | Al
! ! ’ \/5 A/ H H H A’/
ForT: a=3and b'=2, ez?, a'e’=+/5 ignore sign with a'e Al
ST =(16+5)=+v21 — M1A1 (5

8]




Question

Number Scheme Marks
dy 1 1
— = 4x-—
3 dx 4( XJ Bl
dy 1
J‘[H(—j} dx_J‘[H(x—— ] dx M1
dx 4x
- , JA
) 1 1 1
I(Hx + 2——) dx = ((x+—j] dx:J‘(x+—jdx M1 Al
X 2 4x 4x
[

2
2 4

2 2

Xphxp_p Iz 1 05 _15.1,, MLAL  (7)

2 4 . 4 8 4 8 2

15 1
a=—, b==
(a2 5-3) 7]




Question

Number Scheme Marks
4, @)
A -A B -B A_A-A B LB
cosh Acosh B —sinh Asinh B =| & ° e ¢ ¢ M1
2 2 2 2
_ %(ems Lo AYB L oA B | g AB _oAYB | o AYB | oAB _ e—A—B)
A-B -(A-B)
= %(Ze‘A*B + 2eA‘B): % =cosh(A-B) * cso | MLAL (3)
(b) cosh xcosh1—sinh xsinh1 = sinh x M1
cosh xcoshl=sinh x(1+sinhl) = tanhx:L_hl M1
1+sinhl
e+e’
T e+e’ e’ +1
tanh x = 2 = =
1+e—e‘1 2+e—et e?+2e-1 M1Al (4)
2
€SO
[7]
Alternative for (b)
x-1, 4o=(x-1) X a—X
e +e _e'-e M1
2 2
2
Leading to ex =2 *° M1
e—1
X A=X 2x 2 _ _ 2
anhx=& ¢ _& -1l e +e-(e-l) e+l cso | M1AL (4)

e¥+e* e¥ 41 e’+e+(e-1) e?+2-1




Question Scheme Marks
Number
5. (@ x=t-sin2t = Xx=1-2cos2t = X=4sin2t either | M1
y=c0s2t = y=-2sin2t = Vy=-4co0s2t both Al
Obtaining X*+ y? and %y — Xy in terms of t M1
X* +y? =1+4c0s* 2t —4cos 2t + 4sin’ 2t =5—4cos 2t Al
Xy — Xy =—4c0s 2t (1-2cos 2t) —4sin 2t (—2sin 2t) =8—4cos 2t Al
_ %
e (5—4cos2t)’? A1 (6)
8—4cos2t
(b) The least value of y (cos2t) is -1 B1
3
5+4)%2 . .
p= ( ; z :% accept equivalent fractions or 2.25 | Bl (2)
+

[8]




Question

Number Scheme Marks
8
6. |@ In=—%[x“(8—x)%] +§jnx"-l(8-x)%dx M1 Al
0
:%Inx”’l(S—x)%dx ft numeric constants only | A1ft
[rx@-x)B-%)" dx= [nxi8(8- X)7% dx — [rxix (8- X)7% dx M1 Al
3 24n
| =6nl_, —Snl = | = | cso | Al 6
n n-1 4 n n 3n+4 n-1 ( )
8 8
(b) |0=j (s—x)%dx{ﬁ(s—x)ﬂ _3.8% 12 M1 Al
0 4 o 4
’ %
|=I X(x+5)8—x)dx =1, +5l, M1
0
24 48, 48 24 ( 576
=200, 1, =20 2288 220
177 2T 10X7°( 35 OJ MLAL
o . 168
The previous line can be implied by | =1, + 51, :?IO
576 _ 24 2016
| =[ 22155 5% | w12 = 222 (= 403.2
(35 X?jx 5 ) AL ©)

[12]




Question

Number Scheme Marks
d LY 1 1 -y 1
, a — (arsinh x 2):— —X7? | = M1 Al
! @ dx( V(1+x) 2 ( 2\/x\/(1+x)J
dy 1 .
At x=4, —=—— accept equivalents
dx 445 pteq Al 3)
I dx .
(b) X =sinh* 4, — =2sinh @ cosh @
de
[arsinh  xdx = [ @x 2sinh @ cosh 6 do M1 Al
= [6sinh 20d6 = Ocosh 26 —Jcosg 20 40 M1 AL+ Al
_ _sinh 20 M1
4
. arsinh 2
{QCOShze—Smhzﬂ = attempt at substitution | M1
2 4 |,
0(1+2sinh’0)  2sinhocoshe | 1 445
= — ==arsinh2x(1+8)———
[ 2 4 2 *(1+8)-=~ | M1AL
9
:Eln(2+\/5)—\/5 Al (10)
[13]
Alternative for (a)
N i dy
x=sinh“y,  2sinhycosh yd—=1 M1
X
dy 1 1 1
— = R = . . 2 = Al
dx 2sinhycoshy 23|nhy\/(smh y+1) 24 x~/(1+x)
dy 1 .
At x=4, —=—— accept equivalents
dx 445 pteq Al (3)

An alternative for (b) is given on the next page




Question

Number Scheme Marks
7. Alternative for (b)
learsinthdx=xarsinh\/x—J.xx;dx —I M1 A1+A1
2+ x4 (1+x)
= xarsinh\/x—J‘de
2+(1+x)
N dx .
Let x=sinh“8d, —=2sinh@cosh@
de
\ X J’sinh@ .
dx = x 2sinh @ cosh 6do — M1 Al
_[ V(1+x) cosh @
:stinh29d0=ZJMd0, =S'”229—9 | M1, M1
. arsinh 2 . arsinh 2
[smhze_g} :{Zsmhé’coshe_e} :2X2X\/5—arsinh2 M1 AL
2 0 2 0
J'OAarsinh\/xdx:4arsinh2—%(%“15—arsinh 2jzgln(2+\/5)—\/5 Al (10)
The last 7 marks of the alternative solution can be gained as follows
2 dx 2
Let x=tan“4, —=2tandsec”4d
de
I VX dx:Jtanethan @sec’ 0do dependent on first M1_—| M1 A1
V(1+x) secd
:'[ZSecHtanzedé’
I(secetan 6)tan edezsecﬁtanﬁ—jsecaé?dé? | M1
=secdtan 0—_[3ec49(1+tan29)d9
Hence Jsecetanz Hdezésecetan 0—%jsec9d9
1 1
:Esec@tan@—aln(seceﬂan@) —| M1
[ :lx\/5x2—1|n(\/5+2) M1 Al
0 2 2
J':arsinh\/xdx=4arsinh2—\/5+%In(2+\/5):%In(2+\/5)—\/5 Al




Question
Number Scheme Marks
8. (@) Gradient of PQ = ZaE) _ Zag _ 2 Can be implied | B1
ap-—aq-  p+q
Use of any correct method or formula to obtain an equation of PQ in any M1
form.
Leadingto (p+q)y=2(x+apq) % Al (3)
(b) Gradient of normal atPis —p. Given or implied at any stage | B1
Obtaining any correct form for normal at either point. M1 Al
Allow if just written down.
Yy + px = 2ap +ap®
y +0x = 2aq+aq®
Using both normal equations and eliminating x or y.
. L M1
Allow in any unsimplified form.
(p-g)x=2a(p-q)+a(p*-q®)  Anycorrect formforxory | Al
Leadingto x=a(p>+q°+pg+2) * cso | Al
y=—apq(p+0q) E 3 cso | Al (7)
(c) 0=2(5a+apq) = pg=-5 B1
Using pgq=-5 inboth x=a(p?+q°+ pq+2) and y=—-apq(p+q). |M1l
x=a(p’+q*-3) y=5a(p+q)
Any complete method for relating x and y, independently of p and g. M1
A correct equation in any form. Al
2
_ 2_opng—3)=al[ L _
x_a((p+q) 2pq 3) a{(Saj +10 3]
Leading to y* =25a(x—7a) Accept equivalent forms of f(x) | Al (5)
[15]

The algebra above can be written in many alternative equivalent forms.




