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(a) Express ! in partial fractions.
r(r+2)

1)
(b) Hence show that 4 = n(En +°5) .
=r(r+2) M+D(n+2)
(®)
Solve the equation
22 = N2 — 4\2i,
giving your answers in the form r(cos 6 + i sin §), where —z< 0 < r.
(6)
Find the general solution of the differential equation
. dy . .
sin X— —y €0S X = sin 2x sin X
dx
giving your answer in the form y = f(x).
(8)
/ \
[ III
‘ - } >
, 0 / Initial line
Figure 1
Figure 1 shows a sketch of the curve with polar equation
r=a+3cosfd, a>0, 0<6<2rx
The area enclosed by the curve is % .
Find the value of a.
(8)
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y = sec? x

2
(a) Show that 3—2’ =6 sec* x — 4 sec’ x.
X

(4)

(b) Find a Taylor series expansion of sec? x in ascending powers of (x—%), up to and

3
including the term in (x—%) :

(6)
A transformation T from the z-plane to the w-plane is given by
z .
W= ——, zZ#-I.
Z+i
The circle with equation | z| = 3 is mapped by T onto the curve C.
(a) Show that C is a circle and find its centre and radius.
(8)
The region | z| < 3 in the z-plane is mapped by T onto the region R in the w-plane.
(b) Shade the region R on an Argand diagram.
)

(a) Sketch the graph of y = | x* — a*|, where a > 1, showing the coordinates of the points where
the graph meets the axes.

(2
(b) Solve|x*—a?*|=a*-x, a>1.

(6)
(c) Find the set of values of x for which | x* —a® | >a® - x, a >1.

4)
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2
d—;( +5d—x +6x=2e",
dt dt

Given that x = 0 and 3—1(: 2att=0,
(@) find x in terms of t.

(8)

The solution to part (a) is used to represent the motion of a particle P on the x-axis. At time
t seconds, where t > 0, P is x metres from the origin O.

(b) Show that the maximum distance between O and P is ZT\/?’ m and justify that this distance is

a maximum.

(1)

TOTAL FOR PAPER: 75 MARKS
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FINAL MARK SCHEME

Question Scheme e
Number
1 1 1
L @ rir+2) 2r 2(r+2) Bl @
S 4 (2 2
(k) Zr(r+2)_rz_:4(?_r+2}
2 2 2 2
=|l——=|+|=—= |+ .
3-3-(G-3
M1
2 2 2 2
.............. +| ——— [+ | — =
(n—l n+1] [n n+2J
M1
2 2 2 2
= — 4+ - "— — —
1 2 n+l1 n+2
Al
_ 4.2 2
n+1 n+2
_3n+D(n+2)-2(n+2)-2(n+1)
(n+Y(n+2)
M1
_3n*+9n+6-2n-4-2n-2
- (n+2)(n +2)
_ 3n*+5n
 (n+D(n+2)
nBn+5
- ( : Al cso (5)
(n+D(n+2)
(6 marks)
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FINAL MARK SCHEME

Question Scheme Marks
Number
2. @ |2 =42-4L2i, -zn<0., =
Ya
442
O argH X
w
(42, -42)
= \/(4J§)2 +(-4v2) = J32+32 = 64 =8
M1

0=- tan’l(%) =-z

2° = 8(cos(—%) +isin(—%))

So, z = (8)% (cos(_—f] +isin _—?:‘[D M1

= 7 = 2(cos(—%) +isin(-%)) Al

Also, 7% = 8(cos(77”) + isin(%”))

M1
or  z°=8(cos(—%) +isin(-%))
= z = 2(cosz +isini) Al
and z = 2(003(%) + isin(%)) Al
(6 marks)
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FINAL MARK SCHEME

Question

Number Scheme Marks
. dy . .
3. SinX — — ycosx = sin2xsinx
dy ycosx _ sin2xsinx M1
dx  sinx sinx
ﬂ_ yt_:osx = sin2x
dx  sinx
M1
i _ .‘.7% X _ p-Insinx
Integrating factor = e =e Al
_ 1 AL
sin x
[ 1 jdy ycosx _ sin2x
sinx sin® x sinx
E£L) = sin2x x _1 M1
d sinx
di[ij = 2C0S X Al
_L = JZcosx dx
sin x
Y oL
—— = 2sinx + K M1
sinx
y = 2sin®x + Ksinx Al cao
(8 marks)
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FINAL MARK SCHEME

ﬁﬂ?ﬁgg? Scheme Marks
1 71'
4. ZEI a+3cos€ Bl
0
(a+3cosf)? = a’ + 6acosd + 9cos® &
M1
=a’+ 6acos€+9(wj
2 Al
17 9 9
Az—J a’ + 6acosd + — + —cos20 |dé@
2 2 2
0
27 Ml
=(l) [a29+6asin0+g¢9+gsin20}
2 274 . AL ft
1 2
=§[(2ﬂa +0+97+0) - (0)]
= ra’ +977Z Al
Hence, ra? +9?” = gz M1
, 9 107
al+= = —
2 2
a’? =49
Asa>0, a=7 Al cso
(8 marks)
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FINAL MARK SCHEME

Question Scheme Marks
Number
5. y =sec’ X = (secx)’
dy _ 1 _ 2
(@) . 2(secx) (secxtan x) = 2sec” xtan x B1
X
Apply product rule:
u = 2sec’ x v =tanx
AU _ 4sec? xtanx v _ sec” x
dx dx
d?y M1
—2- = 4sec’ xtan® x + 2sec* X
dx Al
= 4sec® x(sec” x —1) + 2sec* x
d’y Al
Hence, — = 6sec’ x — 4sec’ X
dx
o | v:=(+2) =2 (ﬂj =2(\2) @) = 4 B1
g — \dx p -
dzy 4 2
(WJ - 6(v2) -4(V2) =24-8=16 M1
d’y 3
o 24sec” x(sec x tan x) — 8sec x(sec xtan x) M1
= 24sec” xtan x — 8sec® xtan x
2 4 2
(d—Z’J = 24(2) () -8(v2) ()= 96-16= 80 B1
ax® /.
) 3 M1
seCX~2+4(X—%)+8(x—%) +8Q(x—-2) +
Al
{seCXz2+4(x—%)+8(x—%)2 +“—3°(x—%)3 + }
(10 marks)
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FINAL MARK SCHEME

Question Scheme Marks
Number
z
6. W=—"—, 7=-]
Z+i
Wz+i)=z=>WZ+iw=zZ = iw=z—-wz M1
G)) : iw
=iw=z(1-w) = z=
(1-w) T Al
=3 = ‘ﬂ -3 M1
1-w
iw=31-w = |w=3w-1 = |W|2 =9|W—1|2
:>|u+iv|2=9|u+iv—1|2
M1
= u2+v2=9[(u—1)2+v2]
Al
= u?+v?*=9u?-18u + 9 + 9v?
—0=8u?-18u+8v* +9
=0=U"-2u+Vv*+¢ M1
= (u-3) +v =
. ) Al
{Circle} centre (g, 0), radius $
Al ®)
B1ft
&
e // B1 @)
(10 marks)
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FINAL MARK SCHEME

ﬁﬂ?ﬁgg? Scheme Marks
7, y=¢-a’|, a>1
yA
Bl
aZ
@) /\
PR 2 %
Bl 2
b) | [¥-af=a’-x,a>1
{|x|>a}, x> —a’=a?-x M1
= x*+x-2a’=0
2
_ X:—li./1—24(1)(—2a) M1
2
N X:ﬂ/z“@ Al
{|x|<a}, X +a’=a’—x M1
{:> xz—x:0:>x(x—1):0}
Bl
= x=0,1
Al (6)
©) |x2—a2|>a2—x ,a>1
1 2 _ 2 B1 ft
« < 1 \fl+8a {or} S 1+2f1+8a
2 2 B1 ft
M1
{or} 0<x<1
Al (@)
(12 marks)
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ﬁﬂ?ﬁgg? Scheme Marks
2
8. IX 5™ ox =20, x=0,%-2att=0
dt dt dt
AE, M* +5m+6=0= (M+3)(m+2)=0
(@)
= m=-3,-2.
M1
S0, X =Ae™ +Be™
Al
2
x=ke' = d—X:—ke‘l = d—z(:ke‘t
dt dt
— ke' +5(-ke') +6ket =2e" = 2ke" =2e" M1
{s0, Xy =€}
So, x=Ae* +Be® +e M1
dx 3t 2t t
a=:—3Ae —2Be® —e M1
t=0,x=0= O0=A+B+1
t=0,%=2:> 2=-3A-2B-1 M1
dt
2A+2B=-2
-3A-2B =3
= A=-1,B=0
So, x=—e*+¢" Al cao (8)
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FINAL MARK SCHEME

Question

Number Scheme Marks
8. b)y| x=-e*+e
3_1(:36—3t —t _0 Ml
3-e¢”=0 M1
=t=3In3 Al
—%InS —%In3 IHS% |n37%
So, X=-—e + € = —€ + €
M1
Xx=-3%+3
1 1 2 2
33 3 33 9
2
% =-9% % +e
2
At t=1In3, % — Qg 4 gt M1
T 9 1 3 1
=-903)*+3 ' =——F=+—==—F+—
© W B BB
2
As (;TZ( = —% + % = {—%} <0 then x is maximum. Al @)
(15] marks)




