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2. (a) Write in partial fractions.

r(r=1(r+1) 5

(2) (o)

S

(b) Hence find =]

=

" =

Z 3r1+1 1 N2 g

e 7(r = 1)(r + 1) =

o

. . n

giving your answer in the form b3

m

an* + bn + ¢ 2

2n(n +1)
where a, b and c are integers to be determined.
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(c¢) Hence determine the exact value of U
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3. Use algebra to obtain the set of values of x for which

x> +3x+10
x+2

<7T—-x

3 3]
x> +3x+10=0C(+73)°+ 4 >0 forall x

®

S

3 2
T 35

Case x > =2 X + 2 =7-x

X2 +3%x+10=0(-x)+2) =14 + S5x — xX*

2% -2x -4 =0 = x¥*-x-2=0

-2)&+1)=0 = x=2, x=-I

Case x < =2 :

x> = 3x - 10 =14 + Sx — x*

8 = -2 = x=-3

Critical values: x = -3, =2, -], 2

Test: x=-49: LHS=7<]1l v x=-285 LHS =178 >9S5 X

x=0 LHS=5<7 v x=3 LHS =86 >4 X

X <=3 or —l<x<2
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4. (a) Express the complex number 18+/3 — 18i in the form

r(cosf +isinf) < O<7n

(b) Solve the equation
zt =183 — 18i

giving your answers in the form re” where —7 < 0 < &

(a) r= 1133 =18i] = 18/(3)Z + 17 =18 x 2 = 36

(&)

(©))

152 )
1o

CNE

tan © = 13,3 = —? (4th quadrant) = 6 = —

Vi

\ / IT
7

183 — 18/ = 36(cos<—’%) +i SI‘V'('T‘))

/ / T
7

) 2° = 36(cos(2k7‘( - ?) + sin(ZIaT - ?‘))

y) 7 12) 9T T\ 7 12),
LS T

2= 36 o\ = 5) +isil—5)) ., 36" =

k=0: 2= 6¢T"?

k=): 2 =6 ellmir24

k=2: 2= 632
k

\

—: 2= o324

2 = 1/6 e—l37‘ri/2‘i 1/6 e—m'/ZCI , 1/6 eIITl’i/Z‘i , '\/6 eZBTT/'/Z‘I
)

~
Leave

blank

10

P 6 41 5 4 A 01 0 2 8

)
Qo
=
(©)
=
=
=
=
Im
2
=]
L
%)
>
=)
m
>



https://stemup.co.uk

Leave
blank

Question 4 continued

DONOTWRITE INTHIS AREA

1

RO O 0 T Turm over »
P 6 41 5 4 A 01 1 2 8


https://stemup.co.uk

Question 4 continued

Leave
blank

12

P 6 41 5 4 A 01 2 2 8

0000 %
CRRX
<X g

=
LTS
oot

0>
Pegretetess

%
5
XN
%9,
2%

o5
5
R

RIS

RRLLLLS
RRXLLS
RRXXKS
besesesetes

X
3558
oS
o9

B

SRS

KL
55

o%
K RIKRELIKRELK

SRRRRLIS

$ROKREK

RRRS
QIIEIEK

00:000000000000000000000
X X

<
255
55

SRRIILLRHLKS

0IREIKIEIKEK,

%
XK

196%%
QL

o
o
RIS
KX
$RLL

2R
9%
IS
R
RS

%%
SRS
P9 o

.:.:ao.o.
5%
5
2
Doasesesess
L5885
SR



https://stemup.co.uk

<
w
e
<
n
T
=
‘ud
E
o
=
=
Q
=z
°
a

Leave\
blank
Question 4 continued
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5. The transformation 7 from the z-plane to the w-plane is given by

The circle with equation |z| =1
the w-plane.

Determine
(1) the centre of C,

(i1) the radius of C.

2 - 3i
W= 24+ 2

z—3i
z+ 21

z# 21

in the z-plane is mapped by 7 onto the circle C in

)

> wz+2iw=2-3 = 200 -w) = 2iw + 3/

M a4 2)

1w —+35)

2= l-w

=] = 2w+ 3]/ =]l = w/

let w=u + iv

[Cu + 3) + 2iv] = | —u) - V]

Cu+3)2+42=0U-uP?+V

2

QU2+’2U+Q+QV2:[—2u+u2+V
32 + 32 +1qu+8 =0
g 8

W+ +3u+3 =0
/ 7\ 49— 8 25
(v+r3)2+v2=7 -3 ="¢9

17 \ 7
() Centre of Cis\-F , 0) Ge.w=-3)

C
(i) Radius of C is 3
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6. Obtain the general solution of the equation

d
X d—y + (xcotx + 2)xy=4sinx O0<x<=x
X

Give your answer in the form y = f(x)

. .
e ﬂ_}_xcotx 2 —QSI;’)X
< X7 dx X Yy = X

®

|F = ol(cot x +2/) dx — phnsinx+2Inx — ghnsinx y g2Inx = 42 opn y

4 <cfn-y
=S X

A
u
ax (yx® sin x) = X sin x x = § sin’x

yx> sin x = f 4 sin’x dx = f 2() - cos 2x) dx

9P sin x = 2x — sin 2x + €

o XV 11
X !

Qv 4+
N <X 1+ C

sin-2x
Y= X% sin x

~
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» Initial line

) 4a
Figure 1
The curve C, shown in Figure 1, has polar equation
r=2a(l +cos)) 0<6O<nx
where a is a positive constant.
The tangent to C at the point A4 is parallel to the initial line.

(a) Determine the polar coordinates of 4.
(6)

T
,—

The point B on the curve has polar coordinates (a(z +3 ) 6)

The finite region R, shown shaded in Figure 1, is bounded by the curve C and the line AB.
(b) Use calculus to determine the exact area of the shaded region R.

Give your answer in the form

%2(617[ —e+ f3)

where d, e and f are integers.
@)
(a) y=rsin® =2a(l +cosB) sin® =2asinbB +a sin 20

d
7% = 2a cos © + 2a cos 26 = 0 (tangent parallel to initial line)

cos O +2¢c0s’0 — 1 =0 = 2¢c0s’0 +cos®—-1=20

1
(2cos ® = 1)(cos @ +1) =0 = cos =7 (cos® = - gives 8 = T, at 0)

N
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Question 7 continued
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6=,?T‘r, r=20(/+%>:30

A s (30, %)

/3

(b) Area under arc AB = jfn/é r’de = ?f:;: 4a2() + cos 8)? d6

= Zazfzz (I + 2cos © + cos®0) dB

= ZaZIZZ’(I + 2cos 8 + 7 (I + cos 26)) do

- 20 ) s |

| == . . /3
=2a°| T2 +2sin B + ¢ sin zejm

22 (T r e s) (G +1+%)]

=20 + 3 - 1)

j

wl
|
CNE
-7
\
S

Area of triangle OAB = j x 3a x (2 + +3)a x sin( 3

/1 IT \ 2,209 3 . 12)
Tt Ce + >/

22U

R=227 +v3-1 -3

2

QN+ 3B —F -6 - 33)

N2
Area of R = 4 210 = 19 + §43)

J
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8. (a) Show that the transformation x = ¢“ transforms the differential equation

2 d =)
xzd—J;+3x—y—8y=4lnx x>0 (D (@)

dx dx Z

g

into the differential equation s

o

=

d?y dy m

— +2— —-8y=4 II >

du? du v = (I E

(6) =L

n

(b) Determine the general solution of differential equation (II), expressing y as a function 2
of u. >

)
(c) Hence obtain the general solution of differential equation (I).
ax adu @)
(@) x=¢" = Gy =¢" = G =€
i Ay Ay 5 )
a4y oau a4 ol
dx = du X dx = € adu s
9
S
Substitute into (1): E
XL
f Py dy dy S
e x e 2\ T — Gr) + 3¢ x e gy — 3y = 4 In(e®) o
. > 9
Py dy P ————.
dw> — du + 3du — 8y = Qu %
alZ,. _di .....
dZ +2qy — 3y = Gu (1) as required s
(b) Auxiliary equation: m?> + 2m =8 =0 = (m+4)(m -2) =0 S
m=—4, m=2 CF: g = Ae™ + Be¥ ;gg.;
oo =
S
=
ST
i
S
A
-
>
| g5
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Question 8 continued

du d*y

Pl: tryy=au+b = [y =a, G2 =0

0+ 2a — 8(au + b) = 4u

u -8a =49 > g=- constant: 2a —8b =0 = b

N|-
~ .

) )
y=he" +Be* - Ju-"3g
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Question 8 continued
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Question 8 continued
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