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1 X

X+1 X+3
For x<-3 and x> -1, (x+1)(x+3)>0, so:

X+3< X(X+1)

3<x?

x<—J3 or x>+/3

But after intersecting with the ranges x <—3 and x> -1, this becomes:
x<-3 and x>+/3

The remaining case is for the range -3 < x <-1, where (x+1)(x+3) <0, so:
X+3>x(x+1)

3>x°

So within this range, —J3<x<-1

Collecting all of these ranges:

X<-3, —\/§<x<—1 and x>\/§
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. 1
2 - -
,Z;(r+2)(r+4)

1 __A N B
(r+2)(r+4) r+2 r+4
1=A(r+4)+B(r+2)
Comparing coefficients:
Forr:

A+B=0

A=-B

For constant terms:
4A+2B=1

111

(r+2)(r+4) 2(r+2) 2(r+4)
Using the method of differences:

Whenr:11 1
6 10
r=2 1 — i
8 12
r=3 i — i
10 14
r=4 i — i
12 16
r=n-1 1 — !
2(n+1) 2(n+3)
r=n ! — !
2(n+2) 2(n+4)
So:
. 1 11 1 1
22 (rea) 68 2(n+3) 2(n+d)

_7(n+3)(n+4)-12(n+4)-12(n+3)
- 24(n+3)(n+4)
_ 7n*+49n+84-12n-48-12n-36
- 24(n+3)(n+4)
7n® +25n
~24(n+3)(n+4)
_ n(7n+25)
~ 24(n+3)(n+4)
Sop=7andq=25
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3 a z=cos@-isind
2" =(cos@—ising)’
Z" =cosn@ +isinnd
in:cosne—isin ng
Z

z" Ll 2isinn@ as required

n =

b Solution to come

4 a |z+12+5i|=13
|x+yi+12+5i| =13
|(x+12)+i(y+5)[=13
(x+12)+i(y+5) =13
(x+12)2 +(y+5)2 =169
(rcos@+12)" +(rsin6+5)" =169

r2cos’ @+ 24r cos @ +144 +r?sin® @ +10rsin 6 + 25 =169
r? +24rcos@+10rsin 6 +169 =169

r? =—24rcos@—-10rsin @

r =-2(12cos6+5sin 6) as required.

Ima

|[z+ 12+ 5i]=13

Re
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4 c

Ima

|z+ 12 + 5i| =13

Each triangle has area %x 24x5=60

The angle at the centre is twice the angle at the origin %

Therefore the sector has area %nr2 = @n

4
Total shaded area = [120 + % nj

=252.73...
=253 (3 5.f.)

d .
5 a cosxd—y+ysmx:cos3 X
X

ﬂ-i- ytan x = cos® x
dx

The integrating factor is:

tan x dx
el _ ghser _secx

dy _ 2
SeCXd—+ ytanxseCX—SECXCOS X
X

i(ysec X) =cos X
dx

ysecx:jcosxdx
=SinX+¢C
y =cosx(sinx+c)

b whenx=0,y=3
3=cos0(sin0+c)
c=3
y =cos x(sin x+3)
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A%y o dy _
6 a X d?+8x&+12y_0 Q)

Letx:e‘:>%=et
dt
dy _dy ot
dx dt dx
dy 1
Tdt e
_1ldy
~x dt
d’y  1dy 1 d%

d’y , - dy i
—+7—+12y =0 as required
a Y |

b m*+7m+12=0
(m+3)(m+4)=0
m=-3orm=-4
Therefore:
y=Ae® +Be™
Since x = ¢
y=Ax"+Bx™

A B

X3 x*
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d’y (dyY
—+| =] +2y=0
dx2+(dxj ey
Whenx=0,y=1and d—yzl
dx
d’y
P R
0
=-3
3 2
d_¥+2d_yxd_¥+2d_yzo
dx dx dx dx

3 2
dy__,dydly ,dy

dx*  dxdx® dx

3
d—Z =-2x1x-3-2x1
x|,
=4
Substituting into:
2 42 3 A3

Yoy, x| XLy

dxf, 2tdx®|, 3'dx’|,

:1+x—gx2+§x3
8 a V2|z-i|=|z—4

V2 |x+yi—i|=|x+yi—4

V2|x+i(y-1)|=|(x—4)+yil

(\/§\x+i(y—1)\)2 =|(x-4)+ yi\2

2(x2+(y—1)2):(x—4)2+y2

2X° +2y? —4y+2=x*-8x+16+Yy’

X +8x+y’ —4y=14

(x+4)" ~16+(y-2)" -4=14

(x+4) +(y-2)" =34
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8 b,c (x+4)" +(y—2)° =34 is the circle with centre (—4, 2) and radius /34

Im

arg(z+1) = %

(x+4)° +(v-2)Y =34

d whenx=-1
(—1+4)2+(y—2)2:34
9+y>—4y+4-34=0
y?—4y-21=0
(y+3)(y-7)=0
y=-3ory=7
Therefore:

-1-3i and -1+7i
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