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1. A transfonnation Z from the z-plane to the w-plane is given by

z+2iw= .u
z+0

The tansformation maps points on tle real axis in the z-plane onto a line in the w-plane.

Find an equation of this line.
(4)

iz = z-+2'r
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2. Use algebra to find tle set of values of x for which

6x- 1

3-x .r+1
(7)
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3. (a) Express in partial fractions.(r+1)(r+3)

L', (r + llo + 3)r=t

(c) Evaluate 
,y *;, *, , giving your answer to 3 significant figures.

e)
= $ + A +fl(o+s)+

(b) Hence show that

r+1 C+3

n(5n + 13)

6(n+2)(n+3)

Btrrr) ae

=I-J.r+( a+3
l! t - i3L l,.a

(r-$#-

= 5.- r - Ib nr,L n+3

, s(n+.XlY+ - gtnJ:):- 6 tr+z), 5niiisn*30-6n:ls-
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f =-l 2*=2-
A=\

f=-3 -2S"2
B= -\
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5. (a) Find, in the formy: f(x), the general solution ofthe equation

dv-r"a i2vtanx:sin2x. 0<r<-dr2

7t
Given thaty:2atx:;

J

(b) frnd the valuc of y at x:l,giving your answer in the fbrrr-r a + kln b,
b

where a and b are integers and t is rational.

otg . Il-erl.: :c)q = Sr.r2r-_-= -J
a.L

2[ta.rr / r -lere*-l\2-a F(a) = g't -*^* , (gl*lsacr'')' = S.-'*

Sec2r A * SeJr-(zu^^r) S = Sefx. S...2,-dr

(6)

(4)

IF

*)

Sec-tz

r) ({,r) 2 = 2_1" l.t*g)i . 4 L= 2r*:9
-EL- 

r, +
kq) .'. (= E-ZlnL.

5- zhl $rf +t

x.-E 3, er'(t) - I
Setaz

2rn(lc*i);t =
-I

= 2tr{3)'rt

(er (t)
S'6 - St"s
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The complex number z : ejd, where 0 is real.

(a) Use de Moiwe's theorem to show that

z'+ L = 2cosno
zn

where n is a positive integer.

(b) Show that

cos5 d : l(cos5d+5cos3d+ 10cosg)t6'

(c) Hence find all the solutions of

cos5d + 5cos3d + 12cosd: 0

in the interval 0 { 0 <2x

.! Z, Corg + i SrnE Zl . (or$+ isnef
Z^ . (or 6gt i Sr^*b

. (r""i)+ s(i3_5) ; ro(z+ 1;
1 3ZCosle . 2(as5D + l[br3O+lDCo+O

,,. CosB = f (CosO +5-Cos39+ roGsg) *

') bGsL r CoslgrSGr3B+rO(o$ i l6Co'sOrZ(l6E torr0
+ a(ot9(g'6o349+t) =€

z"* i' t + rn 
: ft*';l:*h(|?SB:itlt,$,}

.-- 2. Co-'(9) 4
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d2v dv

i-U*=19y-6r:t, r)-0

(b) Hence find the general solution of this differential equation. 
(3)

Given that when t:0, y: 5 and 
*9 

: +

(c) find the particular solution of this differential equation, giving your solution in the
formy: f(r). 

(5)

^1 u = Atte-3L
u-f , g^y.e"E;t,\A3t , (gtrf+ztt)dE

d/, 3(jle2+ z\lc)e.31+ ( e\t * zx) e.', (qtta+nrt rzt)

/- 69'+19 = / ilyeiiz(Ertl \ ?r

;:$Au;-ytu ). : 6Js :. zt .b

7. (a) Find the value of ,2, for which ,1t2e3, is a particular integral of the
differential equation

t;'3gue3.

(s)

).'=3

U -B *13ao

ACb trn"-go"*g) "o
{o =o (rn -C)'=9

.. -r- ^..3t-$* = ( *"et)d
Jo.= 6*eq"t* + 3t2tl.

-- (ft+et*St")e."t
\-2

,s;i 4.5 rt, (srct +3k')s*
L/

r=o,e, j+ #"":lril'Ilfl"re+st)f

-: nr.'--3

r=95

- ,t 9,(s.iiu.s*)zn
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8.

Figure 1

Figure 1 shows a closed curve C with equation

!fir3trSr
r:3{cos20)2, where -i.t<=, =.t<;

The lines Pp, SR, PS and QR are tangents to C, wherc PQ ard, SR are parallel to the initial
line and PS and QR are perpendicular to the initial line. The point O is the po1e.

(a) Find the total area enclosed by the curve C, shown unshaded inside the rectangle in
Figwe 1.

(4)

(b) Find the total area of the region bounded by the curve C and the foul tangents, shown
shaded in Figure 1.
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