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(a) Show that
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where ft is a constant to be found. 
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Given that, at .n = 0, s, =t urra ff -- z,

(b) find a series solution fory in ascending powers of .r, up to and including the term
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3. Find the general solution ofthe differential equation

dv - lnxx: + 5J,, = 
-, 
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giving your answer in the form y = f (;r-).
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Given that

(2r + 1)3 = Ari + Br2 + Cr +1,

(a) find the values of the constants l, B arld,C.

(b) Show that

(2r+l)3 -(2r-l)3 =2412 +2

(c) Using the result in part (b) and the method of differences, show that

(2)

(2)

f r' =!nrn+llr2n+tta6

1^+u)s = a3+3#b +jab2+ bg

(2.)3 * 3(zrfgrl + 3(rr)(r)t * [t)'
8r?+t2r.1+6e+\ A =8, BctrrC: I

b) Izr+t)3- (zr-l)j i tr3+l?,c1+6r+t -
L*cL+?- iL

+ Lo r (zoir)"- t

A

q L+/-rr +Ld = 8n"+ 16l+ tny.,
I

(s)

(z1ir)3

9r3 -lzrt +6r -l

r.r (
t '?-r!3

i
fa0-l
laA

J zq ?* = tn3*izr."i4^
I

.i i+ lct =' 4" (Zic+ gi*i)
e;lt - e,,sf:

(zor15 - (i-f- -t ir' ; fn(n*i) (z'"il);



The point P represents ttre complex number z on an Argand diagtam, where

l,-il=z
The locus of P as z varies is the curve C.

(a) Find a cartesian equation of C.

(b) Sketch the curue C.

A transformation 7 from the z-plane to the w-plane is given by

z +iw=11;' z+3r

The point Q is mapped by 7 onto the point R. Given that R lies on the real axis,

(c) show that Q lies on C.
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6.

Off
Figure I

The curve C shown in Figwe t has polar equation

r=2+cosg. 0<0 <1'2

0=0

At the point I on C, the value of r is f.
2

The point N lies on the initial line and lN is perpendicular to the initial line.

The frnite region R, shown shaded in Figure 1, is bounded by the cuwe C, the initial line
and the line lly'.

Find the exact area of the shaded region R.
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7. (a) Use de Moivre's theorem to show that

sin 50 =16sin50 -20sinr6 + 5 sin0

Hence, given also that sin 30 = 3sin0 - 4sin30,

1b) find all the solutions of
sin 50 = 5 sin 30,

in the interval 0 ( 0 <2n . Give yov answers to 3 decimal places.
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8. The differential equation

d'r ,dr ^

dl +6dr+gir=cosJ/, t >t)

describes the motion of a particle along the x-axis.

(a) Find the general solution of this differential equation.

(b) Find the particular solution of this differential equation for which, at r = 0,

I - atr.r=- and 
-=0.2dt (s)

On the graph of the particular solution defined in part (b), the first turning point for r > 30
is the point l.

(c) Find approximate values for the coordinates ofl.
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