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1. (a) Express a1 in partial fractions,

1)

(b) Hence prove that
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(¢) Find the exact value of
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2. Usc algebra to find the set of values of x for which

l—"z = 9| < Il - 2:;|

[c*-9]= [1-2x]|

22-9 = |-2%
a2 4+2%=-10=x0

-(x*-9) = 1-2%
e = 22 -1

x> 2% -8=0
% 42 +12-1?-10=0

22 2 qua2n -8 =0
Caed1) 2200

X (%-4)+2(%-4) =0
x4l = ilﬂIﬁ_ Q75+2)(?L-ﬁ) .o
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Find, in terms of k, where £ is itive i
. , , S a positiv : _ ,
cquation postlive integer, the general solution of the differential

1

dy L
(1+I)(—j;+’9i=x2(l+x)2-l. 5 0

giving your answer in the form y = f{x).
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4
f(x) = sin( % ,\—)

. . - ’r
(a) Find the Taylor series expansion for f(x) about % in ascending powers of [I = —) up
4
to and including the term in (x - %)

(6)

: ; 1. _
(b) Hence obtain an estimate of sin 5 » &iving your answer to 4 decimal places.
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5. The transformation 7" from the z-plane to the w-plane is given by

Find the centre and the radius of C.

(7)
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z+3
The circle in the z-plane with equation x2 + y2 = |, where z = x + iy, is mapped by T'onto
the circle C in the w-planc.
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6. (a) Find the general solution of the differential equation

dzl’ dy
_-;-+3—+2 Y = 2 3
dx? dz T= 0 2 k]

(b) Find the particular solution of this differential equation for which
when x =0
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Diagram not
drawn to scale
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Initial line
Figure 1

Figure 1 shows a sketch of the curves C, and C, with polar equations

T
C,:rzé—cosﬂ, 0o —
2 2
szr=3\/§——z-cost9, 0g<e< %—

The curves intersect at the point P.

(a) Find the polar coordinates of P.
3)

The region R, shown shaded in Figure 1,18 enclosed by the curves C, and C, and the initial
line.

(b) Find the exact arca of R, giving your answer in the form px + q\/g where

p and g are
rational numbers to be found.
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8. (2 Uscde Moivre's theorem 1o show th
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cos* 0 = p cos 50 + q cos 30 + r cosl

where p, g and r are rational numbers to be found.
(6)

(b) Hence, showing all your working, find the exact value of
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g. The complex number 2 is represented by the point I in an Argand diagram.
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Given that arg (il?.) o
4

(a) sketch the locus of P as z varics,

(b) find the exact maximum value of |z|.

(o) arg(%=6) - arg(%-2) == [te+ arg (2-5) =P and
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