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Expressr. (a) (2r+1)(2r+3) in partial fractions.

(b) Using your answer to (a), find, in terms of n,

53
L,=, t2, + 1X2r + 3)

Give your answer as a single fraction in its simplest form.
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Find

(a) lzl,

(b) arg(z), in terms ofz.
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3. #*or-sin.r=o
Givenrhaty = l -o * = * ", = o,

find a scrics cxpansion fory in terms ofx, up to and including thc tcrm in -rr.
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4' (a) Given that 
z:r(cos0+isin0), rerR

prove, by induction, that zn : rn (cos n0 + i sin rd), n e Zt
(s)

( 3,,z 3zr\
w = Jl cos-+lsm- |
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(b) Find the exact value of w5, giving your answer in the form a * ib, where a, b e IR.
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5. (a) Find the general solution ofthe differential equation

dy . ,.-l
^- 

-f Lv - 't^
dx

(b)

(c)

(s)

Find the particular solution for which.y : 5 at -r : l, giving your answer in the form
v : t(r).

(2)

(i) Find the exact values of the coordinatcs of the tuming points of the curve with
cquation y - f(r), making your method clear.

(ii) Sketch the curve with cquation y = f(.r), showing thc coordinates of thc tuming
points.
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6. (a) Use algebra to find the exact solutions ofthe equation

l2x2+6x-51:5-2x

(b) On the same diagram, sketch the curve with eqtation y : 2*
with equation y : 5 - 2x, showing the x-coordinates of the
crosses the curve.

(c) Find the set of values of:r for which
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7. (a) Show that the transformation y = xv transforms the equation

4r- 
d'u dur'fri - 8xf + (8 + 4x21y = 114

into the equation

dlv4-+4v= r
dn'

(b) Solve the differential equation (II) to find v as a function ofx.

(c) Hence state the general solution olthe differential equation (I).

$:-v2!

: +*ff,.Y,Fi-r/X

(D

(6)

(6)

(l)

4g,cefu1 +v
a'L dY-

#= *,e#,-)***p, =.*, " rx*

" tt"(i fpl"*) -ti(xfr*v)+ k+qrr)vr = x+

{;.f, * 4i3v
(.G +gPv ,; r*rr a r-

b) V:- 4r+b t+(o) +*ar-+ 4b ? L .: l=o a.a{

V=AeML =l Aft(+16'* +) =o
v'rAnept r'o =o
V,r,1hlzrrtc V , pe,**O,a-lt

--Lq

z; 112=11 fn. t_i

4iq=A(osx* Bi,n:c

cl 
=S.=ACor. 

rB(,n:-r{r --! $, A*6rr .r(rJ61+{1-
,-



8.
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Figure I

Figure 1 shows a curvc C with polar equation r - asin2l, 0 < d < {, an,l a half-line 1.)
The half'-line / meets C at the pole O and at the point P. The tangent to C at P is parallel
to the initial line. Thc polar coordinates ofP are (R, {).

(a) Show that.nrd : -!' !-l

(b) Find the exact value of .R.

Thc rcgion S, shown shaded in Figurc l, is boundcd by C and /.

(c) Use calculus to show that the exact area ofS is
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