
)
(a) Expres" ii:lin partial fractions.

(b) Heace use the method of diferences to drow that
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2. Using algebra, find the set of values of r for which
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3. (a) Find the general sotution of the differential equation

9+Zytanx = e"c.os'.r, - L < r';

giviag your answer in the formy = f(x).

(b) Find the particular solution for whichy: 1 at x : 0
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4.

o
Figure 1

Figure 1 shows the curve Cwith polar equation

r:2cas20, Oara;

The line / is parallel to the initial line and is a tangent to C'

Find an equation of /, giving your arxwer in the form r: f(0)-
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,#.r(H)'+zv=e

(a) Find an expression for # in rerms ,, #,|{ *or.

Given thaty :2 and* : O.t at Jr: 0,

(b) find a series solution fory in ascending powers ofx, up to and including the
term in x3.
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The transformation Tmaps points &om the e-plane, where z: x * U,to the w-plane, where
w:u*iv.

The transforrnation Iis given by

*-;a' z*i

The transformation Imaps the line / in the e-plane onto the line wi& equation v: *1 in
the w-plane.

(a) Find a cartesian equation of I in terms of x andy.
(s)

The transfonnation Tnoaps the line wifh equationy: ] io,n" z-plane onto the curve C in
z

the w-plane.

(b) (0 Show that C is a circle with centre &e origin.

(ii) Write down a cartesian equation of C in terms of z and v.
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1. (a) Use de Moiwe'stheoremto showthat

sin 50: 16 sins 0 -z|sin3 d + 5 sin 0

(b) Hence find the frve distinct solutions of ths equation

16t'- Zof+5x+1:o
2

Slving your answsrs to 3 dscimal places wtrere necessary.

{c) Use the identity given in (a) to find

f{+*i"'o-s**3e)do

expressing your ansrnrer in &e form alZ* b, where a andb are rational numbers.
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8. (a) Show that the substitution x: € transforms the differential equation

,dzv -z*9-Zy=3lnx, x>o (D*- d*'* d,
into &e equation

**\-zy=t, (r)dz' d,z

(b) Find the general solution of the differential equation flf)-

(7)

(6)

(c) Hence obtain the general solution of the differential equation (I) giving your answer

in the formy: f(x). 
(1)
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