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l. (a) Express
(3r -t)(3r +2)

in partial fractions.

(b) Using your answer to palt (a) and the method of differences, show that

T =3,
2(3n+2)/. (3r -l)(3r +2)

(2)

(3)

(2)
(c ) Evaluare i: ;;--1j^- . giving your answer to 3 significant figures.
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) The displacement x metres of a particle at time , seconds is given by the differential

equation

d2x

*: +x+cosx=u

,dr I
When r=0. x=0 and d,=r.
Find a Taylor series solution for x in ascending powels of l, up to and including the term

in r'.
(s)
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3. (a) Find the set ofvalues ofx for which

2x+4>-
x+3

(b) Deduce, or otherwise find, the values ofx for which

(6)

2x*4>:-.
lx+31 (l)

( :qr O'6. ;*1, ig=rl/ -t 6oij"e* \) - 2(2c+3> o
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z=-8+(S{3)i

(a) Find the modulus ofz and the argument ofz.

Using de Moilre's theorem,

(b) find 23,
(2)

(c) find the values ofw such that wa - z , givingyorr arswers in the form a + ib, where
a,be lR.

(s)

(3)
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5.

sin 30

o

f igure I

Figure 1 shows the curves given by the polar equations

r:2, 0<r<1,

and r:1.5+sin3r, 0<6<;.

(a) Find the coordinates ofthe points where the curves intersect.
(s)

The region,S, between the curves, for which r >2 and for which r < (1.5 + sin30), is shown
shaded in Figure 1 .

(b) Find, by integration, the area of the shaded region ,S, giving yor.r answer in the form
ax + b^'b, where a and b are simplified fractions.

(7)
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A complex number z is represented by the point P in the Argand diagram.

(a) Given that V -61=lrl,sketch the locus of P

(b) Find the complex numbers z which satisfy both l, - Al=Vl and lz - 3 - ail = S.

The transformation 7ftom the z-plane to the u,-plane is given by nr=19.

(c) Show that f maps lz-61 =lzl onto a circle in the u,-plane *A girr"tt. cartesian

equation of this circle.
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7. (a) Show that the transformation 7 = y+ transforms the differential equation

9-4rt*r=2ri (I)
dx

into the differential equation

9-2r^r=1 (il)
dr

(b) Solve the differential equation (II) to find z as a function of x.

(c) Hence obtain the general solution of the differential equation (I).

L
Z = 

^- 
:) t\. L" 4 *L -- 2"-*L\J J d'>t- lx-

r) ,"k- +zL tanx. =22 @

(s)
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(a) Find the value of ,l for whichy:,lrsin5x is a particular integral of the differential

equation

ff+2s:,=3cossx (4)

(b) Using your answer to part (a), find the general solution of the differential equation

d2v
----i-+Z-)v=JcOS).rdr- (3)

Civenthatat x=0. y=o ana {=s.dx

(c) find the particular solution of this differential equation, giving your solution in the

form / = f(r).

(d) Sketch the curve with equation .v = f(x) for 0 ( x ( z.

(s)

(2)
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