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2. The curve C has polar equation

r=1+2cosd.0<d<f

At the point P on C, the tangent to C is parallel to the initial line.

Given that O is the pole, find the exact length of the line OP.
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(a) Express the complex number -z+(zrl:)i in the form r(cosd+isind), -r <-0 { x.
(3)

(b) Solve the equation

,' = -z+(ztrz)i

giving the roots in the form r(cosd+isind), -tr <0{ n. 
(5)
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4. Find the general solution ofthe differential equation

d2x -dr
*2 

+S;+Or= zcosf -sml
(e)
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5.

(a) Show that

dvr.: = JX+ U-
dir

"d'{+r1-2r)d)'=3tlx' " dx (2)

Given that y = 1 at x: 1,

(b) find a series solution forT in ascending powers of (x - l) , up to and including the term
in (x-1)r.

(8)

*-r**5. fucrn|,"#.1
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I+rr(r--r)+llz:D',

*(*H)*;f,[c--ztft] -+b)

#-"+;, -2-b#-*(r'21)f;; = o
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6. (a)

(b)

1

Express [fJj inpartial fractions.

Hence prove, by the method of differences, that

+ I nldn + b)

1,V+4= 4\r+t)V+4
where a and b are constants to be found.

(c) Hence show that

g 1 n\4n + 5)

,4,, \,' + 4= 4\, + 1)\, + 2)Q, + 1)

r) -L : 4,r9 a t, Abp)+B(r) r=o
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n (6^+, - D(gnt5)
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= n(tn+5 ) :fk

PMT



7. (a) Show that the substitutiol ! = vx transforms the differential equation

3^y'! = *' * y' (I)
dx

into the differential equation

3r'r! -- | -2ut (II)
dr (3)

(b) By solving differential equation (II), find a general solution of differential equation
(I) in the form y = f (r).

(6)

Given that y=2 at x=1,

rc) find the value of !I ,t r=l
dir

--)

\--a* =) d$ "Atv:c) ,gly +V
da- ot& aX'

3rL\1# t ir,EvE= a?tYtc -' @
,-;t ry- i 5vg= [ { v ?s :. ?,;4 a( 

= t -ivs ^3rv' ?L t rv' :. 3uLtfr.= l-2v' rt
dv = "|*drc 

=) J4L + c- t -i
.) I^r+c = -+ t^lr=2v31 + [*lr-2vtl t -Lktr rlc

i> In lt-Z..rl i !n:,1-a-

:> 8v} c I:A!
+ rS- t**, o 

Ut= !**e,x* - 3.t@o

nrlr{ = 4TL:*-15r.i sc,>tzf$1P+23
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8. The point P represents a complex number z on an Argand diagam such that

l, - eil= zl, -zl

(a) Show that, as z varies, the locus ofP is a circle, stating the radius and the coordinates
of the centre of this circle.

(6)

The point Q represents a complex number z on an Argand diagram such that

3ttary(z-61=--

(b) Sketch, on the same Argand diagram, the locus ofP and the locus ofQ as z varies.
(4)

(c) Find the complex number for which both lz-6ll=2lz-3la1darg(z-61=-3a

erl I rc-(16)i I' zLU"s)tSi I

=l n { ls- 6)' --t [€.:5f* g'J lili5".ia1tt': u'-;
:; Jpz-2k)r +311+l2gi0 o) z,.L-gac +q!+.tr1 :O

! q.r
ot (o1o) (-q2)+(z)!"2O

-" Pasrcr 'lfuo'r9 L r"'

h;tph."e gz
wrtt gosl "$^rrf^tle)

k"lg ttr.r o 5=f-6 I(6
-/ G:!rf +(12.0)rz) L 

=?D
-- - :r;2--8rt16 + tL -Ct- +V'P

*-g:r- ib 1 t9 il P: -8*+ 6 z 6
:) ( !r.-,y)ar lO i) L= StrE

-.---J,-x'-=rf-*Fto Srno. 1116

$= lLzL -) uT= -2-6o
* + (tr.il-ro)+ i(-z=-Jio)
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