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l. (a) Sketch the graph of ): lr-2al,eivenlhata>0

(b) Solve 1r-2al >2r+ a.w7rcrea>o-
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2. Find the geneml solution ofthe differential equation
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1. (aJ Show rhar rhc transtbrmatior.r =.n, translorms the equaii;ti-

.d?r - rh'r :-l_ 2t= .rl 9,:rr ,,. I&- d.r

inro rhe equ3lion { sl' - r'. Ii
ctr_

(b) So,ve the diiirerdal equation II ro find } as a tunciion of-r.

(c) Ilence state lhe Scncrrl sulurion ol rhe diffcrcnual equalion L

&- *av =T-- s-
dt3

H,=*{*b(4)
=d[*&*dL dt

Ld\)
de

=2-#Lnr.ffi

5--*t
&
A:L =v +a4Y

^:,.

, 2a,
. qc+lar+%t

=(e"*t)+ibr Pa*
b"O 4c.-L

ol

C,-L
lt

(s)

(6)

(l)

( total 12 marks)

*' (W'#. ) 
-'f +rf*) + (z+1x)xv 

= t'
Lr d"v. - zr/4 -u,&

dL3 , d,L /'dL
'Z/v +Z/v + 1fv=Ls

@
')r, Ad-

v'=fiAQ-bL
vr ,A*(aML

V "+1v =o
Aerut(fiz+q),o

v:q1z+[+c
vt , Zg.L +t:

,1"

iji'l
LL

a= -!rl

{O =o =) M=!3i !,, ,
:.V.. =fi6er3rt6(rn3r

V = rArcos3x + Bl,n3x- t4r' - h
lo--l,,l

24

c)V

_;
fl

?L'Y .'. S = A:c(os3:c1$ae'n3:c *t*-?r,



4. The curve Chas polar equation r- 6 cos d, I t t. T

and rhe rrne D has polarequarron r.Jsec ('--U)- +.t.Y\3 ) 6 6

(a) Find a cartesian equation of C and a carlesian equatior ofD

' (b) Sketch on the same diagmm the gmpl$ of C and ,. indicating where each cuts the initial

The graphs ol C and D intersect at the points P and 0.

(c) Find the polar coordinates of P and p.
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Find the geneml solution ofthe differential equation

''dY ' I(r l t)_ _lL _.
rlx r

giving yout ans\rer in the form ), 
: f(r.
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(b) Solve I I - a I = J 2x - I L erving your answen in surd form where appropriate.

(c) Hence, or otherwise, find the set ofvalues ofr for wtrictr ll _l l>lzr_ t l.
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7. (a) Fidd the general solutior ofthe difiereflial equation

,ff .t 
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The curve C which passes through O has polar equation

r= 4a(l + cos e). -n<0</t_

The line / has polar equation

r=tasec O. L . e< L22
lhe line / culs Cat rhe por s p and p. as srro$ n in rle
diagram.

(a) Prove that PO = 6i3, (6)

The region 4 shown shaded in the diagram. is bounded by / and c,

(b) Use calculus to fird the exact arca of R
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complex rlumberu is represented by the poin!

(a) sketch the locus ofp.

(b) Find the complex number r which sarisfies bothlz- 3il =3andarg(z_3i)= ja

The transfomarion 7 ftom thc z-plane to the }r-plane is given by

... - 2i";
(c) shorv that f maps I a - 3i I = 3 ro a Iinc in the rr-plane, and give the canesian equstioh of rhis

line.
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10. (a) civen that: = ei', show that

4 - ! :zisinne,

where ,t is a positive integer 
e)

(b) Show thal
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(c) Hence solve, in the inteflal0 < 0<27r,
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I 1. The variable I satisfies the difTerential equation

+,r ,,r,e _*11 =,

dr' I
At,x=0.1= I and dr = ,

d)v . drv
ra, Findlhe\alueof:{ ar-0. (1, rc) Flnd lhe value of -+ alr 0 (4)

(d) Express y as a series, in ascending powerc of i, up to and including the term in l (2)

(e) Find the value that lhe series gives for)' at':0 1' giving your arEwer to 5 decimal
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