
trLt{oc(
L (a) Sketct! on the same axes, the graph wirh equation y = l:r _ t I, ana tfre fine with equation

|=4\+ J,

Show the coordinates ofthe points at which the graphs meet the x.axis.

(b) Solve rhe inequality ]3.r_tl<ar+j.

5=l:x-tl

€)

(3)

g9!1l!r,.8)

l3r-l[ = Va+3
t

3l-l = t+r+3

r=/v

a->-+

\

3r--t =-\r-3
1t;2
ria

+

2. (a) Exuess --:- in panial fractions
lzr+tl\tr+31

:-22n
(br Hence prove rhar 

l*rr_r,Cr_"= 1,r"."

d z- ---L +
(zcttXzc+a) ?r+t

-r I

2r+t 2r+3

(2)

(3)

(Total 5 mrrks)

2= ft(z-rr3)+4zt+t\ f z'1,'-) fi=l
r=-\ aB''l

(Totrl7 arks)

-g- --)
2r+3

"t, t (tL + l=5 + r:a-l .,.'^(:-il. (/-{t,t7--*). * W,ffi,'*)
r - I -- Z^y-1 -/ - Lt\
3 ?r,+3 G'. 

- J@/'.t3 f

3. (a) Civenrhatl,=lnrl-5.y).t'|.0.:. nna 2.

(b) Hence obtain the Maclau n series fol ln(l + 5x) , .Il < 0-2, up to and including the term in .rr ,

(3)

g. l"( r+S-) )to)'-lnl = o

g'" ,*r*= 5(r+sx-)-' V?r), 5

3tt, -zS(t+sx)-' 
- $'t(o1,-7s

b"' = zso(t+s:<-)-' "J'td'zso

-*i*ry'zC3= 5*

PMT



,1. llse the Taylor Series method to find the series solution, asccnding up to and including the term in
rr, ofthe differential equation

**-,,4*'' ="*o'

given that t =, = I ati = 0.

#.Ato*J* Prt=**'

to=o 3'=l 3l= t

3"t(rXt)+(t)a'q
5" =L

3'/ + (r)(z)t (t)"tz(')(') 
= 3

3"' '-L

(Total 8 markr)

4[*') =
d"L- '

J

,H + tH,."@)'*.3*= j
+* -LL35--

E
i('q-* $Srngg+Srnrgo Jg,o

Cos@= l- 2Srn"3o

rhe curvc c shorvn in Fisure l, has polar equarioq r =2+5i139,6g611 I $162!9'=-{(os5e +t-

f,].;,"*r... "u,"uratc 
rhe exacr varue of the area cncrosed by g the line, = 0 and the tin , *_{++1963@ + -!_GOC 6P.)*

- r*f(T )-(-g)J . T*?
6. (a) LIse de Moivre's Theorem to show that

.-L

(s)

sin 5d = 16 sh5 A - 20siD,,9 + 5sir d,

(b) Hencc or otherwisc, prove thal the only real solutions ofthe cquation

sin 5A = 5sin 4.

ale given by t?:,2" where ,? is an integer 
(4)

(Corg*, S,^&)5 ' (os59t i S,n59-- -q!tr*'Ie

(oso+ i S,ng) 
s " raiD +Ji bsbsnD - loCosb,n'a - roi fofssnb + scr&s,nvg + i s,nta

S,n59 = 
g(og4QS,ng -loc"saeSralg+Srn sg

=. 5(t-2irrf}* 5,n+p)sn9 ' to(r-srnrg)srn39 + S'n?
, Sg,ne - to9n30 t SSrnicr - t0 SrnB&+ tosrnsA + SrntE
. SS,ag -2I)Srn39tlbSrasO *

l+&

e=L
2

;.A^eq = i(o+BSrn3g-Cas ,ioaO --

(Total T marks) O

+Lte - $asze -es^.oJ 5

Ancr-= !. 

ftz+sn3o)1tO

It
rL I
t3, I
lrt6\t
lS lo roJ

Qaya*o5 1ma}na') 
=1

0r.r fr

Figure I
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7. A population P is growing at a rate which is modelled by the differential equation

!i-o.rp=o.os,,
d,

where / years is the time that has elapsed fiom the start of obsewations.

It is given that the population is 10 000 at the start of the observations.

(a) Solve the differential equation to obtain an expression for p in terms ofr.
(7)

O) Show that the population doubles between the sixth and seventh year afler the obsewations
began.

b) S,^ 59 - 5* = l5SrnsE -2OSrn39 + 3/g

, 4 S,n39 (+s,.le -S)-o
=, S,nje =o S mao =ft t;lt,iJ. 

- ,t;3;.,t^." 
S,ng = t€ =) ^ojry' 

n& ooss'bro'

- tr {(r) , 4'to''tv -- e-otE

e'o* * - o tdo'tE (. o.oSri'E

tbe-o^')' 
6'Psta-o'|L

.,,,,.,.111 ) ? {o'tv' Jo'osed"''tat

1,.{= o.ost V= -to"lj'tt ,, ?e-o'r, , -\.?arL*e +.f fCo'tEat
u' jo'os \' --€o'

) ? €oru. -l5q--o'tu - Sa-o'lt *c

:.P = ceo'rc-1u-s
C,|!OO t=o =) 16gD.C-S :- C-tmOS

P. $y65f'lL - r-t - S

b) L=t ?.tgz1z2.t- b"T ?" 2o139'I
:.? , 2O0OO M$reer\ Wdl 

b ad 6cov ?.
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8. A complex numb€r z satisfies the equation

,-t-r)i =1

-'. lzl.,^ , lj-j= lO
[zlrru,y -1j+3-16

B= ba,.-r (t ) = l' ltgc
p 

= s'n.(|) ,o.Lg}c

;- 4,efr)mrn = O'9$ c

ar"q fz)m"x = I 'ql c
J 

-

9. Resonance in an electrical circuit is modelled by the ditrerential equation

d't/
;;+ 64Il = cos8r,

where freptesents the voltage in the circuit and r rcpresents time.

(a) Find the value of 2 for which ,1., sin 81 is a particular integral of the djfrerential equetion.

O) Find the general solution of the diff.erential equation.

civen that I/:0 ard 9I= 0 when I = 0,

(c) find rhe panicular solution olthe equarion.

(d) Describe fte bebaviour of ,/as t becomes large, according to this model.

0)

Clotat t3 morks)

(a) Describe in geometrical terms uith the aid ofa sketch, tle locus ofthe point which represents
z in the Argand diagram.

(3)

For points on this locus, find

(b) the maximum ard minimum values for lzl,
(4)

(c) the maximurn and minimum values for a1g z, giving your answe$ in Edians to 2 decimal
places.

(1)

(Total 11 marks)

Crcl*-rcentrr- (s,rz)
fa0roS =3

.. d,)2 1.v\

= 3-A
an3(e)36s.

u. AESrn8b

b)

(s)

(4)

u, " SAtGr 8E + ABSTnL

v /''- 6t,\ t.$n E b +aA(oslt + 8'AGdl-

u ", -6$lrtSrntL t 16ICostb

+ u*v.69lb$n8b

V"+6tV = o
,qgilt($L+6q) =o
1o so -).rr--!8i

z) V = A(os 8t + (8 +i.c)Srn 86

- vzlE

v'Ae&
V'=ftr,4eflt
y'zft'gr'f,

fzQr(=O -) A=O ) V z(B+lu)Srn8E

.t Vce = ArosSb +ESrnYt

(Cos 8t z lLACos 8t
-._ )r=f

Y?r= l.tSrnEb

v'r(B*r-t)g6s 8t + f.$n 8t,

b0rVt=o =)E.O -: V=!r-ES,nBb
d) as t+a t'lra- 46aplrlsJer a;flrr-

Crrr\r\c- -) oO a A)e?6 V, t.a
- { =!-*
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