
FP2 loOZ
FInd the set ofvalues for which

lx-rl>ox-r. (5)

tr.tec.t n hlrtL &Flecled

oort * ru"&[':

:- x--l z r-L'L
T- zt2. x =

,IL

?
,-< L+

PMT



(o)Find the generalsoturion orrhe different:alequdrion , d'- ,=,. ,r,
dt

and hence showthatthe solution can be written in thelorm y = (tn t+c), where.h an arbitrary cnst. (61

{b}This d iffe rentia I equation is used to moderthe motion of a panicie which hasspeed v m s 1at time rs. when
t= 2the speed ofthe particle is3 ms 1. 

Find, to 3 sf, the speed oftheparticlewhen t=4. (41

L') il€)=+ a) t'-tldb , f--r"t+-lv=l
bLtr

An
7E

.r-&tde

-{v =r ls {(r) =tt^" (g,^t)-' . t

-. V=bl^/E+ct

t=2rV=3 3.2\n2-+tc -la7-3
L

,t--4 V;4ln2+L IrX
t tn(i) -tt
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3. (o) Show th at y = j x'ze' is a solution of the d ifferential equation

d:u dr
-' 2' +v-e'.
d-r' dr

(b)solve the differenliar equar,on {-4 ,at 'r-O.dr' dx

given that atx =0, y= l and I = 2-
dJ

17'r,-

5= a*-e

(4)

(e)

U, tC*+x* ^(\r:*-P
g" , ( Lf *x)ea + ( z-*t)e.t -- (>-t) +Lr +t)eL

-?.{ -- (-r} -tr )e.x + J
;l = i i*tJ ea g^r.'cr\*- r'-'-r 1..!
-:EI -- irarJ..^ +- fi- ZJ
* 7 * -F otgtr 'Y& 

a1u"9e* -

5) $=Aa"'- S" ai +1 =o

;1 
:^*r:- t\*"(*;-5-*:, _f=o=) rnt=\ G4

u\-. e A-SDf ;. 4,1A*g- +Lr*b*
J.. \ / J-L.
*--or,,= | -) 11! 9=(rBr+lr}>{

5,Gu. +Lx?)*+ (B+r)ea

;- 
)= (n-nL-*')e-n

-7
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4. The curve chas polar equation r - 3a cos d, 1< a.
22

ThecurueDhaspolarequationr=o(1+cosd), ,:SA<, Giventhatoisa positive constant,

(a)sketch, on thesame diagram, the graphs ofCand D, indicatingwhere each curve cuts the initia ine.

(4t

The graphs ofCintersect atthe pole o and at the points pand e.

(b) Find the polar coordinates of P and Q. (31

(c) Use integration to find the exact area enclosed by ihe curv€ D and the lines g = O and e = L e,,

The region R contains all points which lle outslde D and inside C

Giventhatthevalueofthesmallerarea enc osed bvthe curveCandthe line, = 1 is
3

(/ ?- 3\3),
t6

ld)showthat the area ofR ls @'z. {41

f 'a( t+(orD)

fn* , aa gzg

{'rrrtn :O Ittr

[:a e.h g.E,a

yltosO,/t,*cose)
' 2,CosO'= I .)Or9+

g=8,-E
e=o f . q( rt Q)) = !...

?G",8) a(&,-5)

E
3

E
,) A,^e,., = fJl r,-co,e)?lv z

. +o' !"4*2c-so+fa,l:re)O 
=

o ,fs

iaz Jrs+4a19 
+(o:lsJ9

'- l,o' f so + tS,ne + { Sr^zeJ ? =+"..Ltr +2Jr

, t^. ( n+af ) , io'(qoneG) e
)-b\)

't) k -- 2** t "g -io'(+nnr:)-hoo srs]

rls

EcrL.+

rG
4

R, - *o, ( 4*q/,*. * -rF ) 'F - 'F ):={
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3
using algebra, find the set ofvalues ofx for which 2x_5> -

(z,-s)t'> 3xl7

(7)

s) Tx.g- Sx-L-ax- > O
g(txz- Sx--3) >o
x- (zrcrtLr- -3) > o
o-La

't.r.o
-2

o( x->3
2

o-l
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6. {o) Find the generalsolution ofthe differential equation

cosx*+Ginx)y=cos3x.

(b)showthai,for0<l<24therearetwopointsonthex-axisthroughwhichallthesolutioncurvesforthis
differential eq u atiofl pass.

(c)Sketch the graph,for0<x<24 of the particularsolutionforwhich y=0at)(=0'

(21

(3)

(aq* d*
=g'd4

*
+(ec^nrc)3,Costr lf 4(:c)

gecrc 4 +(Sc-.r.tz"^:-)a = CoJ)<-
dr-

a{ (4se.r") = (-,ax-. =) { Sec-x-' lcc sx4'x- ' $r6-:c * L
T*'-' - \) u

,- a= S,,.>c (oJ]- + e(c.t>c

S,..r>c (o>>- * c (.atc = O s) (.nr,- ( S,^r. + c )

Coro) => O , o + c- .-- C; (D

;- 9 : Sr,. rc (ss I- 
U = 

,, S,^2-

6.r1L z O

'> x-'-$,\

l,rl
=e,,
z Sec

b>
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7. (o) Find the general solution ofthe differential equation

d']v - dr2_+,t z+3y=3it + ttt. (8)
dt' dt

(b)Findtheparticularsolutionofthkdifferentiaequationforwhichy=1ana9=rwtrent=0.
d1

(c) Forthis particular solution, calculate the value ofywhen i = 1.

(s)

(1)

$ r leMk
,i'rA.e'b
E'= .l^""n."

)" 6.*59+ck' .?J = 3at3$t +3ct'
t4'obrtlcY -73' ,'fb +lTcL

i" "- '-Y-'

23" *1g'+31=6 3"" tr**g,'"L
Aeile (z*t+?r**3)=6

?g <o (2na+r)(a^+i)=o 6a=-L ret'3

3ttrrt L (to.+ru+4t )+ (au+tkc) E + 3at1

.'. 3czt .'. (zl 3b+lT = ll J-l:-t
3.. -?+ ri : o --- a.=, 

U* e l-L+tL
-- i= hdtb*gtr'l+ t -E+*

--7

t ' -34-ls-l 6!*ry
-54 =rt

! "J"* 
t

,'-- -3Ae-*- 1e dtt-r*r.r

LrOr"\=\
t,o, i, =r

l=-i! b r 4'5s
* b+EL:'U' *e:

3" *t-l-

lu - greih*r

kz\ r l.\\J ..
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Iigure I
The curve Cshown jn Fig, t ha, polar
equation

t=dl3+lS.oseL -n< e< n

-.,1

a
(o) Find the pota r coordinates ofthe points par

rhe curve c represents th" 0".,.",". 
"r,n" ":::" :",::;:## ::::: ;::.j.: r.

(6) Catcutare the vatue ofo. (3)

(.) Find rhe area ofthe surface ofthe poot. (6)

=o I'fSr^,o -.[3+.Is (osg)S.r,ga)A'Ae
dr^
dg rt)= o\ ( 3+.rs LoO) 6r'g + o. ( - G S.^g)s^g

.) GS,*D ,3Cosg+rRqp.zg
e) .R ( r- Corre)= 3C.aO+.GCrrzg
e) 2GCc)29+3(osO -J.s =Q

(rfs CoO -r Xr(rrr0+.fs) =0

Crg = fr Crag' -* nor*rr,r*.
%l' t,*.e

= 4o'.

QaS,ae )fu.= bn
'E* \J3,

t'3

1rrf
") Arylr :, 

* f ^, [t 
a*'C r-g)lle " ao f + g.f-s6r E +-t (1+r-rorrs) 4]

1u. on Jo 
L2+ 6.l3,ot} i+Corle )O .tlin r rzf,J 610 +J GILO JD

' !"L lzso+tu:r9,a9+|r,n!€]or = ff,-" .., h.*r=ff.r .H

'W5{ uuiJ

,S&
((-
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(o)The polnt P represents a complex numberz in an Argand djagram. Given thal

lz- zil -zlz+t ,

(i) fi nd a cartesia n equation for the loaus of p, sim plifying your answer. pl
(i0 sketch the locus ofP. (3)

(b)a transformation rfrom thez-prane to the w-prane is a transraflon -7+ 11ifo[owed by an enrargement with
centrethe origin and scal€ factor3.

Write down the transformation fin the form

w=dz+b, o,beC.

I I +Cg-t)i I . Zt l-+ (:r+\)i \

') ccL +(3-L)1= { (rL+trr,)')

=) lst+ t'-uf + r+ = */ *,*.*.rg1+4
et 9* .7* +lZ1 =O =) rz+.f +t1=O :c2t(1+Z)'=q

Coulz C(or-L) r=Z

w = 3z -2t+i3i
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,{i.(i),,="
(o)Find an expressron for !1

Given thaty= 16n6 { = 1"1* = 6,

(6)find the series solution for, in ascending

(c)commemonwhethern*",,r0"."^,0"'.1.",j*,:_il::::::;;:,".,",,,=r.r"":r,,

d(r43,) **(*)'] *b=o
ar-f aurT Af,L\ ^r-' J dL

f H"$#"[#)#*$.=o
q4-b * 3 [44\&
" a^I-3 laL/ dtL

10.

*o<o 3"=t $i=t

+4 =Odr'

$tI* (g)?r.=o r !" '-L'
$5'i -3(U)51'+5'. .> $" " 5

af?;ff to.eo0-';r' ur'Al. b€-

$ir t-.3c- |7. )t-
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