
FP2 PaDer 5 *adaDted 2005

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

(b) Solve 1r-2al >2r+ a.w7rcrea>o-

LL+

2r-+a lrbersccts
Lrrtln. rrLlsdkgJ
port + lr-2al

-(:c-2a) =1x-+tx
3t 'A
&, t^

(2)

(3xTotil5 .rk)

p;lx+.1

z<t{

2. Find the geneml solution ofthe differential equation

I r zvcor:* sin,,
d,

giving youl answer in the form, = (.I).

F f(r) ,#^*
, 

"zxl2lnlSn&'Io SrnAL
(Iotrl 7 mrk)

S rnDc *t + (eCrut S,n2r)1 " Sm2aoSrnx-

,. 
#r(r1t, 

n2*)' 0,Srn?r- 6rr-

.- 
$S,,.,2r ' ISrn3r +c

.) 
3S,n2r =,[zS,*zCo* at

,) 1= tS,n3r+c@
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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,
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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.

I =6(o18

:. (e-3)2+uf = n(sxTot l13 D!.k!)

a\€ 1a i (osg -l L = 6Crste S= rS'ag ., 
b= 6SrnE6sD

b) f corl t-O) =S n
4

c (o$CorO + r S'r.({)9,nS . 3

! r(osO + G rSra$ =3

lr. * *t "a r) x-+.lrg , 6

3L = 
(o*9

5
l-+ = S,r.zO )b

,)

., .j".36S,n2966e9

t'=3s(ttxi)
q,t2 (lo-L\:t- -'. q2=6x--rl
\, J 

---'-

- rEo c a,A ,g
z?-,f,1

\.o ,c--b

e(o,o)

66s0 . 3 sec(€-e)

t)

:,)

'r 6CorE IaC"rO r $S,n9.l =3

pCole + /rli,Sr^e ,*e'/
fis,^p = l:-Corro '-> {zJi(O= S4_Cs5e , C.BO

a f: $(q5$ z $-: bnrg -r[! 4 8.5 ?@
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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.

(Totel 7 merkr)

(**,)'H

&a r- L u\ - -l
E' E+tJ x'(z+r)

lF = gf #,d- , 
"l-tnlztr\ = 6.*,f

+2(z+t)g = +- +$Gr-+t\) =+
=) (rc+{)zj= Jr+lJ.r- = ec+tn!+L

E+lnI-+ C

., 
P::l:":::"^X:f*:.fj:llP,saens.orr = I i: 4 andy = | 2r - 1 t, sho,rins thecoordinates of the points where tlie graphs meet the a*"s.

(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.

Cr+l)-
C

(4)

(5)

(3XTo..l 12 narks)

o(

o{

/-t-q,1-r-l
t?-u-$,o
(z-lXztt)'o
I=j Io-(

a=-l-fg
b=-t
g =-l+rG
ot= i

L1-\= l-tr-
L2+2t-SsO

(r+rf ,6
!t.-ttlE

x,>3
-l d x(-l+ile
)c c -l-{i
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7. (a) Fidd the general solutior ofthe difiereflial equation

,ff .t 
*9 

+2x=2r+s.

(6)

(br Find rhe panicular sotulron offits dr fIerenflal equation for sfuch x f ana I _ 
r

when, - o dt

(4)

I.l_" l**,i. :"l"rl":l *rt (b) is used to model the moion of a partrcle p on the .r_axis. Attrme, s€conds (, > 0), p is.r metres from the origin o

(c) Show dlat the minimum distance between Oand pis 
+(5+ln2)mard jusrifyrllalrhe

distance is a minimum

(4)(rohl 14 Darts)

X-= o*bb *LL" ; o
x,'ob 4Src'=sb
x,", o 2;- z ?qt2bb

Gq.6*-sr->*Tot

ar-=Ae*c 2r"+Sr'*22 =o

(2m+rXfrr+2)'o

-". b:l

'r:'!;" r Aetk+ Bej'+E*r-
azL

.: DC. eaE + b +L

)Lr, r^ '
t^.rr =

4^tL\
E+JL -7-

+ itnt-
lrr.l- =

t' =lnolb Aert (zrf*sri+1)'o
tr'offir.b d o

;n=-L [r-L

cBe,Adi"*gdtc

glt ' 2+ k-

L--?,rb=O ) 3ezt+B+Z a) fi1$=l x' -ixfiaff +r

A'= -f , t=O -l = -Lh -LB + t ;*+2l,, =z- fi+ABa{ -A +B=\
3g=3 -'- B't

A=(>

lvtu dr,rtrnto "* =; -> -2*r *( = o =) e-tt'}.
-?-*=ln| "-lnZ
Ll = ln?- ') E= l,.t^e

+L

t(s+rnz)*
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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

46(r+("se) = V SecO

o 4Cos9( t+(or9)'3 :) 41ost9t4CorO-j'O
(2(os0 +3 )(1(orO -l) =o

?& =Zx 6a,S'n {
= 21t 6e.*dJ.^ = 6tf3a rz

.4r
au\2^ S " il 15az(r+far})'l} '

o{ll

S . to'f l+t(osD +(6,qe.t.r)/e
-JoL

t = t^rf' l+Q.{ao +lbte Ag

(e5g= t-3 C.lO't ': E= t
no Sobhorrs

| 'la(r+C"'t)
.'- ( aba

e-A
ZA
6n('-8"

,',,,1 A.u^') (o^1 (r")S,n {
u | (r8a2)6.

=ABaL.
L*r

Qrlr r
7

a S= 4.'f3S+l-tosg +c,:,tr,d/. -Y^'=442f39+tJ ,no*!s,^tf;$

"tdLU *2..n*f)-(o)], q** 
= *nar+q.lrsoP -*n"

@
k --(gn +r,fe)^2

, 
[n 

n*)""
a

0L,:

,'\n,
7/A
'///,

(TXTot l13 DaiL!)

-2
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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.

(5)

Cfotat ll Ear*6)

-) rz+

4tt

6)

a,

(4)

c2+(5-g)t = 3

-iL--:e = =

.=* Iz-j; I =3

4 (3o-L)t=1,o-

5= 3-x-

3fr-z srEi
'r-Zr-

(r-r-3)'= t
i (s+eE)

Lzi'a

:- 2*=1
*r-?;S

?-

i x-=?9.

s= 3*4

c) --> [{-3il=3 =) [rt+:" \=s => 134\=s
-t q6"- l2r,o++-y- + lzto=(t =) tar=t
u=t Crrctr c(0,3)r:3 l^ z?lq^r- i^cPt

+o l,rU- rrot rrr trr-ph,,r.l -

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

4 - ! :zisinne,

where ,t is a positive integer 
e)

(b) Show thal

sin5 d- 1-tsin 
5d -s ,rn lo losrnd.,.

't ,r,

(c) Hence solve, in the inteflal0 < 0<27r,

sin 5d- 5 sin 3d+ 6 sin d= 0 
(5)(ror.l rz mrk!)

7tt =(g\e)'\ - g-i^t o (otn9 + iSrnng . f.orng*iSrnng

=-" =@;o)-^ =ei^} " 6stq*iSrn(ne) @q*
:- t+L ZGr'xP*t

D e-*)t= 
(zis,ns)g ' 32i S,nsP

Gsng+ lSrnnO -
Cosng-i Srnn&

2; 3,,6O) {r
, -A t -

-r̂

(. -j)' =

= ('-+,) -u("* ) .'o(=-*)

62i S,nsO , 2iSrn59 -tOi Srnig +2OiSrng

') SmsO . ft ( S,nSO -SSn39 + toSrn&) #

Ls* Sr'(L)* loz3(6) -'or'(#) * 54*; - *,

l6Srnb = Srn 59-SS,n$+ losr ng

2 l6Srnb -+Jrng "Srntg-SSrn39*6SrnO =o
:) 4S,nO(4Srrt+g-l),O

S,aS = 6 S,ng ' .ff 'A S,ng ' ',lf. -i,
e=o,o r,o#- o, T,E

PMT



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

Places' (rxr otar u irr")

to-.O 3,;l 3',:l
+('ro)il * +tP(Ll "t

j'3'/' ' t

c) frlr*rn)#] *Lt+z(e[ =*.

dV- tu2, aL 7P" ^x-
k++*)& + tzadq +idq.-e

dY+ drY" d.w

T.o.l q, l.OStt!\J 2
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