
FP2 Paper 6b l*adapted 2006 JUNE

l. Ci\,en that lx sin 2r is a panicular inlegrat ofthe drffcrential equalion

d]l
whereiisaconstant.

(a) calculale the value of,t (t)

(b) findthe padicular soluLion of the diiTerentialequalion tbrwhichatf, 0.r=2.andfor
which ar :r_4. y =142

(4xTot.r 8 mrks)

5;32-S'n2:r-
g' --3S.n2x- + 6r-Cos?*

!, = fiCof,i +6Cos2rc +-i2.r.lntr,

5r' = l2(culr-1tSrn2r-

$,
(o

hGslrz 2-CosL* "' lr-=lr-

u\" -_ - l2Srn2r-+ t2 (or2r-
-51- lZx-Jrn2r-

= Acila q"
- k;rrx -4",.1

,Anfesa d

3ot= 3r.S,n2- --l !:lL

(3XTob1r0 mark)

= Ailf€I* Mo!2i -, U; Acos2x-+ 6q.n1L

., 
3= ft6s2r- r (gt3r)S,n2z-

q= 26s22+(Bt3L)S(^2r-
,i' . - +J^zrc; 35,;;L+2(B+jr)cos2x- [ ?l!*""o)
J

(AT) ) $ z (o)+(g*T)(,) :- B=4..

rZ) =) Z =h

Ael'(rn'tt)

(,t= 2Cos2:- +
J

Given thal lor all real values ofr, (2r+ l)r (2r tlr='tl+Zr,

where,.l and B arc constanls,

(a) find the lalue ofl and lhe value of,

bi lcr,r .r nrhen\rse.pr.'.,*, ;. 
laqr . t1:, , r

=6

tc) Calcular I(lr l)tr

A

tt+r"+Q_
trl

(3r. -+)srn2x-
.-2-

(a +u) 3= o3+3*b+3o^b'+b3

"' (zr",f = Qrf+*rf+s(zr)+ t

"' Cr.rr)"= gr3+tzcl+6c +\
'(lz,-ff= 8rB-l?'2+5r - I

2lka+1_ }:2,+&.

-

,\
L*lre +2n

l'-'1

z+tt'+2., = (zn+t)3-l ' 8n3+lzn2+6n t-t -l
Z+ ff = Y n}+2-at+4n = 4n (2n't3n* t)

,- (r'= *n (zn'+ 3n +) ., ?r" ' t^ (Zn+r)h*r)

f Sli-1,{-s,$r--. *(z^.,)j- oA)

{.o

t

''t (iff?
:>

c) ptsr-r)', f*r-cV" * ?, = 1r,o)(sr)(r+b-6(v6 *qo
2-

l3l I 'lq+3y0 -(_
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3. (a) Use algebnto findthe exact solutions ofthe equation

L'2+t a =s'lx-
(5)

(c)

On the samc diagam, skctch the curve with equation r' = I Zl r '' - O and the line wiih

equation-v:6 3r.

Find the set of values of, for which

2,2+x-61>6 3x.
(3)(Tottl 12 barks)

z;1z+t-6"6'3t
?-t?+lYtZzo
X.r+Lr-6 =o
(z-+t)z'a

2s =-t hr-?
a=-l-rl?
b= {+rf-+

4. Dunng an industrial proccss. the mass of salt, Skg, dissolved iI1a liquid rminules afler the

process begins is modellcd by the differenlial equation

dc--2s 
-1. o-r t2o

dr l2L, / 4

Given that-S= 6 $hefl I -0.

(a) find .s in temrs of I,
(E)

(b) calculate the maximum mass ofsall th3t ihe model predicls will be dissolved in the liquid

at any one timc during the process

t ds+A I

(ro+9 7E Crzo-e)3 
= (-t2o+)"

b) lvu,rtc <rl,c^ fi=o =)

-'. rhox S = +( r?o - kS)

I(z*-3)(:c+z)\
l'S -2

Z*+L-6= iL-6
2*-Lt=o
2z-(=--r):o
L=O U-=\

az -l-.1?
a 7 -l+f+
o(rc c I

-rr {(r)'i1f #'"8
f tr.(rro-rz)1-Z'pJ
-\- 

6o-kY

9 l2o-t=1S
b= ttS

c)

0(

or

(4)(To.,l 12 narl$)

--L(+

fhlr[.S . 1.5t
ff

"*i#,i=*#o'
" (ftf ' *fa,o*l-'*- {trzo-tr' r.L

- (1zo-b) ,o
361)
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s. (a) ,,ndrre rd!r^r(\pxr.ronorco\rtrrnasccndnpno$"," l., ll .n ^.rd n.l o,r.

I o r'

(5)

Llic lour dns$.r 1o (a) to obtdin an cstmalc ofros :. gr\1ng \our ans\c. b 6 decimal(b)

{lXTotal S dlrlsl

q; Gs?r t(fl ' o .: ((e)'-l(1{)+?(rtf-*L-tf
uj = -tS,n2z- ('(tr*) z 'l
d{'=-ecotz* f"('r*) = o eft)g Cos2
,f,,, .9 Srn2r ('(r*l = X
il-=ieto.z- pmlrt+)= s ((r):-o.ql6lq+
** =-3LSrnzx- (*'(niql'-bt- -'-=\

6. ,a l'.eoeMor!.(')rheoren,ro.h.urtdr .insd-\inr(t.,coJd-t2corrA -rr. 
,,, , Lt ,

(br rtencc ororher\\ se *'"'":::,'.:,', ':,.,:, 
, lt ' J ,

(6)(Idallldark) l( rorr5 \

( Cosg+iS,,,rg)t = 6s5g+iJ,n59

, Cosso + 5 ; Grs+gs,n0 - l0 Gf bs,#g - loi (os2osrn3o * S Cos0srn+e + i S,n'e

aloa*.n5 larr.ltaoJ,t 
Srn5g.. S6st9Srn9-Obsrg9dg+5,6s6

0"'t 5

r S rn 59' 5,n o f 5cos49 -luofe(1-fub) t (r - zrorqs'6$)

.) Srn SB = 5, 69r f Scosig-lo(osb+ tOGCOt I - t(os2g+Gsb]

.'. Srn5& , Srne f toCos+e-rzCos?O -r ( J *
b) S,n 59+CosBSn29 =o

' Srno I te(os+e-tzcoiB"t] + 2Srnocofo =o

= S,ng t tocosag- tocor"g +il =o
= Srno (tf"roo -r) (trqszo -\-) = o
Srn9=o
;9,O

$,1' j3z'
Colg,fl

sjL
6s=-*.

0 , +1i-

6ss = -JICosO=*[f

I = l'LO4
r^
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7.
dr,^. . dr:'ton. tl dl/ 0 .rJ 

, 
nl tjo

,(to
A'"ok(b) Fi.d a senc\ $lulron for.r. rn asccndrng pol\em olr. up to and rnctudinr rhe renn in rr

{{)

Llsc lour ans\yer to (bj lo oblain an csiimare of:r i17 0.1
(2xTot' l tl m$ls)

., tr2-4trx- *312 4\1
( z+j)'+ (1-z)a = 13

b) on?(z-t6) = t"^-tl) a

x;o 4+( 1-z)2' 6

r:o [es+3)!zn)
' r-= -it-3

# - i(ss^-) =o a * *&*x.)-4)eo, =D

*tt + }S,aL ?o ,

Lt" + p cotf")o.r

L= O'*t.-O'L* b'o'b t':o1lv1

7" +7(o) =; I,"=o
:Q =) Xttt ='l-L

8. The point I represents acomplex numbcr: on an Argand diagrdm. where

l'-6+lil=3.+2 i

(a) Show that the locus ofP is a circle. giving thc coordinates ofrhe c€ntre and thc radius of
this circlc

Thc point 0represenls a complex number: on an Argand diagraq where

r,n[a.g1" + oy]= !

(b) On the samc Argand diasram, skelch lhe locus ofp and rhe locus ofo 
(s)

(c) On tour diaSram. shade the region which saiisfies bolh

l: 6+til>3 j+2-i and t",[".er"*o],1.
(2xTot'al14 mrrks)

a) ( te"-c)t i (gr<) I = s\lxtz1ti{.5-r) \

.> 1r-a)'r (grsf' 1 (x +z)" +1(q*).

+ *? - t/t- +s c. + -f +6f+1 = *r/ */r- +3b */9- t{+i
: Q @ z'+e *+\"-o3"O

fadrds (-Z,z) f ,d-ra

ou,1(z+el > t^.-t(t) r-4 pllae*r- crriltL
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