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l.
d'l dl'

-+.r*=ICOS\-dx2 dr

- d'r' - dl tl r{a) llrt(l 
- 

In lcflr.\ ()l .\- 3 dnd :
dr' dr rLr

A1Y:0. l,=r anu 9l=:'dr

(b) I irrd th( ';11,,.,'1 
l! 11 , = o
dr'

(c) E\press t, ls a serics in ascendinq porers o1'x. up to ilnd including the tcrnt in,r'.

(3)

(l )

(J)

a) 
^{(P-')- 

f.t *,1fia," =>dI**d3+d$'-zsrnx-'dr3 dLl dv
-: dlr-.-)cdh -& -LSr.a:c-d:cB atc1 6;L U"'= -a5' -U'-t!,^r,-

6) 9c=o Jo=t gl.3

g" = -*9'+tcos rL , g'J. 11 +2(os(o) '2 :' yL=7-

g"' = -rC-y'-zs,n1 .U/3 - 6 -3 -t-Srn(o) -'.3't=-3

c) 5" 5 *glr *ii;l * 5'#
"^= l+3**x]-*;"3Ju

<
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2. (a) Sketch. on the sarne axes.

(i) l.= l2r - 3l

(ll) l =4-x-

Itr-rl = +-,c-L

2* -3 = $-!L
P!12.rc-t = O

[l+t1a' 6
1.-lltrl-2.

b. t.13t-./\

4 -v' >lz*-s\

(b) Find the set o1 values ol"r tbr rihich

(3)

(6)

a-12>lu"r-:l

2g-5=lr-q
g-4-l=O
5.-t)" 2--*-r --g.,a

?L.ltJa
z./, -o.,rr =.^/'

b.lrr-^3l

a- l-.|-L
b" -l'rz\fl

ulacc l-.fl( Ct <-lr2'l-z

----7

I

I

I

I

\)', ter
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l. l("y): ln(l + sin tx)

rrherel is a cor)stant, y 6lR and -!. n. !22

(a) Find f'(.r)

\ 
-/,- 

?

ft)) Sho\\ thrtfiY)=
I + sin /:-r'

(c) [ind the Maclaurin series ol f (r').
temr in f .

P(r) , ln ( I * s,r.t^x-)

€'(r-) = lr- (ostt*
l+ Sra ir. rc

(2)

(3)

in ascending porvers ol-r. up to ancl including the

(t)

n', tr-Cos lr.:L
q' a -t1-1$v1l(r-

Vr I +Sattr
yt- 5(p3tU-

$ "(r-) " ( t+Sr,rt":-Yh-aSrntrr) - t.r-(og0r.- (aGshx)
(-l +Statr:.)"

s -ht Srn0l* - traSrnat-r - te,t(asltuc

-

C l+srntr*)'

.: f "(:r") --

.t 0"(r) .

(! * s,n

--e.
l'FSrnL'r

-1.t (1+Snhrc)

v
.t ("'(r-) . tre (t+Srnt rii t (ostr*

. 11'3 6sh:t
ffir)n

l(o) ' [r..t =
t'(o), 6
€"(01 ' -12
frrl(o): 6j

+ h:r:
c

-tf ( srnr*( +r)

.: f (r), trr- -hb-a
-
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jl. Find the general solution olthe dill'erential cquation

dy
-t--: + (1 +,rcot-r)r, = sin-r,

clt

giving t oLrr answel in thc lbrm 1 = f (:r).

0.x<tt

dg 1/t+r(otr\q= Srnr-

^tL 
\-/- a-

f I + r.(otl o5c [{ + tot* AC
tg =1 f(z) = g] ,r- 

= e' -

. J"* + lnlsrnrl 
' d^** alnts'"r\ , )c$nx-

\

-r >t!rn?c dl + )cjrn)( I t+x(ob*),^ = /Srnx.rr (rnl
o{'I- \ --: tJ , --F

,r g!- I:ct,"r l) . Srnbc
df,t v ) rJnr 3 ' Jt- l(or2r. zllc

9 lt-Srrr 5. l. -f Sra2-r +cCos2r,l- tsrnzrc

Srnzlc = t- t.torzr-

(e)

l-Srn2r--C
2SrnI- 4)cSrn>c I.Sar

aC

. 5-

- Cos r-
2;t- X5rn>c-

-7

=) b = lrCosecr
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5. (at E.rpres' in partial tiactions./'(r+l)(r+2)

(b) tJsing -vor.rr ilns\!er to parl (a) an(l the mcthod oldiffcrcnccs. sho\\ thal

\'2
.L y1y a 11)(.r + 2) 2tn + l)(n + 2)

n(n + 3)

(1)

,

e 2. AkttXr+z) t 8(r)(r+a)+Gle*)

2-. -B .'- &-2- f.g -1 r) 1s +2C
j. q:1t

.

(J)

.)L=

r (r+rXe+z)

r30 { 1-.-2A

r r+t

b) i=l

l=L

f.3

f.t
:

f : ft-2-

f.e ft -\

rsn

!-L+t
I tL f

A*Ar r+\

-'- t!
+Iri2-

+c
r+L

f e -\

z(n+tXntZ)

-- n (t+s)

- nL+3n

r-F.il
L/ -4 +!v Tf
f-{.t
l- -t *t
rY?_ 

^n rJ -r/ *tt1A tr ^'ts\

S./ .l .. Lt{ 6Tt n+2-

A-t .L.

t c (r+rXr+u)
r:l

.l - I +!L ^+I r\+L

(ntrXa+z) - lztn+z) rr (z)ta'tr)

2-(r.+rXnr2)

. ha+3n +Z - 3n -+. +Lnt 2-
.l- (n +i)(n+z)

ztnir$ir) #
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SolYe the eq Llation

15 = *16 \il + l6i

giving ),orrr ans$/ers in the loml r(cos 0+isit:r0). wltere / > 0 and-r.<0.- r.
(8)

t \i A " -15: = 
Jl ('u'fs' re)

tc^rl \B B

-'. A .t: :. ov)Lzr. +
r .,[Q6" . sz

:)

;)

Zs=3?-(torTtiS,^f)
z = uLt (cor@'*") + i sra( g,-*"))i

-\ z=

lr,-: -2

tr. = -l

lt. g

tr" " I

l^,r L-

z '- 2-[ fr, 1r$tl)n + isrn ('#])t
LC c*t$)" + isrn (,ryt)']
z = z(c.,s-i$ +rs,n + )
z -- L(co' -{f, + i Srn -{)
/a z( os S*isrn S)
/-z t( Gs Efl-*iS^ 'fl)
z--L( C,nL$+ iSrn2{)
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7. (a) F-ind lhc value of tlle conslant l- lor tlrich J, = /:re2' is a particular inlegral of the
di llerential equatiilt

dl,

-_41'=6er'dr:

(b) Ilencc. or otherwise. find the gcneral solution ofthe cliti'crcntial cquation

...
ot'----i--41,=6crr
clr?

({)

(l)

\ 
3.- r\re-l*

J!" 2Are-2*+ \d*

U" ' 2(rl"+)r)** +

3" -ks = tt# =)

-- @rr * ).)g,'-

zAC' = (4rlr*+)r)e-z-

U/4.4^- )At* :6t*
;- 4A=6 \=3-

2-

fin'ene - 4AcPt =o
f,eilt (nf -4) =o
1o a fv\=!2-

-t 5.. -- Ae-L* + gr-'a*

- 11-. = AJ**BdL**lxt'\,rt5

.6*-"rr-)""*ngz:n*

Uz
JPT

^ Lr.-ir.
b) u= Ae*b

*9= Antet

S'=ft""'*t
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A cornplex nuntber -- is rcprescntcd bv the poil'11 /, oo an Argand diagrarrr.

(a) Gjven thxl lz : l. skctch the locus of .l

The translbrmation I liorn the z-plane to the 11'plane is given b1

z+li
tli

(b) Shou that f rnaps l: = I onlo a circle in the rr,-plane.

(c) Shorr' that this circlc has ils centre at u,: -.5 and tind its ratlius.

(1)

(s)

b) -a- er^ri = ?.+?; 
^)

r.l,l? -2 =1i+2toi
2 (t^l-l) z -li +2t^li

lz\ tr^r-r\ ' l'ti +Zt'ri \

t lw-t\ = ty't1+2'^\

[ (u-r)+ iv \ I [ 1z'^*+t + Liv I

(u-r) ". vL = 
(zutt+)z+ Ava

rf -2u.+\ +Va = qd+2-tr^f41rtt{L

9ra+3Ou +3vL "-tTt
@ t, "*1gqr.+gz=-t6

(u + s)t+vl: -[5t2s =n

-'- (rr+s)'1vL= 3a

T ^^gs 14 = I +o o. a1ntk-

6 (-S,o) r =3 rq*Lr r,oTlanc
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9.

Figure I

FigLrrc I sho\s ii \ketch ol'tlrc crrrvcs givcn b-r thc ptilaI eqLlalir)n.l

r-.1 arrd r',2 2sin()

(a) Find the coordinates ol tire'points \\here tl're cur\cs inlerscct.
(3)

'l-hc rcgion S. betrieen lhe crrrves- iil uhich r< I and lbr uhich r.:2 2 sin d. is shoun
shadcd in l:igLrre l.

(b) l'ind. b1 inleglation, the area ol the shadcd rcgion S. givirrg rour ansuer in the lorrn
or + b.'i3. uherc a and D are ralional trumbetls.

(n)

r) [ = 2-2S,^& :) 2SraO =\ ") $aQ , | .1p=f, rf;

rr(r,S)
__"L

b)

b

)Sccfor

f?-

Cos29 = l-2Srnt}
'- +trnr9sZ.L(os?D

= fOe+8c"sg-S(ze
L

+

= (zn-E)-

exa..2r

,r
2-

8( r, $)

=J4-8s,no*trS,d0db + E
n. j0-8s,,9-L(s,lf.Jtg *\

E

-- ftrtr*o*o)-(n+ta-$

.E6

2re

=

)I'
t'a

zrr
E ts- 4.5L

-^

F{
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