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1. Using algebra, find ihe set ofvalues ofx for which

'a2x+2 x+5
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2. (:a)

(b)

E*rr... 
---l- 

in pan,al lraciiors.- (r+o)(r+8)

Hence show thet
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where a and 6 are jntegers to be found.
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3. (a) Show that the subslituiion z : l'2 hansforms the diffelential equation

dv_ _ 2t, _ xe_- r, (I)
dr

into the differential equation

Y -4,, - 2.re (ll)
dx

(b) Soive diilercntial equation ([) to find ' as a frmction of:r'

(4)

(s)

(c) Hence find the general solution ofdjffcrential equation (I)' giving your answcr in ihc

form l: f(;r). (r)
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= lr,tx! oloJ', 3r r
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4.,4. taDst_o:i:::-_. : ::. :: i : =llan. to the rr,-plane is givcn bl

= --1 -*-1
1

The linc in thc:-pial: i:--i i-,:.::. : = 1r is mappcd by I onto the curve C in thc

lr-plane.

(a) Sho\l thal C is a circle ar; r-:::; :'-. :.'::: ::::lJiui.
(7)

The region.1,< 2-r in the:-plane lr m:ale.: :,. I :-:-_ r: r.Sllrn R in the rl-plane.

(b) Sketch circle C on an Argand Ji:==::: =:: .ij:.' -.: :::i i.gion -R.

(2)

\^J(a+-\) 1a-\ d aL +rJ :?--\ =) t Z-z- = -\-r.^)
:'y 2-Q3 = Ut- \

7 Z (t-u) = i^l+\ -'. E . ldll L,:\^+ iv\-w

:. z= (r,r+r)tiv , fo-u>+ivl = (ry!.i5ry:r-[1d'1'1
(,-"T:n f1r-u)+i,ll (r-u,)a+vz

.:2, (!-*-v1* i(Y-.,lv+*vtu) : cc+i$
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.'- 3i-- , l-uf -v' d = 2't-
(;#'v" u- sfff.r"

U=2)c. .'. tv - {lt-uz-va)
' (rf+r' - C)t'J'

.'. y = 1-r,f -vL 4) yzaV +uz = \

'l (v+t)'tpr,a.lt\. !" = (E )" ... l,\a+ (v+t\"=(g.)z
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b) Ddzr
z.t+-0i

u, l-\r0\
Ir\ r 0i ' t+oi -1 (oro)
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Gi\ cn that -r, cot .r,

(a) shoF thai

clr r

- - lcoi.\'- \C.l 
.1'

dr'

(b) Hence show that

d,

- 
= .,, cot' :\- + q Col I+r

dr'
llherep. q and ,'are integers io bc found.

(c) Pind the Taylor scrics cxpansion ofcot: tn

I r\
rnchrdinr the remr rn I r Lll

(3)

(3)

/ -\
arr:endins ooucr's ot .r' a uo Lr, cn,,i\ -il

(3)

, $, Gtx, = - (oSeCl>r- =-(osec*)'a 4ildr
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6. li) Flnd the generdL solution ofthe dillerentiaL equation

a'r r9L 3i = 2sin-l (t)
J, J'

dr'
C,ren ,r.rt r n atrJ "- , \\ lerr 0

(b) find the particular soluiion of diflireutial equarior (I)

(8)

(s)

$,.
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fic
Arrr-n}
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wl - Z.r' -1,r t O

n^*"i" -i+meto -3,,+C'=o

4rnn:t ( *r- -al^- 3) = O

1o (nn-rX1"+t)=o
fr1=j f"\: - \

-'- &*.Ad*+Bd-
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2f +49

,0- -*Lt - 3

Spa , -lSrnx- t|(os lc-
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$: O r.Lcn r=o

b'=\ LJ"q l'o

S'= 3A{,3r -bz-L
| , sA-B-?

ISA -S6 :- 4 .
SA + SB '- -l "t'

g = ft+$ -t '> 5f +gg :-\
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,-l -sB
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7. (r9'r'u

(

u Initlal line

Figure I

Iigure 1 shorvs the lrvo cun,es giveir by the polar eqrLations

,: J:.ind. o<o<,
r= l+cosd. 0<d<z

/'1 7rl
{a, Verit)r'rrlrl (.r'ne. inrer.ec':'.hcooirrtP*rth pu: (,,, J're c.l- -1.

\2)

The region R, bounded by the nlo cun'es. is shou'n shaded in Figure L

(b) Use calculus 10 find the exact alea ofR, giving -vour ansrver-in tbe to,m a(z - .,4).
wherc d is a conslant lo be t'onnd.

(6)
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Gs,no)zd& , 3Jjs,n'o

+

frJoi 
- ro"n ae

o',f'b) tv

65l0: t-tSrn'&
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slcts = t f. LJ
Ir
3
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v
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8. (a) Sho$'rhai

l" 1{'-ll r- -ll--.,i'- -l-- - r---l
$here f, is a conslant io be found.

Givcn thar: - cosd + isind. s,here d is real.

(b) show that

ii) :" +l=2cosnd

t,it .' - l: t,.r,rd

(c) Hence shou llrai

cosrl? sinrll: j (lsn:d sin6d)

(d) Find the exacl v.llue of

l.s cos3d sinrrrdd

(z*T'\" * ?3 +g*d' +32t" + z't
s L9 +32 +Lz-t +Z-!

(Z_f ')3 . Lt _ 3z +j4; | _2-9

* 32 |'3.):t I t
-r1z--

3z
Zb s* ot

-u-L

3v+
-\/+ lqz' -x

Jt lzL .n 1L'"
.r -jL -x*t-F -'t-b

(3)

(-1)

(1)

(4)

L +Z
.2c-57"+3d-7-L

--26-! -s(2"-L\Zto \ *l
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b) z. (q5g+ iSrnB

Zl . Cor nB + i Srn nB (oen^)

zj^, (os(-ng)+ iSrnGnB)

2-n " (6r (ng) -iSrn (nB)

2a ; (o6(ng)+iSrn(rr9) +
N

b, l-
+2i,S,^(r,9)

J
?^+ |

t
= /(e6rr9 <q, Z"-*n"

L

o\ ZrL . L(o59
C

.'- -6v;(rors)30o}

Z-)- = -2iSrnB
L

( z +)\t(z - t)! - (.r,roi(*t,.1,^n)'

23((olg)B 1r2i;r (s,nB)3
-59i (rosg):(sraB)3

= ,"-*u -slu"-b)

-6qi (coso)3(srn0)3 ' (zis'nou) -s(zis',"'t&)

;:zi 32-Gse)3(srne)3 , - Srn69 +3 Srnzg

.'. (o,s3oJ,n3p^ " !;(sstn2g -srnee)

a) 
fFrorbs,rio 

* . 
*.f'r&,nz9-D,noB LB

,31, [-3 cosro r +6"Ji -- lorla*o - t ai{?

ts

,,k t(E-"*) -(r-q)l " *r( t;5.I2)
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