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Q{.rE$T1{)N 1 tlse a St'lPAltA:t'Fl ll.iritins lJo'iiLlet

blr':rluate
. :

Jo te-' dt

Firrri the real nunr.be rc a. ls and c ,,r."h tl,"t

1  a  b x + c
=  - !

x i 1 + ; 2 )  r '  1 + x 2

J--

ii) l{ence tind | ^3--"  J t t  + . r -  )

lvlarks

n )

2DJ

- \  F  r r r l r  y r t -
u_j

11)

ii)

" 4 -  Y
l ' - - '  , ' i r
l ^; u  { - r + 4

p-t_

If | = li.r" c,JS-y d;v shos.' ihlrt. irir n > I
,r .: ll

r  * i o Y  - .' , ?  -  \2  ,  n {1-  1 ) l r - :

I'Icnr:c finri the arca sf the region boun<led by

lhe cun,c .!, =:rt cos.x anri thc x-a:iis for 0l "r- S f
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QUESTTON 2

ii)

l r j

3

[Jse a SF]tu\RA'I'F) Writing Bcoklet

trlilC the square rr:o$ of the compie.r number 5 - l2t

Give:r rhat : =

iirlri ;t""

r+ . f ; * rz
ancl is purel;' irn:rginrr-v,

l ' l -  / !

Shade tlre region on the ;\rgzutcl eliagram conta.ir:ing all
<ti ihe noitrts reprt:scrndac dte cornpiex n,-rmbeis ; st:ch
that

I  i  t - t  t - I r < a r q { : _ j } <
i : - - r * r i < l  a n d

Let tp be the complex number of miflim:-lm nrodl;lu$
s*ris$'ing ti're inequaiirics of pari i) above.
ii. 'tprcss r.u in ihc form x + iy "

Marks

a)

b)

( t 
'\

1'he complex number ; rnor.es such that Iml :-l- 1 = 1.
\ ;  *  r , i

Shoiv that the lclcus of z is a circle and furd irs cen$e and rrldius.

.) i;

/{

+

,-t \
- t  + t

l ' -xprcss :  = - ,^.  i r r  mociuhuT/argurnent fr : rrn anci hcncc
i ) + I

cvaluatr cos{+ in surd fc.'rrn"
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LIs3 ;1 .i[i]r;1F*ATL, \X/ritins l]coklet &'{arks

a)
'l-he 

diagram Lrelo'w shr.-irvs rhe grap,h oIthe disccntinuc,us firnction -1.'= -/'{"'r)

ilriiri latgi,: (lirilipagc), separate skctr:hes of the follc.winq

i) .v = -{-?i.t'}

QrrE$TION 3

ii)

ul)

I  ^ , r  r . l
v = l l { l - r l ) l-  I -  I  t ' l

'1

i

j (,x't

v= f (x)
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' i ' i r*el l ipsef 
rv i thecir .rar inn |-* f  =t  has

i-) ttr
shot'n in ritc diagrarn" lrr:inf ,riix,,. i,r) iies on
cliticl c-uf cc;ntlct li-crn R wircre Jj is iire rroint

a direct"rir f) as

lJ, PO is tire

{ . r r , J r r ) .

i)

ir)

Wi'ite il{}l.rr: the equaiio n of 1}

Siiorv that ihc cquation of the tangeilr at p is

.1, -r t', v,  + "  r .  _ l

2 5  1 6  
- r

'I'lre 
equation of Pp is *i* YP!' =

2 5  1 6
Strorv that the focr_rs of f lies on I'e

iit .,
z.

P(x, yr)

NOT TO
SC,ALE
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Q{iESTION,I Llsc a SI_.},r\R,\ll-b. Wririris lir-icklct

:! si:lid is f,otned as shorvn below. Its basc is in thc 11,_pllne
anC is iri the shape r-lf the parabola | = x2.,f'he vertical
cross-section is in the shape of a right angred isosceres trlangle.

l3y us-ing the medrod of sricing, calcuratc dre volurne of the sorrd
bchveen the -u-alues 

-V = 0 and v = 4.

Fi'd, using the method of cyiincrd6ar sheils, the vorume 'f the solici
generated b), rotating the region bounrlecl by the curv.c v = (;r _ 2):
and tlre line y : I about the "r -axis.

Mnrks

,a+
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t) on a speciar.li-r. board, the squares are arrarged in s rorvs and5 cc.,lumns as shor.vn

A piayer can onlv move fonvarcrs or across in the <iirections sho*,-nbiz the affotrvs, orra ,rqoo.* at a time.

t L[a playcl is sir,.rntcr,i rt x, in rrr_rrii man} -war-s cin ihcpl;i1,er reach rhe sqliaie labelierl y i

q 1I hoi.v mgn!:lva_Ys can e pla-;c.r mol.c frr.rrn ,K ti; -1r. iffhty nrrirf pei;s thrlirgf,, ff f i

Y

lv{

X
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QriEsTroN 5

5

Use a SEPAF;\'fE Wriring Rctrklet hlorks

i;
"i 

ire cr.r!:ic equtrti{in :r't - rt + 4x - 2 = (i hits r*otrr a' /3 and 7

i) Fincl the eqnaion ,,r.'ith t.hc; rrtats d.2 , Br and1t?

;) I. ' ind tire vaiue oi ti 'f it +*'f ' + fi 'T'
!
i

i r1 {f P("t) = 4x: '  +4.r2 +-r+& ior

r-alncs r.;f ;; fc>r "r=hich lt'{..r; = 3 -
"'..r'hictrr rhc *q,-uiiiL;a f ix) = {-l iras

s.:ime re:rl nurnber: A , f,rncl rh*

f'Ience tlncl rhe r.niuts <t{ k {'tr

m*ie tir:it i:r:e rcel t0i;1.

. - r  f i  i - l t ' - \ - ? -
L )  I L  I  \ 4 /  

-  - ' - t

r \x  )

and hence solve P(;r) = g

and factorise f'(;r) over

* l i x + i  s h c " v t h e t

over C (complex numbers)

R (real numbers)

; { * * 1 ' l * a
\  x )

*  . - i i x - '  +14x2

= "i3f " *!l'
L  \  x )

rh
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QUESTTON 6

o

Use a SEPARATE, Writing Booklet Marks

a) Show that the equation of the normal to the hypetbola

. 2  , , 2':t - * = t at the point P{a sec 0,b tan d) is
a -  b -

asin? x+ by -  (o '  +bz)tang

n) The normal at the point P(c sec9,b tan?) on the hyperbola

x 2 y ' !

A 
- 

? 
= 1 meets the :r -zrxis zrt G - PN is the perpenciicular

from P to the x -axis. Frove rhat OG = e2 xO,V , rvhere

O is the origin.

b) The points li' and h{ in a complex plane represent the complex

numbers a and p respectivei]'" The triangle OKL is isosceles

) r r
and IA'KI.= 

;. 
Ths triangle OLN{ isequilateral.

Show that 3s" * 8' = A
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QUES'IION 7

t0

Use a SEPARA'|E lVriting Booklet

r) Prove by i.nduction that, {ctr n>-1

90"
oos -_-.
- 2 n

Prove that:

tan-'(n + 1)- tan-'(zr) =

Flence, surn the series

co t - r  3  +  co t - r  7  +  co t - r  13  - r - . . . +co t - i ( i +n  +  " ' )

Using a grzrph, frnd the vahres of x for rvhich f (x) > (./(x))'

r v h e r e  - f  ( x ) = * + s i n x  a n d  O < x < 2 t r

Marks

lr\

c o t - t ( 1  + n + n ' )

ii)

c)

n-terms
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QUESTICIh{ 8 Use a SIIPAIL{T'E, Writing Booldet

") The tangen t zt P(cp,9; to the hyperbo lz xy - c? meets the
p

l ines y = *x at A and B respectively. The normal at p meets
the axes zt C and D .If M represents the area of LOAB and
N represents the area of LOCD show that Mz N is a constant.

1-  lx l
b) t) f)etermine rvhether "f (*) = -1 ,-! is even, odd or neither.

ljrl

JLrstify your answer.

ii) Sketch y = "f (x)

iit }Ience, or r-rthenr,-ise, solve /'(r) > I

i") Sketch y=s'r(x)

hlarks

I
T

I
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