
sr+ cz(R) ' lurcr
I hlank

l. Find ihe firsl4 rcms. in .Iscendirg po\Yers ofr. o1'the bilomial erpcnsion of

(,.iI
giving each te n in its sifiplest fonn.

2. A gsonretric scrics has firsl lcrm ./, \lhcrc a + 0. and conrrnon ratio r'
The sum !o in1]nity ofdlis series is 6 times the first tcml oftlll] series'

lar Sho\\ Lha! , =:
6

Given thitl l|. l-ourth ieml ofdris series is 62-5

(b) fin.] ihe \al e ol.r.
(2)

(c) Ilnd thc dillercnce bet\\cen the sun1 to iDfini1-Y and the sunr of th!' lirs( l() lcrnrs'

giring ) our ansBer 10 I signi{icanr figurcs. 
(J)

c) SoE 4 .6a '> -a= l-f
l-f 6a.

o t=r-r @ t=6-6r =>k=S.'-r=a
+

b) (l+ = cr,r3 = o1 (!)ja c2-'5 -'- o\ : lo8.

c)Sso = ros(r-(8)i]) .c+s.Z?--.
.L
6

-'- J.g1ee.c*.e' F - 6'+S'L?' -
Lg,

= L.+j
--

(2)

(1)

(o*"f , cr8 + 8o\ + (ll""bl .(g]q\^sb3

(,*S)', I t t($)+et ({)" + s6(11-,-..)i

: tt l2:.*63C! + t89*3
<-2



4. f(r) = -.1rr + zII: + 9r - 18. where d is a constant.

Giverr that (r 2) is a facrol off(jr).

(a) lind the valuc old.

(b) aaciorise f(x) con4retely.

(c) find dre rcmainder when {.r) is di}nted b} (Zr 1).

(r)

(3)

(2)

b) x -T*z +q
-** 1z
3J: -ttr

(r-z)(+r3 -c)..1i1-'4,\.fI---r,

= - ()c - z) ( z:c -3)62-rt 3)
-2
+ s(!)+1(i)-
rS -\L

-.-2

C(l-). -+(+)
j- J.€.laa,rrr)er

a=B4

Figrrc I

Figurc I shou,s a skeich ofpafi ofthe curve rvjth equalionl =\(lr-l). r20.5

Tho finitc region R, sho*n shaded in Figrrrc l. is bounded b."- the cun'e. thc r_a\is and lhe

lines u'i(h cquations jr = 2 and.y : 10.

Thc tabie belo\' shows coflesponding vahcs of-... and.tr li,r ! = \ (2t l).

a)h.z-
8 l0

tG \,e

(a) Conrplete the 1ablc widr the values ol -r conespotding to r = 4 a]rd -r = 8.
(l)

(b) tlse thc lmpeziLrn rule. rvith all rhc. values of., in the conrpleled table, to find an

approximelc lalue for ihe area of ,t. eilirrg your answcr to 2 decimal places.
(3)

(c) Statc whcther I our apprcxirnate value in part (b) is arr olereslirnatc or an undcrcstinlale

for the area ol_f.
(1)

finor+ I tr)[G*z({ihfir r.l-,s)+{a) . 2S;+6

dU\&J altr.ua,ta-/'brapc-aa. r.rrll lae- Ircb,.J

T
-7- f=O

()

!ll

c) l8 =-tL

cr^frr{L .



A '7 cn B ('

Figure 2

Figure I sho\\s thc slupe .'18( .DE1 which consists oi a right-angled t angle 8'D joi'*'1

ro r sector,ABDFJ ^l il circlc \\rlh radrrrr 7 cnr alrd cenlr.: ,?.

l. B and C lie o a straighi linc rvilh .'lB = 7 cll].

Given that the size ofanglc.'lBD is c\actly l.l radians.

ia) 1ind, in cm. thc lengir of[he arc frE4. 
el

(b) find. in cm. rhe perimeler ofthe shape.{B(:DEJ. giving your answer

1() I decimal place. 
(4)

4.) ot,c.fO --1 re't = t9.?
<_

b) 0 = n-z.r
g'(= JCos(r-2.1) , 3'53
gg a $Srn(s-z'r): 6'09

P = 3t.3
--

Figure 3

F;gurc 3 shows a sketch ol'part of the curve ('\\'ilh equation

1,3
f --r - -Y" \cR8.1

Thc curvc c'has a naxinrur turning Point a1 $e poirrl ."1 and a minimum tuming p{)irt rl
the origirl O.

Tte line l touches the cunc C at d1e point .'1 and cuis the cune 
' 

at thc point B'

Then coordi[are ol'..1 is -4 and th{: -r coordinate olB is :

The tirilc regior R, shorrfl shaded in Figr e l- is bourded b"\' the cure (l and thc linc l'

Use irtegralion to flnd the arca ofthc lirite regiM x-

5L=a U= +(e)+a(e) = +

;- R. L{- -"["tr"* tnr.tdr

' 2.t- t*r*n.,lt" t

I-ol"
.+L L

= l3.S
-

. z+ -( tlkrll



?. (i) Solfo, lor 0 < A 180'. rhe equation

crn 2r'

(+'"ll-tr-'

gi\ing vour ans\4crs lo I decimai fllacc-

(ii) Soh !', for 0 <.r ltr.1ltc equalion

5 sinrr - lcos r 5=0

E!\'r i r , rir xn\$(r\ ro i ds;inrrl pl 'tc:
ii"i,,i,,,. l'....,2 -r," l, ", ;n,riicut t'' n''u'tical rnclh!)ds at c nt)t t1t&Pktbla )

(i) Soh'c

5)=8

giving rour answer !o i significanl figures'

( iil Usc algcbra to und lhe valucs ollr l'or which

lo!rL.l)r-r-]r"g''

i) q=1o938 --l'zq
J'-

(!t

(6)

i) Srnt-o= 4Sratg -l r') 3Srna9 e\

{Srn?9=} =) z-9=S,,r-r(t) = o'33q8'

!9 - O'\3n8,2'tot6 '-.
S = o.2.' /t.+o .r g. 

11" /8?:r"

i) J,(r-(oszr) -2cosr.-S' o
-) SCoszr-+2(os?= :O
r) (o!z( SCosr+2) =O

Co, L=o
L.. E,?tr2,2

-

.. 7.+t(<-
\rz-

.24= lb

.li- = t
:r-= \

-z

Cosx- = -Bsc-
z.=l-9t, 4.jO"Z' 4

2s'

i',) logrcr-+ts) - t"3r('l-r) = 4

t"1r (S)=+
X-+tS = ttf,e-

if.-16.1-arts = O

(fr- - tsx..,3r -t) -- o

-'. rf-r-'tJ
*=LZS

-



Question 9 continucd

o)A

A
{r

or.*.o,\'- L(rXa)Sr460
-- Er'I+

D

Figurc {

Figute 4 sho\s the plan of a Pool.

The sh pc ol'the pool ,lB( rEE, consists ofa rectangle B( 
'Fjoined 

to fln equilaleral

triangle 8F..1 md a senli_circle a',Dlt. as sho$r in Figur:e 4'

Given ihat,rB - r melres. li[ - -r mctles. and ihe area oi the pool is 50 m]'

(a) show ftit
5(i -Y

r. = 1- 
ll 

(z+ 2V3)

(b) Hence sio\ fi:rt 1l]e petimeter. I metres. ol the pool js given by

(c)

P -loo * jtr- s '';'
1l

tise calculus lo iind the minilnunr \alue off' 3i'ing ''''olrr 
answer to

-l si gniticant figures.

lustit-y. lry furlhcr dif]'Erentialion.lhat lhc \allrc off thlrl you have l'ound is a nrinimunr'

l-lg ct{'€o' 3atl

'('

\3 ftr-eo' (E!)' ' !itr-'

3-5
,c5 +,*.rrt +Qr' = sre+

50 - +*' ( Ir- 2f,3)

j. $-- E7- - t:(-cfi-a'I-s)

r1

\) Pc

P.
Qc.

r+tr tg+ |rr +g

tg +Qtfn)x-(3)

(3i

(s)

ld) - ?1ctr rzG) + (z+FL
t-$

d(t+er -$-2f,3)g" t$*

(d) ?, V*t(r+t-zG) 
tE



P' tdrz-' t (rr:r.z'p)*

f ' = -loof z + (rf+t-a^la)

? 
t' o :adt)tt

a.r M.rr C':o n 9' ($J8'#)

=) f ' -- +cllf 
- ;- 7-.='l'LL

rf+Y-1"3

j. fq.aP ' (0O

'l'tz--.

pru..0 = a+'A

A) ^^ a? ?'?a ?" " % >O

\-/ i' 0 't ':gl*

- f+")l,"-)



10. The circle (', with centrc l, passes through ihe point I $ith coordinates (-9, 8)
and the point 0 \,i.h coordinates (l5. -101.

Given that P0 is a diarneter olthe circlc a.

(a) find rhc coordiDatcs of.,1.

(b) firrd an cquation for a.

A poirl R also lies on the circle a.
Given that the length of the chord P,4 is l0 uti1s.

(c) find the length oilhe shoriest distance frorn,l to thc chord PR.
(iive your answer as a surd in its simplest fornr.

1d) Ir;nd ihe sizc ofthc anglc.]n?. gil,ir1g )orr ans\ver to thc nearest ().1 ()1'a dcgree.

(2)

(3)

^) c,e.r.t c- A ( 3r-l)
(gr')

b) (z-s)trt5+t)- =2.23

(tsr-ro) 
(')

falS
Gt

r5 roG

fi e

9:*l.t
-:

P (-te)

zxlsxlqft


