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Calcu$mtor$ rnrlst mErt h;*w* the faclffitp'f,*n syrnirubc$ie m$gehn;lr sffiani*ruHatiosn,
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centre nunrber and candieiar* nurnkier'.
I A.nswer all questions and ensure that yoq.jr firlsvr,/r.:rs i3 Part$ cf q,-.t*stiol'ls
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€D Answer the qu*stions in th* spac*s prc.:vicle':l

-- there may he {ri$r€ sDGie 1*r..r.'? }(,lJ 1l€*r{i.
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Iurn over ls
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'lt" [n tt*{s rXale;stiom yraw must sholv ail stagcs of, your workimg.

Sohrtions l"elyfi6*. endiref_v *n ca[culafor technology arc not aceeptable.

\ - r_r>Q

- )r"l
-"' I

Figure I shcilvs a sketr:l'l s('the graph with eciuation 'r::,-z* 2t)

Solve

j3 -2;i==7 *x

L - -z-( r- 2.*i = (-1 +r<-)
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2. (a) Sketch the cun'e rn,'ifh erl"ratiE:n

v:4

stating any points of intersectiore rvith ttrre coordinate axes.

(b) Sotrve

(2)

C =, lao

givirrg your answc; tc 2 decinial piaces.
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3. A sequence of terms is defined by

_, 1- -')

a.:8-a

(a) (i) Show that 1fiis ssrquence is periodic.

(ii) State the ordea" of this periodic sequence.

(b) Find the value of 
i+
ho,,

*l(rJ o.\ -- a
€.-- = g -
Qs = a-
4.c,. = a "

G,
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"i

Given that

v:2x'

use differentiation from fir"st principles to show that
&r'";,a1..

' ,!ri,,

.. i*i;..\.tii.,
'l*$ , .

'.-.ll. 
' 

':j**'i
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'.:-ll '

.,):._

\ /./.\.'
rt:,,/''\.',, 

,

. 
lii

' "lt'. t
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dy. :4x
dx
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\5. Tlre lable belorry shorvs coirresponding values of x and.y for y: lag.Zx

The values of"i, are given to ? riecimatr places as appropriate,
11 = t.<

;"i^- .r i +.:) i 6 i /.J ; e
!* j . .-""----""-""""""""*--t""""-,"*"***,-- :-*"**"-""1
i-'l-]"".-"1..9.1."-"-"i-..?

(a) Using the trapeziilm n;lt': ,n'itlr all t?ne vaiues of.y in the table, fincl an estitnate for
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Qlnesfin*rn 5 c$ntinued

= (t8-, -(6) :-t.a. z1{

= zs'2*-ls
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x2ro

-.irlr
..*ll
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6.

Figure

Fig:urc 2 shrrvi s a sidetcir r:f part of'the ourve with eq

tl") -.,,fr"r)-Stt',{,, 
)

2

uation
"r, 

: 1'(x) rvhere

+9 r)0

and r is tneasurred iil riltiians,

The point P, $br.i:r,n in F'igu-l'* ?1, is ;l ioc:il t'raxii.l:,un point nn tl'le c$f,rr,).

Using eralculus anel lli'r sk*t'{ih in lrigurc i,,

(a) finel the"*; ccrrrrciiri;itfl ol"r'" giving y(tii-li axlriw"er ro 3 signi{icant iigures"

Tiie curve crLlss,fls tltc r-ilris;:t r: fi" 3s siro\rul in Fi.gure 2.

Giventhat. 1o -r ilecimal plire*s. f{"i.)=. 4.274 ar:d f{5) ==*\.2!2

{b) explain vuhy c rnr:st" tic ilr tire inlenial 14, ijl

{c) Taking rn - 5 as ir, first appr+xim:itirin tc a. alrnrny the Nev,rtore-Raphson method once

to t(x) tr:r obtain ii $r:cond ap;xerximatiq:n Lo a.

Show your inetht'rd iiinel giv* ,i'{ii-ir ansrli,'cr t.o 3 slgnifieanX. figules.

: I -sr',,^r (f-'l

{.,$)

t1)

(2)

a^\) I rr.l
f ' a;l -= ?;:a;; (t;. I - j

<os (t'.)
(=.) = OqbP

+
Att-)

ri IJ

rrffifiilffigiiln ffiil$tfrit$ililt f;flilfi NiH$tirfiirililff ilnffi ilnililffi!ilfiil t[$iP606024.01248
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Questicn 6 continued 1r cos C Lr. I -a_

".,. 
(;*)
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. Ccr- S (?):a -az2-

b=...
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\
^->

..........................:-..........:........ =- 
CC

s,C--
-i.&<-q.'....
D< = 1t.(3 Ci"+)

tl^*r. i s q- =-!^q^\< -F Stq-.-
5e.tw..-^ F C *] o"7 Sf sl t[,retR-

q
fs- ** S= !.+tri" t4tJeen 3q -- Lr

q^d 5iL : S
. .+.,.j:p|aL

3c,^ r*i "- F-rn -
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':cG: \

f- <= ^rF'(-. 1

+-- F(;)
F' ( = )

, : +. eo +e z- =- +. P-<i (i"f )
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7, {a) Flnd l.he frrst fcur iernrs, in fisceircling p{)ln/*r'$ af;, of ;he binomiai expansion of

i4-"4,

writing each temr iri sinrpiest forrr"r"

{4)
I

A stucJerrt uses this ertrlansiou w'ith ..t : i to firci an approximation for ^JT

Ljsing ttre anslvei'to part ia) and r,vittrront doing ilnlr caXculatlr:ns,

(b) state whether this appiox.i.ir.iarj.on rvill lni: an *ver*r;tjinato cr a:l unilerestinrate of .,,6
giving a brief reason fbr \ oul" al1sr\,er" \\(tli

) ,\.- Ir,

"\
)

c-tter fir-- F-t-$ ...<3v^e- -- -r.*. :Eta.{+-

e^ pqa.Srb* ef-<, n<3=,..R*

16

N

N

s
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o\

mf your \'{ror$di:rg.

are mot accepfa,hle.

r/i/ frl

tee $.r

$lntsf shcl

aiq:{uHaf$r

{nn th}s q

So&utr*ns

8.

I

F lgure 3

Figure 3 sho",r,,s a skcir:}, of'part c'rf * curve rvith r:qriafirn

r, -:){ '-{l
-, 

.. ...-*_1;;.*__-_: 
"r ) o

'fhc region ;R, s,*rowr sli;iclcci ur F;ppi'r: 3, is troun'Je d by ttre curve and fhe.r-a>lis.

Fill<l tire €xiroirlrear.rf,h,writ'urglio!:ralisrvrllirr tnocli'r.rn; ,rrii +&" where aandltare
constants to be iourrci.

L
5<

+t
cI€

{6}

as -* Z* gad

- -J-2

2- >< =Jeq

.r- Z

-*=..?t
I

i
ri

N

-I--r?<-l\
\

--i a

J--r e--.LDq_ ts
>;4

/'
I

-./
2-- 3

-- --a:
? ><.
j-L'

4

L
?-ft"-z I __5c-

L la
:- DC.. f
-5

?-+
i_
t€r"

CuCv< 6n<e-bs Cr<- q2\). \ J

;6,:{ * I

'i
. '*lj\

?8
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Question I continued
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Figmre 4 Figure 5

Figure 4 shows a skertch of a Ferris iarfue*1.

The h*ight abol,e l.he gi'ound..F/nr, cf'a passeilger nl: {he }r'erris inhecl, i serconds afier
the wheel sta.rts ti"inrjilg, is nror"iellccl b:r th,e erluation

li,= iAsin{i:r -, ,r).1

where l, ,b anqJ 'J ai"fi collstnills.

Frgure 5 sholvli a slcer;.rilr c['ihe traph r:'f ff ag.ri,trs'L l" {.';t" *nr revo]utir-xl cf the o,vheel"

Given tirat

" the il-na;ximuli; iir:i9,1'lt ,;,tr'{he F,ils:ir,'ilSff ab':'vc i-i;e gr*und is l50m

- tlie p&s$r:x1gr.:t rs i m abcvi: i!"1,;: Erourrr"{ ".rrheri ;ile wi.rr,:;ri starttr txnffiing

. il?o whr:*l takr:r; ?7{; sec*nds tr-r cr-rmpleie t,rnr, r*r'+:iutir:n

(a) find a conrplet* eqiialicn jilr the morJeL, giving :he e>;acl vr.lue rif ,4. tlle exact r;alue
of & arrd the '','aiilc trf lr lr:3 significanf iigures.

{b) Explaur wh} afi ,..iji.unticn oi the ttx"rr: t 
.',.^e-151*- S Jn 

:

Il "' '1.4 i vi i n/ - :, )o, * ,:i c{c.ar<-e-t

lvhere d ls a posrl.ivil cll'i:ri;tati{., r,vould bl: a mryr,; ,,;rpr'.;priate nrodei. $ ,S

{1} :'$
/ l1 u 

-^ 
i it.firp.^. A -- t gQ f-l 4*2s- { $,i

c.t t=e l---lsosinoc[ :i'\ :i
$ ' 

'x''

_ L- - : o'

Sin o( = -?o
b = S;.-'(k)=r'+s31lqT

;;**-*. 
.- \

tfHHilHfrtitfifiitimN&itHHii$t$ffififlilffi$tliffiiiftfitifitiffii$iinililffif;itffiitiflffi*= 

I 'x,*Jw)

{4}

P 6 Q it t) 1;l A.] I t:4 I

:':
' ''. ti

.:'4.

.:. :'141i ,
\1'.'.i

. i;ioi
d-j'- .

r,;4r
..,s;
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:.i).

,*i
::i:

:;-,i.,a

:H,.

.t{.{"i

"1.

'.'.',,-
''.,.,.
(i

).

rrf

jof:..

,."",9 ,

' 
Jli
d':l:l

.,,:t'.,

::in..
,_.:;i..

:::.:a

:.fli



{.J,$esdiosi I comfiuli.:eci,,7
/3--- s." (*-. )
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c,\ 1..-gG++ *I cvt.

I.^G'"/

A =-.. t so' rq - k , 01: t:l-Sl (:u+J
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ecl "{ 
..LS q '/ * al tt rfl qqzr,-s tt^=- :

11 c I l.sar S<r (n tfla &,.-.s !

*.o+ ke\ r,ori \ \ rn c> \ ='asen -t==.^ck 
I

br^< 3nst^,-d "

t* f .'^"*

(-r

[: \SLre_
.:.5--

\b\

A I un" "li:<-fn q,tjno4

* r*. t;= r",o
ii.i+re'l\qlF

\;\o
I'^

i

Lt

t*l
te

't\
ti

8t<r

1e
? zer L5

f2os
b

'.rffi!?FrP
t\-eS:luttE

I I'o
*:

5::

&J
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srr..*s.\srli,s\.:ri1{dtN1\

Xfi. T'he funclion f is rjeiiner: bv

/a l
{n) Firrci f- I : it?i

\!l

1b) Show-that

B

. t{"rt_,4_ 2r.l

where I and ,E are constnnts to ire ilrund.

'Ihc functicln g ls d*fined bi'

8x+5
ll^1 | - 

-----zxti
-l

-\ ,> ---.,

{2,:)

{1\

iJ{"{} .= 16 " .r' 0 ri:r { 4.

{c) State ti'lc rari,g,: i,f g-r

{d) Finci nhe range *i tr'g-r

G.)

{1}

(3)

\O = ,,Eo:,,,*-S
Z=.;a

gCL:.o3):
Z;s ;a 'r 3:t =2cc;3 = P;+

3c c.>_: _
cK- =

2>-- > 3 \

F-'(-l _

2l*: 8-

r - a5q-
, ;{-- R

+

3.--J

Aa\><-\) 2,_
AI-

2* L :.8
_\ :

---,--,-+-!c

1\Jril R=es
8-= r \2:

-J

I lffi$iiffifrl iifl f,lrlH lf;llt nilil ffilltr iffifill iHli nillil fi fill fi[il ni&il iilil lfrffl

tn
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ffiIm

l$. Prove, using a.lHe"iit""il. that

is even f'or all ir e it'i

\P 4 =
(z^

\ F ?a = 24 evefl

.)
Pllr- + 3 j

.\J- +

-ud-t

{4}

\
+\ llt

l,^
q,3 .L

Z*; -1,

;l
)\

-3)
qs 2^ cs

f-r
q Fo et=t- -{:h t s 1' s

er-t-\ :=dd n,^*S*ere(
<vq.\ '

I 
i',,1,

28

l{HHliilHlilfr ffiffi lfiiifi ffilillffiHllffi ilH$liitrriH$liglliltr{i$lllHlflHiiHilffiffil NrffiffiPfl9SC?.i{'}?.fi'r+S

*,) C( i.^*,1= i S- )



i2. The firnction i- is iicfirreij bv

+-i."t =
I

l\1 .:- L

whert: ri is ,,t pcirliii r,"at iliri-!$i.,;iiit.

ia) Slrow tirLat

f'{,rl " ( r.l,:'- ii.r 3i'}g{:.)

where g{x) ls ii. j'irrlr;;iir;ri t* ii* lbrrLi,i.

Given tliat trhe i:il;:vi: lvi'i;t eft,ial.iff:i .i': i{."r:j fi?ls i]f l*':est r,':;re i;t"riicrx,:r-,'poiut,

(b) finci the ranplu+ *lt;-,'.:ri'iit-.lc lr*l;ls *,1'A.

13)

{3}

")

3>q
(.f,='q

F'(-\ = Vt-r - Lrr/

q

v:+s-t-lz

vt =- R cs-

\

(+f i Yalr-

q. (sl
(:

( q-5r ;hJ*

*-( tz; - R:c + ln)
jJt-€- +c O(? > t \ai- +;it;aYa

Ltr

vw hga<

)<t\ t'G.
O

G
<.

filffiHiiffitr!ii$$ili$l$l!frgiilifiHIitrlNffitriiig!ififfi|$HiiiiiffifflliffiifrHiifilliHffii
F' tr 0 li,i t,l.,l ;l | /J I

5U

Sniiffi$itr
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