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Materials required for exanioation
N{athematical Fomulae (Oranse or
creen)
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Figure I

f igure I  shows pan ofrhe curue with equatron
r-axls at the point I where x = a.

To find an approximation to @, the iteratlve tbmula

^ . =  
2  

n t
" ' '  ( r , ) '  

'

is used.

(a) Taking ro = 2.5, find the values of x,, r? 13 mct 14.
Give your answers to 3 decimal places wh'ere apiropriate

@) Shorv that a = 2.359 corect ro 3 decimal places.
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3. Rabbits 'r'ere inrroduced onto en island_ Thc number ofrabbits, p, / vears alier they were
inrroduced is model led b\ rhc equal ion

P : 8 0 e s / .  . € R . . > 0

4)l=-a=?-=BE1 :6U-
-Dit ddD-t_ ebe-t€ i tdb .

,ldcger]ncrz.s)

Items included wirh

l ,  ( a )  U s c t h e i d e n t i n  c o s r f - s j n l 6 =  I  t c p r o v e t h a t  t a n z r = s e c r d _  I

{b) Sohe, for 0 < d < 360.,. the equarion
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Team Lcad€ls use ont'

f --T----r- r

+2r: +2, which intersects the

Candidates may us€ any calculator altowed by th€ reguladoos ofthe Joint
Council fo. euatifications. Calcutators must not har.trhe facilitv for symbotic
algebra manipuhrion. differenriarion and integration, or have ,eri€vabte
nathenaticat formutae stored in them.

Instructions to Candidates

Check that you ha\e the corect question paper
Answer ALL the questions-
Yo! must write J,our ansrer foreach question in the space following the question.
When a calculato. is used, the answer should be givento an appropr:iate degree ofaccuracl..

Information for Candidates

Iul l  marks mav be obtained foransses ro { [L questrons.
The marks,for individual questions and the pms ofquestions are shoun in round backe6: e.g. (2).
There are 8-queslion( in tbis quesrion paper fhe lobl rntrk for this paper i. ?5.
There are 28 pdge\ iD this quesrioi l  paper Any blank pages re indicat id.

Advice to Candidates
reu m6r ensure rnar )oul msqe6 to pms ol queslions tre clearl). labelled
You should sho\y sufficient working to make you meihods clear b the Eraminer
Answers witbout $'orkiog may not gain full credit.
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edexcet FFE
advancint ieaming, changing tives

2 a n l r + 4 s e c d + s e c z g : 2

Srn'$ = J
eosz0 Gosz9-

Turn over



Different iale wtrh resnect tu x

( j i )  A cun'e C has rhe cquarion

4; i ) 6t*D t

i(+r+t)-

3
d.q
&

ql^zn )C= l. fy\L =

J-

.LL * 4  =

a
\?(2)t\

rf +(")-\
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e - 4

. f1 -e

={1_ - -  j
The point P on the curue htr r-coordinate 2. Find an equation of the tangent to C at
P in the fom @ + b) + c = 0, where a, 6 and c are inteeers.

(6)

6 ) -  ( { = J '  v = ( o s 3 r
..v(-*2L __v/ = =$Srn3fC -_
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b)

c)

,\)

f(r) = t*-w nan)€- >.-k-

{= g2t - t =) :(--- tl -U

cc+tl - ez3

16[r*t.-) = 
\

g= )rn[rttr-) 
= t-t(*)

domarn + €-t(-) = c^ ge €(:L) so f -t<c)

3- 
j = 

2(--") 
=; 33-1 --27-- 4

Lx-

6. (a) Use the ident i ty cos(,4 + B) = cos lcos,8 -  s in ls in B, to shorv that

cos2A = |  2sir .1
(2)

The cunes C, and C. have equations

C':  I  = 3sin2' t

C t :  Y = 4 s i ' z t - 2 t t t "

(b) Shou that the r-coordinates of the points where C, and q intersect satisry the
equation

(3)

(c) Express 4cos2r + 3sin2r in the fom -Rcos(zx - a), where R > 0 and 0 < a < 90o,
giving the value ofa to 2 decimal places.

(3)

(d) Hence find, for 0 { r < 180", all the solutiotrs of

4 c o s 2 x + 3 s i n 2 t = Z

giving your aswers to I decimal place.
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x:Yt , rqs.a"

a)
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Rz = 32r-4 '  => R=5
tan*=a  oa=  ! 6 .814 _--_----..-'-

,  4CosLz + 3Srn2r - Scos(Zr.-Sa'e+)

51osLzt--36'r+) = g

a)c -36'81 = Cos-t(t) =

7x -=  to3 -Lq  r33o .4So
q,- -- 5t-6so, t 6S'2jo

-- 
- 

?--

t,t
Gr-tr

z) * <:-L\
{L =le:)"-At * 4

(e:)"-4*-* +4'o

(rt)" -sf t-4 = o

i"* -4)(e1-t) =o

t x  - - \  32c  = \

1= \n\ 1-- \n\

ry-c-'qiJL\
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7. The function f is defined by

, ) , 8r r r '  -  '  ' ( r  
. + j -  r ,  z l p - a ,

Y - l

t a )  S h o $  t h a t  f ( r )  =  -\ )

The function g is defined by

c r  - ?

e i , . )  =  
i r ,  

r € R , r r l n 2

(b) Diffe.entiate g(r)to show that g'(t) = #-' (e' - 2)'

(c) Find the exact values ofr for which g'(x) = I
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8 -  ( a )  W r i t e d o w n  s i n 2 r  i n t e m s o i s i n r a n d  c c s r .

(b) Find, for 0 < x < a all the solutions of the eqilation

eiving your Mswers to 2 decimal places


