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l .  f@)=3 'a3 t -7

(a) Show that the equation f(-r) = 6 1lu' a root d between x =I and x =2'
(2)

(b) Starting with the interval [1,2], use interval bisection twice to find an interval of

width 0.25 which contains a. 
(3)



2.
- -  - ' ,  J. l

The solutions to the quadratic equation

z ' )  - l0z  +28 =  0

ate z, and zr.

(c) Find z, and, 2., giving your answers in the form p + i ! q' where p and q are integers'

(d) Show, on an Argand diagram, the points representing your complex numbers z" zt

and zr. 
e)

a)_ \zrl= llz+lrL = rl Zt+\a '{5

(a) Find the modulus of z'.

(b) Find, in radians, the argument of z',

(1)

giving your answer to 2 decimal places
(2)

--k;"(-|) ' -O''as36,--bt bu"E--"bO. B. ) 0
rE*-? +TT ar5Ca) = 2'68"

)
=> Z=l,rriG,_

:. Zz -- 5-r ,Cs Z3 " 5:iG

zr(-1t)



3. (a) Given that

A=f t J' l
[ {2  

- t  
)

(i) find A'?,

(ii) describe fully the geometrical transformation represented by A2 '

O) Given that
(  0  -1 )

"=[.-' o ,l

describe ful1y the geometrical transformation represented by B'

(c) Given that
/k+ l  12  \

.c=l r  o I
\ "  

' )

where t is a constant, find the value offt for which the matrix C is singular'

(4)

(2)

(3)

.t 3 CcntrQ-
ryrSrn

=-X-



4 '  f ( : r ) - ;6 '?+ ] - : t -1  '  x+o
2x

(a) Use differentiation to find f'(.;r).
(2)

Therootaof the equation f("r)=6 1;.,  in the interval [0.2, O.e].

(b) Taking 0.8 as a first approximation to a, apply the Newton-Raphson process once to
f(:r) to obtain a second approximation to a. Give your answer to 3 decimal places.

(4)

trtr; .:-:---*r-.-s

T-,;O'8 T-a= O:8

/2-z O. s61 crap)



I  - A  , ' \
A=l  ;  ;  l .  whereaand b  are  cons tan ls '

\  b  -z )

Given that the matrix A maps the point with coordinates (a, 6)

coordinates (2, -8),

(a) find the value ofa and the value of6.

A quadrilateral R has area 30 square units.
It ii transformed into another quadrilateral ,S by the matrix A'

Using your values of a and b,

(b) find the area of quadrilateral S.

onto the point with

-t$+ !s^ = 2 ') a;3
jb -tz ---8ab=\

E-3=5

(4)

(4)

-c t  4

b-L
l(+

fivo-=513,0 =lS0 sq.r^,e -u-..ols-
1-



6. Given that z = x + iy, find the value ofx and the value ofy such that

z+3 i  z .  =  -1+ l3 i

where z. is the complex conjugate ofz.
(7)

,t*U)l3i(r.-.ig) = trgrisx {i'J



, F -  , + ,
/ .  (af  USe tne resul ts lor  Lr and Zr '  to Snow tnat

\ i l
)  (2r - l l '  = -  n(2n +l \ (2n - l )

J

for all positive integers n.

(b) Hence show that
. s l ^ , / ,

\ '  ( 2 " - f  t t  = !n (an '+b \
/ - J  

-  '  1 ' \  
- l

where a and b are integers to be found.

(6)

+1-6n -6+3

2^-\) #

:trltzJ\ tD(t-.)
f zll* I ' - l) - t+n2 -\



The parabola C has equation y' = 48x.

The point P(12f , 24t) is a general point on C.

(a) Find the equation ofthe directrix ofC

(b) Show that the equatlon ofthe tangent to C at P(12f,24t) is

x - t y+12 t2=0
(4)

The tangent to C at the point (3, 12) meets the directrix of C at the point X

(c) Find the coordinates ofX 
(4)

4 '5'cra8?q ;-!La:[- 2 q--\z drrectcu< ̂f*-\z:o

'5$eD =) agfr= +e =) -9g = t

(2)

a.F* =L-\Z* =) ;g--t$t\Ztz- =O tL

Il t{,rzl + 3 -\z+- b . !. 2trrtc.:\z b'+

*Ln a }'3 :-19 * a ,, { $= 2lc+6

gzrr)af,aluedrx A-r:tL i, 3:4-*th=\8 -X



9. Prove bY induction, that fot neZ',

/3  o\ '  (  t "  o)
ra) lo rJ 

= 
[lr:, -rr r J 

'

(b) f  (n)=7'?" I+5 is div is ible bY 12'

^) n:l o'
i

3
6

_- J,,,lneP4or n*\

tA', )llt; [ftI,..t t)=t ru ?t ;'
:. i-.""-a-. a-^r \gV: bslltf{ttl1

b\ tr,) = ?FL 5 = \z = lzrl -" tru+ leq n=\

fi"*D-. Trnro.lsl. +"11is t f-.-;a
a(+ltr.-r ) f

q,-.[ir)_r4r Pt D-t tPsv

6=\ , tfrrc- {of n=LL+\
-  - . ' ^  ^  t  - ' 4  L -^  l . ^J

tkJC99- {oc n=G*


