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f(x):?a\/;—l—S x>0
X

The equation f(x)=0 has a root « in the interval [3, 3.8]

(a) Starting with the end points of this interval, use interval bisection to determine « to
one decimal place.

(b) (i) Determine f'(x)

(i) Using your answer to part (a) as a first approximation to «, apply the
Newton-Raphson process once to calculate a further approximation for a,
giving your answer to 4 decimal places.
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2. f(z)=z4+/lz3+14zz+9ﬂ,z+45 AeR

(a) Show that f(3i)=0
(2)

(b) Hence determine the exact range of values of A for which the equation f (z) =0 has

no real solutions.
)
. J
TR D Y R0 .
P 7 8 9 06 7 A 0 4 2 8

460

Dososeseseses

RIS
-
SRRRSS

600K
3&%&'
SR

3&?&%
SKKK
AQQ#’*
&

293
SRS
e

5
6% %
53

S
S
e



S
QS
SIS
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
)
%
6%

QL

O
0%

%%
ote%e%

i s
S 02
B0y o wiets

<
0.0‘::0’0

S5
SIBRLS

SRS

SRR

0 00000, .0 00009999,
SRRRXXIIRERLLLRRIKK,
NOT-W

A\

080 v ertd

X KKK

S

OO
RIS
<N
o
%

< X
®
e
X
o%!

RS
002008 s
K
)
RS
RIS

255
4g¢
5

8

R oot
TS
ts 1 € 0
S

7

Question 2 continued

(Total for Question 2 is 7 marks)

EEOEC

| |II||II| ||| |III| |I||I |I||| ""l |III|| |I|| II|I| ||||| ||II| |I|| |II| Turn oves >
P78 9 0 7 A @5 2 8 rhover



r

3. Given that A and B are non-singular matrices and BAB =1, where I is the identity matrix,

(a) show that A=B™'B™
@

Given also that B = where k is a non-zero constant,

C))

(b) determine A in terms of k
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8x

4. The parabola C has equation y*
The line /
* passes through the focus of C
* has gradient 3
15
* meets C at the point G where y >0

« meets C at the point H where y <0

(a) Determine the coordinates of G and the coordinates of H

The midpoint of the line segment GH is M

(b) Determine the shortest distance from M to the directrix of C

()

(2)
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5= 51
Sl- 5i-

(a) Describe fully the single geometric transformation represented by the matrix A

(2)
The matrix B represents an enlargement with centre (0,0) and scale factor 2\/5
(b) Write down matrix B
ey
Given that
* I is the identity matrix
» the transformation represented by (A + I) followed by the transformation
represented by B is represented by the matrix C
* the triangle T is transformed by C to the triangle 7’
* T'has an area of 12(1+\/§)
(c) determine, in simplest form, the exact area of T’
“)
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Question 5 continued
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f(x)=x2+qx+r q,r€Z
The equation f(x)=0 has roots a and S
(a) Write down, in terms of g or r
(i) a+p
(i) op

1 1 1
Given that —ta=s and a’+pB°=5

a p
(b) without finding « or S, show that
rP+br+c=0

where b and c are integers to be determined.

(¢) Hence determine the two possible functions f(x)
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_3+(kJ§)i

7. z= m kel
(a) Express z in the form a+bi where a and b are real functions of k.
3)
Given that argz = %
(b) determine the exact value of |z|
5)
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r

8. (a) Use the standard results for summations to show that

n

> (2r-1)’ =§(An2 +B)

r=1
where 4 and B are integers to be determined.

)
(b) Use the answer to part (a) to determine the value of
2574277 +29° +...+95°

You must make your method clear.
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( )
9. The rectangular hyperbola H has equation xy = c* where ¢ >0 ' ‘
The point P lies on H and has coordinates (ct, Ej where >0 ' 8
t B 208
The line /, is the tangent to H at P . g
o]
(a) Use calculus to show that an equation for /; is g
x+1t’y =2ct ‘M
3) S
o
The line /, is the normal to / at P S
>
(b) Determine an equation for /, SRS
6)) 55 0%
Given that :
e I, crosses the x-axis at the point X and crosses the y-axis at the point ¥ S
e [, crosses the y-axis at the point Z 55
(c) show that the area of the triangle XYZ is given by
o> (1 +t4) \
S
When ¢ =3 =
 the area of the triangle XYZ is 410 :
 the line from P through the origin meets /H again at the point Q 3 /
(d) Determine the exact length of PQ, giving your answer as a simplified surd. /
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(Total for Question 9 is 11 marks)
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Prove by induction that, for ne Z"

10. A sequence of numbers u,, u,, us,... is defined by

u1=8 u2=10

Upiy = Uy +2u, nel”

u, =3x2"=2x(-1)"
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Question 10 continued

(Total for Question 10 is 6 marks)

TOTAL FOR PAPER IS 75 MARKS
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