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f(x)=lx2+iz—2x—1, x>0
3 X

(a) Show that the equation f(x) = 0 has a root « in the interval [6,7]
(2)

(b) Taking 6 as a first approximation to a, apply the Newton-Raphson process once to
f(x) to obtain a second approximation to a. Give your answer to 2 decimal places.
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Question 1 continued
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2.
2 -1 3 6
A= , P=
4 3 11 -8
(a) Find A™!
(2)
The transformation represented by the matrix B followed by the transformation represented
by the matrix A is equivalent to the transformation represented by the matrix P.
(b) Find B, giving your answer in its simplest form.
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Question 2 continued
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3. The rectangular hyperbola A has parametric equations

~ |

x=4 y= t#0

1
The points P and Q on this hyperbola have parameters ¢ = 7 and 7 = 2 respectively.
The line / passes through the origin O and is perpendicular to the line PQ.

(a) Find an equation for /.
(b) Find a cartesian equation for H.

(c) Find the exact coordinates of the two points where / intersects H.
Give your answers in their simplest form.
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4. (i) The complex number w is given by

where p is a real constant.

(a) Express w in the form a + bi, where a and b are real constants.
Give your answer in its simplest form in terms of p.

Given that arg w = %

(b) find the value of p.

(i) The complex number z is given by
z=(1-41)(4 + 31)
where 4 is a real constant.

Given that
|z| = 45

find the possible values of /.
Give your answers as exact values in their simplest form.
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Question 4 continued

SAREA

K*vé

00

SR
D

SRR

SO
e
e
e

o
K%

S
5
=

S
e
o

0}.’
0::’
%2

R
S0

Eoy%
<
5%
’é
23!

,..g&

L
O
<
o

%
3%
by
i

e
g
-
L

5%

R
EdeteSetede!
gt |
LA
DX X
jeasss

ainss'

C

O
SIS

s
SIS,

9

R C A0 O Turn over
P 4 8 9 4 5 A0 9 3 2



Question 4 continued
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Question 4 continued
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5 ()
2 -5 4
A = p , B =
3 p 6 -5
where p is a constant.
(a) Find, in terms of p, the matrix AB
2
Given that
AB +2A =kl
where £ is a constant and I is the 2 X 2 identity matrix,
(b) find the value of p and the value of £.
C))
(i)
a -9 )
M = (1 2), where a is a real constant
Triangle 7 has an area of 15 square units.
Triangle 7 is transformed to the triangle 7" by the transformation represented by the
matrix M.
Given that the area of triangle 7" is 270 square units, find the possible values
of a.
(6))
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Question 5 continued
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Question 5 continued
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6. Given that 4 and 2i — 3 are roots of the equation
X +ax* +bx—-52=0
where a and b are real constants,
(a) write down the third root of the equation,
1)
(b) find the value of a and the value of b.
)
16

P 4 8 9 4 5 A0 1 6 3 2

vawvsmMLNITUMIONOD

RO y
XA Y-S K
RO

s
$hass

2

G

53
55

o

&

b

ocosssesss
Sietelutetatety)
sletetetel

<
55t
e,
3
SRS




SAREA

pissers
RS

<5
<5

ptatetetvtetetes
SEREEES

<o
5
5
el

L
O
<
o
s

oo

<
25
bols

e
g
-
L

5%

R
EdeteSetede!
gt |
LA
DX X
jeasss

S DON
bt

O
SIS

s
SIS,

Question 6 continued

Leave
blank

P 4 8 9 4 5 A0 1 7 3 2

17

Turn over



Question 6 continued
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Question 6 continued
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7. The parabola C has equation y? = 4ax, where a is a constant and a > 0
The point Q(aq?, 2aq), ¢ > 0, lies on the parabola C.
(a) Show that an equation of the tangent to C at Q is
qy =x+aq’
(C))
. . : 1
The tangent to C at the point O meets the x-axis at the point X (——a, 0) and meets the
directrix of C at the point D. 4
(b) Find, in terms of a, the coordinates of D.
C))
Given that the point F' is the focus of the parabola C,
(c) find the area, in terms of a, of the triangle FXD, giving your answer in its simplest
form.
(2)
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Question 7 continued
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Question 7 continued
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8. (a) Use the standard results for Zr and 21’2 to show that
r=1 r=1
Y Gr? +8r+3) = %n(Zn +35)(n+3)
r=1
for all positive integers n.
)
Given that
12
Y (37 +8r+3+k(27"))=3520
r=1
(b) find the exact value of the constant k.
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Question 8 continued
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Question 8 continued
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9. (i) A sequence of numbers is defined by
u, =6, u, =27
w2 6un+1 —u nz1
Prove by induction that, for neZ*
u =3"(n+1)
(6)
(i) Prove by induction that, for neZ*
f(n) = 3°"=2 + 237*1 ig divisible by 19
(6)
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Question 9 continued
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Question 9 continued

(Total 12 marks)
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