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1. Use the standard results for Zr and for Zr3 to show that, for all positive integers n,

ir(r2 -3) = %(n +a)(n + b)(n +c)

where a, b and c are integers to be found.
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Question 1 continued
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2. Aparabola P has cartesian equation y? = 28x. The point S is the focus of the parabola P.

(a) Write down the coordinates of the point S.

(1)

Points A and B lie on the parabola P. The line AB is parallel to the directrix of P and cuts
the x-axis at the midpoint of OS, where O is the origin.

(b) Find the exact area of triangle ABS.
(4)
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Question 2 continued
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3.
3
f(x) =x2+ ;—1, x<0
The only real root, a, of the equation f(x) = 0 lies in the interval [-2, —1].
(a) Taking —1.5 as a first approximation to «, apply the Newton-Raphson procedure once
to f(x) to find a second approximation to «, giving your answer to 2 decimal places.
()
(b) Show that your answer to part (a) gives a correct to 2 decimal places.
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Question 3 continued

3
&
L

o
-
.

o

T

4

s
&

Boteretetes

Doele 03]
dodeoa%es
foletd!
SIDES
PRO% 1§ B0

O
SRS
> % 1

3 o%
et

0%

o
<
?’z:,

<
K
K
oo

<

0055
RR,

%
ool

>
%& b

o

K2R
..0
<)
e

<SRRI RICK

SR

K5
K5

SRS
RERRS

X

00,
XA
%%
K

EORKY
CRIRHIK

SRR

%
%0500 % %%

o%

%
R

<
X
s

%
%%
e

%ot

Seetetotele!
SRR
258

5
aseleteleleteted

,A
4
Y

XX

.0
Soedetotetedet

6% %%
%5%6%

%
o205
o totetetotelotetototototeteted

$4%!
oot teteteds

>

95
kS
‘:”

%
RS

X
o

dele%e!
S
RKKS

1000620200 %6% %%

o208
A

A
%%
X5

taSoteote’
ARE
CATYE
S5

S8
&
P

S
X5
<

QIR
2%

9
. Nl
ok
1555%

%
X

Q0
5
A%

4

poogs is

<
ozoge
N

X
255
XN
<Kl
%%
XK

%
SERRIRLIZS
it

00,0000 0.0
ol
4’::’:‘ e
9]
34
X

0%

<

%
25859,

9%
<t

S ey
907000

9 0.0
e

CGRIRRGIRD
55 S

<>
R
QY
oo
dosoaty:
000500 %% % %%

X KRR KR IKKKL
$0%

Q3

25K

Sotetotetetotetetets!

%S
%
55

SRR
%%

<

(Total 7 marks)

GRS

SRR ERKLEARA]
R

X X IR
R ERELKLRL 0N

XX

K

G

%%

0
.;
<
5
%
55
-
4

.:
<5
:’

%%

7



o) 5558
) blank .
4. Given that s

k 3
A= , where Kk is a constant
-1 k+2

(@) show that det(A) > 0 for all real values of k,

(3)

(b) find A" in terms of k.
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Question 4 continued
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2 3+ 4i
22+ 7%= ——
7+1
Find z, giving your answer in the form a + bi, where a and b are real constants. You must
show all your working.
()
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Question 5 continued
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6. The rectangular hyperbola H has equation xy = 25
(a) Verify that, for t = 0O, the point P| 5¢, > is a general point on H.
! (1)
The point A on H has parameter t = %
(b) Show that the normal to H at the point A has equation
8y—-2x-75=0
()
This normal at A meets H again at the point B.
(c) Find the coordinates of B.
(4)
J
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Question 6 continued
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Question 6 continued
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S 12
13 13
125
13 13
(a) Describe fully the single geometrical transformation U represented by the matrix P.

(3)

The transformation V, represented by the 2x2 matrix Q, is a reflection in the line with
equationy = x

(b) Write down the matrix Q.
(1)

Given that the transformation V followed by the transformation U is the transformation T,
which is represented by the matrix R,

(c) find the matrix R.
)

(d) Show that there is a value of k for which the transformation T maps each point on the
straight line y = kx onto itself, and state the value of k.
(4)
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8.
fz) = ' +62° +762* +az+b
where a and b are real constants.
Given that —3 + 8i is a complex root of the equation f(z) = 0
(@) write down another complex root of this equation.
1)
(b) Hence, or otherwise, find the other roots of the equation f(z) = 0
(6)
(c) Show on a single Argand diagram all four roots of the equation f(z) = 0
)
. J
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9. The quadratic equation
2X2+4x —-3=0
has roots o and f.
Without solving the quadratic equation,
(@) find the exact value of
(i) o+ p?
(i) o®+p°
()
(b) Find a quadratic equation which has roots (a*> + ) and (8> + a), giving your
answer in the form ax? + bx + ¢ = 0, where a, b and c are integers.
(4)
J
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Question 9 continued
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Question 9 continued
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Question 9 continued
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10. (i) Asequence of positive numbers is defined by
u,=5
u,,=3u+2, n>1
Prove by induction that, for n € Z*,
u=2x(3)"-1
()
(if) Prove by induction that, for n € Z*,
VA, G2
3 3"
r=1
(6)
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Question 10 continued
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total 11 marks)
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