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1. (a) Show that the equation 4x — 2sinx — 1 = 0, where x is in radians, has a root « in the ¢ S5

interval [0.2, 0.6]
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(b) Starting with the interval [0.2, 0.6], use interval bisection twice to find an interval of
width 0.1 in which « lies.
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2. Given that x = % + %i is a root of the equation

4¢3 - 19+ px+q =0

(a) write down the other complex root of the equation.

@
Given that x = 4 is also a root of the equation,

(b) find the value of p and the value of ¢.
C))

P 6 6 6 4 0 A 0 4 3 2



1005
R

065
X X
S

%
<5
90035,
%!
ete?

o
>
%’0‘: 3

%
S
A
XXX

o

- ¢

%!
RRRRRK

{:3:;& 5

%%
XXX
:

2%

K

S
VRELS
O
RRRK

S
R
Sol

X

o%
X

)
LJ
%

(S

2OR055
DN
K
0‘@0’ A
X

,&0

S
0.020 %
Joseseqosess

Lo

Leave\
blank
Question 2 continued
Q2
(Total 5 marks)

J

5
AV 0 YO RO Turm over »

P 6 6 6 4 0 A 0 5 3 2



Leave
blank

3. The matrix M is defined by
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(a) Determine the values of & for which M is singular. =
2 2
Given that M is non-singular, e
(b) find M in terms of .
(2)
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4. The equation 2x* + 5x + 7 = 0 has roots a and j
Without solving the equation

(a) determine the exact value of a’ + 5’

(b) form a quadratic equation, with integer coefficients, which has roots

2 2

a
“ and 2
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6. The complex number z is defined by

= — 1+ 31 where 4 is a positive real constant

Given that the modulus of z1s 5

(2)

(b)

(©)

(d)

write down the value of 4

1)
determine the argument of z, giving your answer in radians to one decimal place.
(2)
In part (c) you must show detailed reasoning.
Solutions relying on calculator technology are not acceptable.
Express in the form a + 1b where a and b are real,
L z+3
(1) :
2-4
(i) 2
5

Show on a single Argand diagram the points 4, B, C and D that represent the complex
numbers

z+ 31
z, 2%, 5 and z*

-4 (3)
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7. The matrix A is defined by
4 -5
A=
The transformation represented by A maps triangle 7" onto triangle 7'
Given that the area of triangle 7 is 23 cm?
(a) determine the area of triangle 7"’
(2)
The point P has coordinates (3p + 2,2p — 1) where p is a constant. The transformation
represented by A maps P onto the point P’ with coordinates (17, —18)
(b) Determine the value of p.
2
Given that
0 1
B =
-1 0
(c) describe fully the single geometrical transformation represented by matrix B
(2)
The transformation represented by matrix A followed by the transformation represented
by matrix C is equivalent to the transformation represented by matrix B
(d) Determine C
3
20

P 6 6 6 4 0 A0 2 0 3 2

XXX

030%6%%6%6%%6%:%:%6%:%:%:%:%
DLOS0S0 0202050 2020°05020°0°0 3

5

ION 0d

Y

OISO
CXAKARARKARK KKK,

a

X
AN

X RICIKAIK IR IR K X
000002050 % ¥ %0 %0 % % %620 %% %% %6 %% %%

RILEIRIES

S
K
\l
R R R R IR R R R AR R R R R R R AR R R SRR R R AR R R RR KRR R KRR RIRARRRRKR KK

.4
M 10

f.{sﬁ"’
e

i

N

%

2

"X

X
%
KKK

somos

X

%
et

%
2
02

(10N Od

<R

i

A\
»‘.
X
&1
ot

<
o%

}f \{ggg

M
oo
HY-SIH
%’

>
s

«.y
o KN
A b

*

< * 5 ',
2

% R
Q >

<
X
X

S
>§i



4 N\
Leave
blank
Question 7 continued
pog 4
0':7
::%, %
cQ
O
o
’:’0
. J
21

R 0 A Turm over »
P 6 6 6 4 0 A0 2 1 3 2



J
35S
9%

5

Leave
blank

%

020
s
S

Question 7 continued

55
S
o

d
<
PN

<
o
'\

R
XK

XX
LG
QK

05
{
85

<%

s

%
/3
e

oM
%%

%
o
53
53
R

%
<

553
KRR

o
553

RS
3R
005K

X X

100

X%
SRS
L
QL
QX

888
-

5
%5

553
S

5
R
e

K

a0

I\
R

O
SR
X4 e X
oo T M |

(s
s

o

O
XXX
KRS
1005%9%
S

s

XX

QAR
20K

S35

5%

<X
%

3
S

85

856
525
5
0

o0t

s
!
S

LRLILKL
\g?‘(z)”)’q‘%
SRR

Q
%2
L

22

P 6 6 6 4 0 A 0 2 2 3 2



Leave
blank
Question 7 continued
-
: X
55
%
e
e
g
v 858
Q7
(Total 9 marks)
. J
23

R 0 A Turm over »
P 6 6 6 4 0 A 0 2 3 3 2



Leave\
blank
8. The hyperbola H has Cartesian equation xy = 25
The parabola P has parametric equations x = 10#, y = 20¢
The hyperbola H intersects the parabola P at the point 4
(a) Use algebra to determine the coordinates of 4
3)
The point B with coordinates (10,20) lies on P
(b) Find an equation for the normal to P at B
Give your answer in the form ax + by + ¢ = 0, where a, b and ¢ are integers to be
determined.
C))
(c) Use algebra to determine, in simplest form, the exact coordinates of the points where
this normal intersects the hyperbola H
()
24
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is defined by

(i) A sequence of numbers u, u, u,...

9.

u =1

(2u, = 1)

1
3

un+1

Prove by induction that, for n € Z*

()

(i) f(n)=2""+3""

()
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Prove by induction that, for n € Z", f(n) is a multiple of 7
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