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1 3 I a
' M=l s
where «a is a constant, a # —%
(a) Determine M in terms of a.
3)
Given that M' =2M + 81 where I'is the 2 x 2 identity matrix,
(b) determine the value of a.
3)
\_ J
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0 1 =
<[ .
The matrix P represents the transformation P. 3\
(a) Describe P fully as a single geometrical transformation. -';\
2) g\
“m
50 =
Q= {0 5] §
.;5';:\
The matrix Q represents the transformation Q. E\
(b) Describe Q fully as a single geometrical transformation.
(2) :
The transformation R is a reflection in the line y = —x
(c) Write down the matrix representing R.
(1)
The transformation R maps the point (4, 3) to the point 4.
(d) Determine the coordinates of A.
1)
The transformation P followed by the transformation Q maps the point B to the point A4.
(e) Determine the coordinates of B.
(2)
)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) f(x)=x"+5-8"
Given that the equation f(x) =0 has a single root, a, in the interval [0, 1]

use interval bisection to determine an interval of width 0.25 that contains a.

3)
(ii) g(x)=3""—3cosx
where x is in radians.
(a) Show that the equation g(x) = 0 has a root, S, in the interval [4, 5]
(2)
(b) Use linear interpolation once on the interval [4, 5] to determine an
approximation for £.
Give your answer to 4 significant figures.
(2)
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Question 3 continued
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(Total for Question 3 is 7 marks)
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4. The rectangular hyperbola C has equation xy = 81
. 9 .
The point P[9t, 7), t#0, lieson C.
(a) Use calculus to show that the normal to C at P has equation

y=x+9(1-1")

The normal to C at P meets the y-axis at the point 4.

(b) Determine the exact coordinates of 4 in terms of ¢.

1
Given that = §

(c) find the exact area of triangle OPA, where O is the origin.

(C))

2

2
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Question 4 continued
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Given further that z, +z, is a real number,

(b) determine the possible complex numbers z, in the form a + bi where a and b

are constants.

)

(c) Show z, and the possible complex numbers z, on a single Argand diagram.
(2)

L J

5. The complex number z, is given by

T .. Tm
z, = r| cos— +isin—
6 6
where 7 is a positive constant.
The complex number z, has modulus 5
Given that |zz,|=15

(a) state the value of r.

NN Y0 O A Se.
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Question 5 continued
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6. fo)=3x"+kx—5
where £ is a constant.
The equation f(x) = 0 has roots o and f.

(a) State the value of af.

Given that a + f = 9af

(b) determine the value of k.

(c) By first expanding (a + )’ prove that

&+ = (a+ ) ~3ap(a+p)

Without solving the equation f(x) =0

(d) find a quadratic equation with integer coefficients that has roots

(" +4) and (o +f7)

0y

2

2

(6)
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Question 6 continued
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7. f(z) = Pz* — 362 + Q2" + 192z + 68
where P and Q are real constants.
Given that 3 + 5i is a root of the equation f(z) =0

(a) write down another root of the equation f(z) =0

ey
(b) Hence determine a quadratic factor, with real coefficients, of f(z)

(2)
(c) Determine the value of P and the value of Q.

3)
Without using a calculator,
(d) determine the other roots of the equation f(z) =0 giving your answers in

simplest form.
(2)
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Question 7 continued
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r

8. (a) Using the standard summation formulae show that

2n

Z(2r2 - 1) = gn(n + 1)(an + b)

r=1

where a and b are integers to be determined.

)
(b) Prove by induction that, for » € N
- (n+1)(9n -7
27(37‘—2)2 = " (n )( " )
4
r=1
(3)
Using the results from parts (a) and (b) and showing all stages of your working,
(c) determine the value of n for which
n 2n
8 r(3r-2) =15y (27 -1)
r=1 r=1
(Solutions relying entirely on calculator technology are not acceptable.)
3)
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Question 8 continued

32

P 7 6 4 6 9 A 0 3 2 3 6

L]

QXHXXK
KRR
CHRXRS
GRRXRS
RRRS
KRRHES
HRKS
poososetees
CHRXRS
GHRXRS
RRRS
XK
QRRRS
KK
RS
CHHXRS
KLRRES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
&’

et
%S

%
%
X ;:‘;
5

0% %%

2% %

SRXSM
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
R8BS
S5,

.Y
0% %
Dose%0%
Joss & Js

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ettty
ooteh Vot e b
oSetetoreds
0RERTRRD

dtetoete%!
LR
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



00 %
s
Sodesodeds

2555
LRLRRLRLRRK

4&?&'
XX
%
OeSotetotetetotetotet

d‘
0%6%%
19%%
qﬁf

5

-

2
S
s
<

(‘

XXX
%2’

~

¢
%
5
25
5

K
290IILLIIIIKL oo

RO IBEKKBLKKBLLKK,
et otetetetetetatototesetetet
‘%spQé%bgﬁk
OSREISISROSIISKOsHsos

QKA
o
k¢

XS

000,00,
S8tetetets
NOT
Dol

00020200,
QKR

XX
LKL

0

x
<

o8

O
35
'0‘1‘
2,
000

$9%6%%
%ﬂﬁg
XX

o
XX
e

o7

KK

£599%
55
9959,
X
XXX

55
KL
K
RRRL

oS
5%
%
09t

o
2K
SRR
oSotetetoteds
RRRRK

2

350
000
o%!

%
%

X
QL

ZRLRK

SRS
S Sototetete!
SRRRERRS
o2e%s S

XX
XX
s

o96%%

QR

7

Question 8 continued

(Total for Question 8 is 13 marks)
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Figure 1
Figure 1 shows a sketch of a parabola C.
The point P lies on C at a distance 5 units from the focus of C.
The points Q and R lie on the directrix of C, where PQ = PR = 10 units.
Determine the exact length of OR giving the answer in simplest form.
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Question 9 continued

(Total for Question 9 is 4 marks)

TOTAL FOR PAPER IS 75 MARKS
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