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where a is a constant, a # —%

(a) Determine M in terms of a.

Given that M' = 2M + 81 where | isthe 2 x 2 identity matrix,

(b) determine the value of a.

(3)

(3)

.
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Question 1 continued
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4 )
5 P 0 1
' -1 0
The matrix P represents the transformation P.
(@) Describe P fully as a single geometrical transformation.
)
(50
Q= s
The matrix Q represents the transformation Q.
(b) Describe Q fully as a single geometrical transformation.
)
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 A.
(d) Determine the coordinates of A.
(1)
The transformation P followed by the transformation Q maps the point B to the point A.
(e) Determine the coordinates of B.
@)
. J
VD0 O R O O .
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Question 2 continued
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

0] 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.

(i) g(x) = 3*™ —3cos x
where x is in radians.

(@) Show that the equation g (x) = 0 has a root, 3, in the interval [4, 5]

(b) Use linear interpolation once on the interval [4, 5] to determine an
approximation for f.
Give your answer to 4 significant figures.

(3)

(2)

(2)
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Question 3 continued
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(Total for Question 3 is 7 marks)
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r’

4. The rectangular hyperbola C has equation xy = 81
The point P 9t,% ,t#0, lies on C.
(@) Use calculus to show that the normal to C at P has equation

ty=t’x+9(1-t")

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

(b) Determine the exact coordinates of A in terms of t.

] 1
Given that t= 3

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

(4)

2)

(2)
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Question 4 continued
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( )
5. The complex number z_ is given by
r .. In
z, = r| COS— + isin—
6 6
where r is a positive constant.
The complex number z, has modulus 5
Given that |z,z,| =15
(@) state the value of r.
(1)
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.
(@)
. v,
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Question 5 continued
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6. f(x)=3x +kx—5
where k is a constant.
The equation f(x) = 0 has roots « and £.

(a) State the value of ap.

Giventhat a + S = 9ap
(b) determine the value of k.
(c) By first expanding (a + ) prove that
@+ 7= (a+ ) = 3ap(o+ )

Without solving the equation f(x) =0

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

(o + ) and (a+ f°)

1)

(2)

(2)

(6)
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Question 6 continued
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4 )
7. f(z) = Pz' - 362° + Qz* + 192z + 68
where P and Q are real constants.
Given that 3 + 5i is a root of the equation f(z) =0
(@) write down another root of the equation f(z) =0
(1)
(b) Hence determine a quadratic factor, with real coefficients, of f(z)
(@)
(c) Determine the value of P and the value of Q.
()
Without using a calculator,
(d) determine the other roots of the equation f(z) =0 giving your answers in
simplest form.
()
. v,

L]

PMT!

CRKLR

9%,
:::“ %
poSerer s

;
KIS

<

% 1988
SRS
/]

.
%5

Poss
% &
SERE

%%
o
M
oS

0955

$%e%



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

o
R R XSS
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

RS EIRE
CXELRS

A SRRRHALS

K
QS
~

=)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S
SRR
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
S ONRI N
SRS IRS
SRERRRKK io%s

0%
X XA]
KRR
RN
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 7 continued
\, J
27
aee T D 0O 0 O
P76 409 A2 7 3 6 Turn over

PMT



7

Question 7 continued
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Question 7 continued

(Total for Question 7 is 10 marks)
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r

8.

(@) Using the standard summation formulae show that

" (21/2 - 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

n (n + 1)(9n — 7)
4

r(3r - 2)2 =

r=1

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.)

(5)
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(3)
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Question 8 continued
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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 QR 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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