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where a is a non-zero constant and a = 3

(a) Determine A™ giving your answer in terms of a.

Given that A + A™ = | where | is the 2 x 2 identity matrix,

(b) determine the value of a.
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1, 5
2. fx) = 7/x — =%} — = x>0
2 3X
(@) Show that the equation f(x) = 0 has a root, «, in the interval [2.8, 2.9]
(2)
(b) (i) Find f'(x).
(ii) Hence, using x, = 2.8 as a first approximation to «, apply the Newton-Raphson
procedure once to f(x) to calculate a second approximation to «, giving your
answer to 3 decimal places.
(4)

(c) Use linear interpolation once on the interval [2.8, 2.9] to find another approximation
to a. Give your answer to 3 decimal places.
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3. The quadratic equation

2x*=5Bx+7=0

has roots a and S
Without solving the equation,

(@) write down the value of (a + £) and the value of af

1)

(b) determine, giving each answer as a simplified fraction, the value of
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(c) find a quadratic equation that has roots
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giving your answer in the form px® + gx + r = 0 where p, q and r are integers to be
determined.
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fz)=22-z7+az+b
where a and b are integers.
The complex number -1 — 3i is a root of the equation f(z) =0

(@) Write down another complex root of this equation.

(b) Determine the value of a and the value of b.

(c) Show all the roots of the equation f(z) = 0 on a single Argand diagram.

1)

(4)

2)
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Question 4 continued

Leave
blank

14

p 71 1 0 0 A 0 1 4 3 6

EUEE

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



ote%s
RRRKE
ootelotes

KRR
RIARKS

>
5
095!
K
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

%
o
’ng‘

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
X ):0’0‘0’
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

|1

KEY

X XK
RRLRKE:

X

oleteds
T

255

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

S
XXX

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
‘0

300!
N

o %ﬂ%0§3
JRRRE

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

é Leave\
blank
Question 4 continued
Q4
(Total 7 marks)
& S
15
o VDT O O Turm over »
P71 1 00 AUO0T1T 5 3 6 urhove

PMT



5. (a) Use the standard results for 2r3, Zrz and Zr to show that for all positive

- r=1 r=1 r=1
integers n,

i 1

Y r(r-1)(r-3)= En(n +1)(n - 1)(3n - 10)

r=1

®)
(b) Hence show that

2n+1 1

Y r(r-1)(r-3)= En(n +1)(an’*+ bn +¢)

r=n+l

where a, b and c are integers to be determined.
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Question 5 continued
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6. The curve H has equation
Xy =a x>0
where a is a positive constant.
The line with equation y = kx, where k is a positive constant, intersects H at the point P

(@) Use calculus to determine, in terms of a and k, an equation for the tangent to H at P

(4)
The tangent to H at P meets the x-axis at the point A and meets the y-axis at the point B

(b) Determine the coordinates of A and the coordinates of B, giving your answers in terms
of aand k

(2)

(c) Hence show that the area of triangle AOB, where O is the origin, is independent of k

(2)
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7.

In part (i), the elements of each matrix should be expressed in exact numerical form.

(i)

(i)

(@) Write down the 2 x 2 matrix that represents a rotation of 210° anticlockwise
about the origin.
(1)

(b) Write down the 2 x 2 matrix that represents a stretch parallel to the y-axis with
scale factor 5
(1)

The transformation T is a rotation of 210° anticlockwise about the origin followed by
a stretch parallel to the y-axis with scale factor 5

(c) Determine the 2 x 2 matrix that represents T

(2)

k k+3

M= where k is a constant
-5 1-Kk

(a) Find det M, giving your answer in simplest form in terms of k.

(2)

A closed shape R is transformed to a closed shape R’ by the transformation represented
by the matrix M.

Given that the area of R is 2 square units and that the area of R’ is 16k square units,

(b) determine the possible values of k.

(3)
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8. The parabola C has equation y* = 20x
The point P on C has coordinates (5p°, 10p) where p is a non-zero constant.

(@) Use calculus to show that the tangent to C at P has equation

py — X = 5p

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

(b) Write down the coordinates of A.

The point S is the focus of C.

(c) Write down the coordinates of S.

The straight line |, passes through A and S.

The straight line I, passes through O and P, where O is the origin.
Given that I, and I, intersect at the point B,

(d) show that the coordinates of B satisfy the equation

2x% +y? = 10x

®)

1)

1)

()
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(i) A sequence of numbers is defined by

Prove by induction that, for n e Z*

u=3x2"-2x3"

(if) Prove by induction that, for all positive integers n,
f(n) — 33n—2 + 24n—1

is divisible by 11

(%)

(®)
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Question 9 continued
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Question 9 continued

(Total 10 marks)
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Q9

END

TOTAL FOR PAPER: 75 MARKS
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