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1. (i) The matrix A is defined by
3k 4k -1
A =
2 6

(a) Determine the value of & for which A is singular.

where k is a constant.

(2)
Given that A is non-singular,
(b) determine A" in terms of k, giving your answer in simplest form.

(2)

(i1)) The matrix B is defined by
[0 )
0 ¢

where p and ¢ are integers.
State the value of p and the value of ¢ when B represents
(a) an enlargement about the origin with scale factor —2
(b) a reflection in the y—axis.

(2)
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Question 1 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.

fz)= 2" =132 + 59z + p pEL

Given that z =3 is a root of the equation f(z) =0

(a) show that p =—-87
(2)

(b) Use algebra to determine the other roots of f(z) = 0, giving your answers in
simplest form.

V3UY SIHL NI ZLIMM LON

C)
On an Argand diagram
* the root z =13 is represented by the point P
* the other roots of f(z) =0 are represented by the points O and R
* the number z = -9 is represented by the point S

(c) Show on a single Argand diagram the positions of P, O, R and S
0y

(d) Determine the perimeter of the quadrilateral POSR, giving your answer as a
simplified surd.
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f(x)=x3—5\/;—4x+7 x>0
The equation f(x) =0 has a root a in the interval [0.25, 1]

(a) Use linear interpolation once on the interval [0.25, 1] to determine an approximation
to a, giving your answer to 3 decimal places.

3)
The equation f(x) = 0 has another root f in the interval [1.5, 2.5]

(b) Determine f'(x)
(2)

(c) Hence, using x, = 1.75 as a first approximation to j, apply the Newton—Raphson
process once to f(x) to determine a second approximation to £, giving your answer
to 3 decimal places.
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Question 3 continued

(Total for Question 3 is 7 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The complex number z is defined by

z=-3+4

(a) Determine |z2 - 3|

50
(b) Express — in the form kz, where £ is a positive integer.
z

%

(c) Hence find the value of arg[?j

z

Give your answer in radians to 3 significant figures.
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( )
. 2 1 1
5. The equation 5x” —4x + 2 =0 has roots — and —
P q
(a) Without solving the equation,
. 5
(1) show that pg = 5
(i1) determine the value of p + ¢
)
(b) Hence, without finding the values of p and ¢, determine a quadratic equation
with roots
4
P and R
giving your answer in the form ax’ + bx + ¢ = 0 where a, b and ¢ are integers.
6))
. J
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Question 5 continued
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r

6. (a) Prove by induction that for n € Z"

((1) ;j: 12" -1)r

2}1

where 7 1s a constant.

“4)
o[t N[l 2 !
- (0 5) - (0 2]

The transformation represented by matrix M followed by the transformation represented

by matrix N is represented by the matrix B

(b) (i) Determine N in the form (Ccl Zj where a, b, ¢ and d are integers.

(i1)) Determine B

3)

Hexagon S is transformed onto hexagon S’ by matrix B

(c) Given that the area of S” is 720 square units, determine the area of §
(2)

.
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P 7 5 7 4 3 A 0 1 6 2 8




2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
-~~~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototototototoretet s N’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 6 continued

BOEw

P 7 5 7 4 3 A 0 1 7 2 8

17

Turn over »



7

Question 6 continued
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( )
7. In this question use the standard results for summations.
(a) Show that for all positive integers n
i(lzr2 +2r —3) = An’ + Bn’
r=1
where 4 and B are integers to be determined.
“4)
(b) Hence determine the value of n for which
2an3 —i(l2r2 +2r-3)=270
r=1 r=1 @
\_ J
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7

8. Prove by induction that for n € Z"

is divisible by 57

f(l’l) _ 7n—1 + 82n+1

(6)

22
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Question 8 continued

(Total for Question 8 is 6 marks)
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9. The rectangular hyperbola H has equation xy = ¢> where c is a positive constant.
The point P(ct, ;j , where ¢ > 0, lies on H
(a) Use calculus to show that an equation of the normal to A at P is
tx—ty=c(t'-1)
“4)
The parabola C has equation y* = 6x
The normal to H at the point with coordinates (8, 2) meets C at the point Q where y > 0
(b) Determine the exact coordinates of Q
“4)
Given that
 the point R is the focus of C
 the line / is the directrix of C
* the line through O and R meets / at the point S
(c) determine the exact length of OS
)
L
24
VDR OO0 R "o
P 7 5 7 4 3 A 0 2 4 2 8

SRS

o9

XS

X




2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
-~~~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototototototoretet s N’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 9 continued
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS
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