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p =5
-2 p+3

A=

(a) Determine the values of the constant p for which A is singular.

Given that p =3

(b) determine A

(&)

(©))
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Given that x = —% is a root of the equation
3+ kx*+33x+13=0 keR
determine

(a) the value of £,
(2)

(b) the other 2 roots of the equation in the form a + ib, where a and b are real numbers.

(C))

Leave
blank

P 6 2 91 0 A 0 4 2 8

HIKS
doseseseses
oesees

-8
SR
eS8l v 05

%
%

5N
%

X
Sosesest

SN eatetetetetel
KRR AR

X KISAICKIAKIKICAK
EIPREIDREES

29
2555
QR

<X
gt
Sotadetotesotetetotel

S

6%

R
¢!

X
<5

0006 %%

X %
S

R
00009,
R
QX

2
9%
o0
100
&5

RRELRS



ok
QR

<9
KPS

SR

S
SRS

0 80
(0% - 4 v

e
oS eTate
P %%
S
.:.e o%

SRR
20

CEXAAAN
POoo e tetetets
AR
TN
RKES

<
<
15
<

’0
SRS,
oS e led

$%%%
%
YO
L
¥
23978

0
SIS
RS )
XESIGESRIEL S WK
RS

O
LRI
RRELRKES,
RoSotesetetotetote
RRELRS

<
555
<5
3
258
X

%

<
X
6%
<
<
XA

Question 2 continued

Leave
blank

Q2

(Total 6 marks)

P 6 2 91 0 A 0 5 2 8

5

Turn over »



3. (a) Use the standard results for Zrz and Zr3 to show that for all positive integers n
r=1 r=l1
2 n
> r2@r+3)= E(n + 1) +3n+1)
= @

25
(b) Hence calculate the value of Z r? (2r +3)
r=10 )
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z
_ . _ . _ 1
z,=p+5i, z,=9+8i and z3——Z2

where p is a real constant.

(a) Determine z, in the form x + iy, where x and y are in terms of p
(b) Determine the exact value of the modulus of z,

. . T
Given that the argument of z is 3

(¢) (1) determine the exact value of p

(i) determine the exact value of the modulus of z,

(&)

()

(&)
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3
fx)=x*—12x2 +7 x>0

(a) Show that the equation f(x) = 0 has a root, a, in the interval [2, 3].
(2)

(b) Taking 2.5 as a first approximation to a, apply the Newton-Raphson procedure once
to f(x) to find a second approximation to a, giving your answer to 2 decimal places.

C))

(¢) Show that your answer to (b) gives a correct to 2 decimal places.

2)
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1 -4

The transformation represented by A maps the point R(3p — 13, p — 4), where p is a
constant, onto the point R'(7, -2)

(a) Determine the value of p

3)
The point S has coordinates (0, 7)
Given that O is the origin,

(b) determine the area of triangle ORS
(2)

The transformation represented by A maps the triangle ORS onto the triangle OR'S’

(c) Hence, using your answer to part (b), determine the area of triangle OR'S’

2)
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Question 6 continued
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blank
7. The equation 3x? + px — 5 = 0, where p is a constant, has roots o and p.
(a) Determine the value of
i) ap
. 1 1
i) o+ — + —
(i) 5 p .
3
(b) Obtain an expression, in terms of p, for
i) atp
(i) [ o+ % pl
17
3
Given that
1 1 1
ao+—|+|p+—|=2]la+— [>’+l
a S o
(¢c) determine the value of p.
@
(d) Using the value of p found in part (c), obtain a quadratic equation, with integer
. 1 1
coefficients, that has roots | & + — |and | f + —
a
()
J
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Question 7 continued
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8.

A rectangular hyperbola, H, has Cartesian equation xy = 16
4
The point P| 4¢, 7 t # 0, lies on H.
(a) Use calculus to show that an equation of the normal to H at P is

ty—tx=4—-4¢
(6

The point 4 on H has parameter ¢ = 2
The normal to H at 4 meets H again at the point B.

(b) Determine the exact value of the length of AB.
(6)

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

(c) Determine the exact area of triangle ABC.

A3)
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Question 8 continued
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9. (i) f(n)=7"CGn+1)-1

Prove by induction that, for n € Z*, f(n) is a multiple of 9

(i1) A sequence of numbers is defined by

— _ +
u,., ?aun+1 2un nez

Prove by induction that, for n € Z*

u =22"-1)

()

()

N
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Question 9 continued
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Question 9 continued

(Total 12 marks)
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