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1. (1) fx)y=x"+4x—6

(a) Show that the equation f(x) =0 has a root a in the interval [1,1.5]
(2)

(b) Taking 1.5 as a first approximation, apply the Newton Raphson process twice to
f(x) to obtain an approximate value of a. Give your answer to 3 decimal places.
Show your working clearly.

“)
(ii) g(x) = 4x> + x — tanx
where x is measured in radians.
The equation g(x) = 0 has a single root f in the interval [1.4,1.5]

Use linear interpolation on the values at the end points of this interval to obtain an
approximation to f. Give your answer to 3 decimal places.
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The complex numbers z , z, and z, are given by

where p is a real number.

. z,z, . ) . .
(a) Find -22 in the form a + bi where a and b are real. Give your answer in its

z
1
simplest form in terms of p.

Given that 25 = 2\/§

4

(b) find the possible values of p.

(®))
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Question 2 continued
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Leave
blank
3. The triangle T has vertices A(2, 1), B(2,3) and C(0,1).
The triangle 7" is the image of 7 under the transformation represented by the matrix
0 1
P=
-1 0
(a) Find the coordinates of the vertices of 7"’
(2)
(b) Describe fully the transformation represented by P
(2)
The 2 x2 matrix Q represents a reflection in the x-axis and the 2 x 2 matrix R represents a
rotation through 90° anticlockwise about the origin.
(c) Write down the matrix Q and the matrix R
(2
(d) Find the matrix RQ
2
(e) Give a full geometrical description of the single transformation represented by the
answer to part (d).
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Question 3 continued
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4.

A rectangular hyperbola A has equation xy = 25
. 5 . .
The point P| 5t, 7 t # 0, is a general point on H.

(a) Show that the equation of the tangent to H at Pis t’y + x = 10t
“)

The distinct points Q and R lie on H. The tangent to H at the point Q and the tangent to
H at the point R meet at the point (15,-5).

(b) Find the coordinates of the points O and R.
C))
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Question 4 continued
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f(x) = (9x* + d)(x* — 8x + (10d + 1))
where d is a positive constant.

(a) Find the four roots of f(x) giving your answers in terms of d.

Given d =4

(b) Express these four roots in the form a + ib, where a, b € R.

(c) Show these four roots on a single Argand diagram.

(&)

2

2)

Leave
blank

18

P 6 6 0 6 0 A0 1 8 3 2

I
R IREIIRELRS
0’0’0‘0’0’0’0‘::0:0:0:0:0
oot otetetotetetetetoted

<
0%
X
R GIRIER IR LERKK

CRLIIKLR
R

Joosetesstete

XY
AN

08 ot 5608

SRLIRS

<
0
A
u
o
QXS

5
9
&

\Veva

25

%
2

/]
e
X

%
<L
[4)

<)
el

A
XA
S
IV <
oot
000

<
I

be e
R

A
KR
0?@@

oFotod

<
<

<
'
2K

b > %

oa
R

<
o
oot tetotetetatetetetotetetotetototetods

0
%
o

5
S
ORELLRKLLELKS

SSESTES
%
000 0 0O 000 OO 0000 0 0.0

pofosesesessses

%%

IR
LKL

R IIA

IR

SRS
3%&’0 Qg@%&
boss
<5

0
203
K
o5
5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

LA

oS
%o
AL
M

oot

Pget ~ oo
%

P
<X

%
S5 o fo¥s
oA
PS80, ¢
%

2L

SXA
S
K,
Do vetetetel
Botetotetese
Josesetetess
Ddetodetes
SRKIES
SRR
ZRRRRS
Dosesetete!
D letodetes
IRKIES
SRR

ZRRRS
8858
SRILS



L

2
SRR

Leave
blank

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

Question 5 continued

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

5
55

R
QR8s
QS
3 R
SFXS
505
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

0% %%

QRO
LK
SeS0geses
KX

SERAES
5

%

X
e O O O 0t

0008

0% 0%

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

0%

<
RIRRRELS
R

¥
)
s

1%
k!
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

6
38
S
ORI
55

%%

00t
B RS
e tetstesetossss
KRR KA KA AR A AAN

00
bolels
YE
ki f
0

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

%%
%
0%
oeted
255

<
%
2K

%%
958
%%
5
ototetoteted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

VD 0 A OO O 0 y
Turn over »
P 6 6 06 0 A0 1 9 3 2 urnove



Question 5 continued
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6. The parabola C has Cartesian equation )* = 8x

The point P(2p’,4p) and the point Q(2¢°,4q), where p,q # 0, p # g, are points on C.

(a) Show that an equation of the normal to C at P is

y+px=2p +4p
(b) Write down an equation of the normal to C at O

The normal to C at P and the normal to C at O meet at the point N

(c) Show that N has coordinates

(2(p* + pg + ¢* + 2),-2pq(p + 9))

The line ON, where O is the origin, is perpendicular to the line PO

(d) Find the value of (p + ¢)* — 3pg
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7. (a) Prove by induction that for n € N

i 2 = %(n+1)(2n+1)

(b) Hence show that

zt(r2 +2)= %(arf +bn+c)

r=1

where a, b and c are integers to be found.

(¢) Using your answers to part (b), find the value of
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Question 7 continued
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8. Prove by induction that 47 +s

1 is divisible by 21 for all positive integers n.

(6)
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Question 8 continued

(Total 6 marks)
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