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L. ThepointAd (12, 12) i -
. pomt.A (12, 12) lies on the parabola with equation 12 = 12x. The point § is the focus

of this parabola. The line / passes through A and .

(2) Find an cquation of the line /.
3)

The line / meets the directrix of the parabola at the point 3.

(b) Find the coordinates of B,

3)

() $> 4aq=11
a=3-

.



Sl " x fz)=23-222+ 16z - 32

(@) Show that f(2) = 0

(b) Use algebra to solve f(z) = 0 completely.

(¢) Show, on a single Argand diagram, all three roots of the equation f(z) = 0

(%) ()3 -22) Herr)-32
=o-

(b) @-2) (atPibgze)

a23-123 o=)

—u=-317 =16
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3. (a) Usec the standard results for Zr and 21'3 to show that, for all positive integers n,
ra=| r=|

Z(" +5)? - ;’ (an + b)* 4 (J

where a, b and ¢ are integers (o be found.

(3)
100
(b) Use the answer to part (a) to evaluate 2(2/‘ + 5)2 -
100 .
— =
PREIEY. RO T (2vtL)
r=i

= Yy 4 Tov+ TS

12 [(z[/oo>+ﬁ)"+ 26] :

U2 v 4L202v 4257
=456 00 -
= Ux) nln+)(2nH) £20p(nt1)
¢ - (4 §C906 426 =

250, 16 $4925

—

= Zn(nt) (2nH) Jlon(nt)
K

125n -
" [Z(vm) (2nH) +30 (nt7)
3
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[(M‘?) +zej
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. 2
fx)=2x- — +16, x=0
b o
The equation f{(x) = 0 has a single root a between x = =2 and x = —1

(a) Starting with the interval [-2, —1], use interval bisection twice to find an interval of
width 0.25 that contains a.

3
The equation f{x) = 0 also has a single root # in the interval [0.6, 0.7].

(b) Taking 0.65 as a first approximation to 3, apply the Newton-Raphson procedure once
to f{x) to obtain a second approximation to /3, giving your answer to 4 decimal places.

(4)
(2) = X 2, z@u@]
_2 e ', f (%)

fi2> = =V = 045 - [\gﬂguf_?_}_f

co Tl

< ("‘T

= 0r ngLf

F-1-70) = ez
2o -1 7S

b) F'(w) = 6w+ 50

,J‘,(O‘éf):
~0'01§F+9733 721K
(065 )= £5513607%.
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5. The rectangular hyperbola /7 has cquation xy = 16

: . 4 .
The point P, on H, has coordinates (4;}, —) where p 1s a non-zero constant.

(a) Show, using calculus, that the tangent to / at the point P has equation

x+p’y=8p

Given that the tangent to H at the point P passes through the point (7, 1)

(b) use algebra to find the coordinates of the two possible positions of P.

Y w=T4)
: le =28
| Yr _Ii
ok x > up- =4 Y
4
J 7
dy = -lé = L
d= (ép* / P canbe (M,14) or (28,)

y/ju; r (A~Xo)

L= -] (A~ Yp)
N )

pry=ttpz =Aiep
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6. Itis given that aand £ are roots of the equation
I2x2-3x+4=0 G
Without solving the equation, G
2 2
(a) find the exact value of — + I =
o i (3) =
" , _ 2 2 . . -
(b) find a quadratic equation that has roots — — f and */} = o gIVINg your answer in >
a -
the form ax* + bx + ¢ =0, where a, b and ¢ are integers to be found. 5‘;{
(6) »
(07) 0“? =-b - l brodud of- voots -
q
= ¢ - o 2 -
Ap=C o= U = _L | Z-f ( oA
“ Iz =
o2 42 =204 Y4 -2 kg
A B df 4B
= 2(0-2§) 2 o= ‘
Vj L I é + | - L/ b
-
(b) Sum of roott el 1 TR
3
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(a) Show that P* = 8I, where 1 is the 2 x 2 identity matrix.

[ -3 mm) (t) /”jr: /f’z)”’(/?l

(3)

(b) Describe fully the transformation represented by the matrix P as a combination of two

simple geometrical transformations.

“4)
(¢) Find the matrix P*, giving your answer in the form
P3S = 21{—1 a }
b -1
where k is an integer and @ and b are surds to be found. -

N3 -3 -4
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8. (1) Prove by induction that, for ne Z*

5 —S]" (l+4n -8n ] :
2 =3 2n | —4dn (3)

(1) A sequence of positive numbers is defined by

i = 8. u, = 40

=00 .. = 120 nz |
Prove by induction that, for ne Z*

u =6"+2"

(5)
(i) Bagis Tnduchon
[Ljrﬂi’ (ot n= '“L]
LHS (s (
c-¢\* . ,¢c -8 2 _— (2
(1 -—3) g —J |
- From /)reviovS S}Ef-
2HS g ) {u{u «W
,
((wm ~&1) w
201) W) / £k >[5 - >
1K )}f' 2 =
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2 -3 ] (ﬂama Jé ke ;8-—3’2k-+2w>
Njok y2-§k -l &K -3t)2k
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Question 8 continued

(&)ﬁfgﬁili— ‘ Conclu§ron
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9. The complex numbers z and z, are given by

z,==]=1 and 2, = 3 —4i

() Find the argument of the complex number B =5, Give your answer in radians to 3

decimal places.

)

(b) Find the complex number —- in the form a + 15, where « and b are rational numbers.

3)
(¢) Find the modulus of =%, giving your answer as a simplified surd.
(2)
(d) Find the values of the real constants p and ¢ such that
p +ig — 8z, =
—l =3
p—1q—38z,
(5)
(@) &-22=(1-0) (340 - =
(29
SR S I = L -2

ﬂi%, 1S 3y
(o T Ems) - e

{a hﬁ,(”{?) -0 | S

(@) prig- s i0p 52
= 3= 0644 f g = 3 }2‘¢MI
L Prg tEtie= Spokdg- Ta-te.
T-064G ~ Lﬂgéép) \ i ‘

= EEZVQILM'j peq/ QHD{ imﬁjfﬂqy/ﬂwtt.

(b) L = -l-C (3+4() pré- Eolf"lé- (Real) |
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