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1. Given that

A B!
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2 1 3
2 3 0
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0 3

2 2
and  

k

k

 where k is a non-zero constant,

 (a) determine the matrix AB
(2)

 (b) determine the value of k for which det(AB) = 0
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a. Matrix A : 2 x 3

Matux B : 3 x 2

->

A xB = 12x3)x(3x2) this is the new size of

↓ the matux 12x2)

these 2 no.s are

the same so can

do AXB

(2)(1) + 1- 1)(0) + (3)(24)(2)(k) + +)( -3) + 13)(2)&B(2)(1) + 13) (0) + 10)(24) (2)(k) + 13)( -3) + 10)(2)

= 2 + 64 2n + 9A- 2 -2k - 9

AB = 2 + on 2n + 9A- 2 -2k - 9

b
. x =anc d

def(x) = (a)(d) - (b)(c)

AB = 2 + on 2n + 9=- 2 -2k - 9
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 1 is 5 marks)

det (AB) = (2 + on))- 2n - 9) - ( -2)(2n + a)

-An - 48- 1242 - 54k + xk +1

- 1242 - 54

det (AB) = - 1242 - 54

Since det (AB) = 0 = - 1242 - 54 =

0(x
- 1

1242 + 54k = 0 2 factorise K out

k(12k + 54) = 0

k = 0 or K: -

However
,

2 states K is a non-zero constant : K=

k = -
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  

2. In this question you must show all stages of your working.

 Solutions relying entirely on calculator technology are not acceptable.

 Use the standard results for r
r

n

!
"

1
 and r

r

n
2

1!
"  to show that for all positive integers n

7 5
6

7 12

1
r n n An B

r

n
!" # $ %" # %" #

$
&

 where A and B are integers to be determined.
(6)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

-=ar - For

S Split Summation into 3

Year- For + 225
r= 1 r= / V=1

↓daoutfactoout frissummaout

49 -70 + 25 Summations

nin + ) I must learn !

ca[(n(n +1)(n+2)] - 70(2n(n+)] + 25[n] = Ju(n+ 1)12n+

1) in the formulae booklet

= In
n(n+ ). In +2) - Zonn 25n

( factorIn out

In [49(n+1)(n+2) - 210(n+ 1) + 150]

En(19(2n2 + 3n + 1) - 210(n+1) + 150)

in (98n2 + 147n + 49 - 210n - 210 + 150)

En(98n2 - 63n - 11]

= (7n + 1)(14n - 11) y A = 14
,

B = - 1



*P72464A0632*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
  

 D
O

 N
O

T W
RITE IN

 TH
IS A

REA
  

 
 

 
 D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

  
 D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

  
 

 
 

 D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

6

  

3. In this question you must show all stages of your working.

 Solutions relying entirely on calculator technology are not acceptable.

f ( )z z pz z! " # "4 24 1083 2

 where p is a constant.

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

 (a) determine the value of p
(2)

 (b) using algebra, solve f ( )z = 0  completely, giving the roots in simplest form,
(4)

 (c) determine the modulus of the complex roots of f ( )z = 0
(2)

 (d) show the roots of f ( )z = 0  on a single Argand diagram.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

G . Since -3 is a root of the eg ,
fl-3) = 0

f(-3) = 4) -3) + p( -3)2 - 24(-3) + 108 = 0

-08 + ap + 72 + 18 = 0

9p + 72 = 0

9p = - 72

p
:-

p = - 8

3

b. For a cubic ea with form : ax +ba + <x + d
,

there are 3 roots.

There are 2 possibilities : 3 real roots

I real root and 2 complex roots / Conjugate pair

f(z) = (z + 3)(az + bz + c

: az3 + bz2 + cz + 3az2 + 3bz + 3

= (a)z3 + (b +3a)z + (c + 3b)z + 13c)
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

comparing coefficients with ea above : (7) G = 4

(2)b + 3a = - 8

(3) c + 3b = - 24

() 32 = 108

(1) a = 4
,

(4)3c = 108

108
C = 5

c = 36

solve for b by subbing a into (2) .

b + 3a = - 8

b + 3(4) = - 8

b +12 = - 8

b = - 20

:

quadratic root is 4z2-20z + 36

4z2 - 20z + 36 = 0

2
= c

z2 - 5z + a = 0

(z- E)2- - + a = 0

(z-E)2+ = 0
solve for z

(z - z)" = - ( via completing the square

(z - )=

z== i

z=

Complex roots :
5 Initi
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

C . Modulus of either complex root will give same answer , as they are complex

conjugates.

l+ i
·F
= 3

3

im
d .

+

-8X > Re

X-
/NOT DRAWN TO SCALE
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  

4. 

f ( )x
x x

x! " # $1 1
8

2
7

04 7

	 The	equation	f(x) = 0 has a single root, α, that lies in the interval 0 15 0 25. , .! "
 (a) (i) Determine ′f ( )x

  (ii) Explain why 0.25 cannot be used as an initial approximation for α in the 
Newton-Raphson process.

  (iii) Taking 0.15 as a first approximation to α apply the Newton-Raphson process 
once to f(x) to obtain a second approximation to α 
Give	your	answer	to	3	decimal	places.

(5)

 (b) Use linear interpolation once on the interval 0 15 0 25. , .! "  to find another 
approximation to α 
Give	your	answer	to	3	decimal	places.

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

ai. Rewrite f(x) as indices :

f(x) = 1 - Ge + ze
+

f'(x) = Ex
- 5

- 3 - 9

f(x) = Ex - x

- "

ii. Numerical Sols of Eas :

Newton-Rhapson Iteration for solving f(x) = o

Xn + 1
= Xn - f(Xn)

f'(xn)

&' 10 . 25) = [10 . 251
- 5

- 10 . 255
*

= O

However
,

in formulae would mean X1 = 0 . 25 - f(0 . 25)

Orcannotdivea

: 0 . 25 cannot be used as initial approximation.
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

iii. X1 = 0 . 15

we are looking for X2

Numerical Sols of Eas :

Newton-Rhapson Iteration for solving f(x) = o

Xn + 1
= Xn - f(Xn)

f'(xn)

From Newton-Rhagson Iteration : Xz = X1 - f(x1)

f'(X1)

(1) must find f(x1) by subbing in X110. 15) into f(x)

12) must find f'(x1) by differentiating f(x) and subbing in X110. 15) into f'(x).

(1) +(0 . 15) = 1 - 1 + 2 = - 27. 33250956

810 . 151905)7

(2) f(x) : Exo - 25
*

from part (ai)

f'10 . 15) = 2 10 . 1550 - 10 . 151

-*2

= 1489 . 137157

Xz = (0. 15) -

- 27 - 33250956

1484 - 137157

Xz = 0 . 168416431

2 = 0 . 168 13 a. p .
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  

Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

d. Linear Interpolation :

x = af(b) - bf (a) for interval [a , b)

f(b) - f(a)

where < is the root

a = 0 . 15
, b = 0 . 25

2 = 0. 15 +10 . 25) - 0 . 25 + 10 . 15)

& 10 · 25) - f(0. 15)

f(0 . 15) : - 27 . 33250956 from part (aiii)

f(0 . 25) = 1- 1 + 2 =
810 .25197

2 = 0 .15(2) - 0 . 25) - 27 . 33250956)

3 -- 27 . 33250956

X = 0 . 2330675935

2 = 0 .23313a. p .)
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  

5. The	quadratic	equation

4 3 02x x k! ! "

 where k is an integer, has roots α and β

 (a) Write down, in terms of k where appropriate, the value of α + β and the value of αβ
(2)

 (b) Determine, in simplest form in terms of k, the value of  α
β

β
α2 2!

(4)

	 (c)	 Determine	a	quadratic	equation	which	has	roots

α
β2

  and  β
α2

  giving your answer in the form px qx r2 0! ! "  where p, q and r are integer 
values in terms of k

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a x2- (sum of roots (x + (product of roots) = 0

let < , B be roots of quadratic

x2 - (x + B(x + (B) = 0

sum of roots : x + B

product of roots : GB

4x + 3x + k = 0

x2 + 3x + 1 = 0

x + B =
- -

xB=

2 + B =
- 3

< B = S

b
. ( + B =

((22) + B(Bz) =
i + B

BX x2B2 lapjz
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

= (a + B( - 32B(x+ B)

(xB)2

-1-3 - 3/1-)

142

-
- 27 + 4(9k) - 27 + 364

64 I 64

↳2

u u To

- 27 + 364 - ↳
2

64 16

1
=

- 27 + 36k X H

64 ↳
2

4

=
- 27 + 36k

442

+ 36

C. x2 - 1 sum of roots)x + / product of roots) = 0

x - ( + (x + (x) = 0

↑ ↑ work out:x:B : (p)
can use part (b) ans.

- ( : ,
x2 -

(30k (x + (a) = 0

C
x4m2

& xx2 - (36k - 27)x + 16k = 0 -
all integer coefficients

& n 2 x
2

- 136k - 27(x) + 16k = 0 p= 442
,

a = - 136 - 274)
,

v = 164
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6. In this question you must show all stages of your working.

 Solutions relying entirely on calculator technology are not acceptable.

 The rectangular hyperbola H	has	equation	 xy = 20

 The point P 2 2 0t a a
t

t, , ,
!

"
##

$

%
&& '  where a is a constant, is a general point on H

 (a) State the value of a
(1)

 (b) Show that the normal to H at the point P	has	equation

ty t x t! ! "!# $3 42 05 1
(4)

 The points A and B lie on H

 The point A has parameter t c=  and the point B has parameter t
c

! " 1
2

, where c  
is a constant.

 The normal to H at A meets H again at B

 (c) Determine the possible values of c
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a
9. subx = 2+, y = + Into xy = 20

2x +2 = 20

t

2 x 2 = 20

4a = 20

a = 5

a = 5

b . Differentiate rectangular hyperbola eq" writ . x :

xy = 20

y = z : 200

: - 20x2=
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

sub in paint plate,

·
13+ w

, 3) T:

Mtangent :E

Mnormal : t

set up line equ y-y .
= M(X-X1) with m : t

(X .. Y . ) = (2t5,

y - 2. +2(x - 2 +r))

y - E +x - xtiv

t (y - E ) = + (tx-zer

ty-2w = +
=
x - It5

ty - t3x - 25+ 2+-= 0

ty-fx - 25(1 - +5) = 0
, snown.

C . find point A :

subt = c into Plate,
A : /ac,

find point B :

-1
Sub t =

ac into Plate,
Bilate, ) : -E , -415)

Since normal ea" crosses through A and B
,

Sub in & Y word. Of A and B into

normal ea".
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

subbing in B1-4)

normal ea" : ty - +x -2r(1-+ x) = 0

:

cy
- x - 25(1 - x) = 0

· c (925) - 3)- ) - 28(1 - c) = 0

:
-45 +5 - 2 + 25c = 0

· 25-352-25 =

0) +

: 2c" - 3c - 2 = 0

: (2 + 1)(c- 2) = 0

c : -E or c = 2

X c = =E

C =E
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  

7. (i) 

P !
"

"
#

$
%

&

'
(

0 1
1 0

 The matrix P represents a geometrical transformation U

  (a) Describe U fully as a single geometrical transformation.
(2)

 The transformation V, represented by the 2 × 2 matrix Q, is a rotation through 240° 
anticlockwise about the origin followed by an enlargement about (0, 0) with scale  
factor 6

  (b) Determine the matrix Q, giving each entry in exact numerical form.
(2)

 Given that U followed by V is the transformation T, which is represented by the  
matrix R

  (c) determine the matrix R
(2)

 (ii) The transformation W is represented by the matrix

!"

#
$$

%

&
''

2 2 3
32 2

  Show that there is a real number λ for which W maps the point (λ, 1) onto the point 
(4λ, 4), giving the exact value of λ

(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a. Start by drawing a Coordinate axis and Mark Coordinates 1) and (i)

then mark the Coordinates of new matrix

/Identity matux I
/mathx P

10 transformation O -1J J01
3

-10

Ya M
Y

(i
X

-
transformation represents L

*

(d)
> x

reflection against line
>

10)
X > x

y = - x S
(i)

Reflection In the line y = -x
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

D .

Bose-sind Anticlockwise rotation /Given in Formulae booklet

Sind cose

through I about 0

0-240 ->-sin

9
Q:3

C . Order : R = QP

R:B

R :Mill

R=T

ii. Jan

(-2)(7) + (253)(1)J = a(2(3)(a) + 12((1)a
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

- 21 + 25 = 41 253 + 2 = 4

25 = 67 257 : 2

J: :

=
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  

8. A parabola C	has	equation	 y ax2 4=  where a is a positive constant.

 The point S is the focus of C

 The line l1	with	equation	y = k where k is a positive constant, intersects C at the point P

 (a) Show that

PS k a
a

! "2 24
4 (3)

 The line l2 passes through P and intersects the directrix of C on the x-axis.

 The line l2 intersects the y-axis at the point A

 (b) Show that the y coordinate of A is 4
4

2

2 2
a k

k a+ (3)

 The line l1 intersects the directrix of C at the point B

 Given that the areas of triangles BPA and OSP, where O is the origin, satisfy the ratio

area BPA : area OSP = 4 2k : 1

 (c) determine the exact value of a
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a
.

Y = Pax

focus : (a ,
0)

:
point S(9 , 0

Find paint P by solving y = k and y = xax

simultaneously.

(1) y = R

(2) y = 49x

y = k

I square both sides

y ' = v

- sub in y = 2 into 12)

x2 = 4ax

x=

· P: )
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Distance between 2 points :-XiP+ (ye-y, 5 for (X , % . ) and (xc
, 32)

Ips1a)+ In-of 19 . 0)
,
In)

-a)+ (4)
Trai
N

=-In2-42)" + 16 ar2

(4a)2

-Ban+ 16a+ 16an

(4a)2

I+8242 + 1699

(4a) 2

*-(n
2

+ 492)2

(a)
#2+ 492)z

:

Ealz
x2 + 42

=

&a

x2 + 4a
?

:. Il PS 11 =

ta
Il shown

b. la passes throughP and intersects directix of C on ac-ass.

= (n)

directiv : x = - a

On X-axis
,

Set y = 0

: (a , 0) < paint where directrx crosses ol-abls.

Mez I n - 0 I K I V = tak

42 k2 n2 + +92k2 + 4a
-- a + G

4G da da
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

dak

Set up line equ y-y ,
= m(x-X1) with M = 42 + 4a?

(x , y. ) = 1 - a
, 0)

y - 0= (x - - a)

y=2(x + a)

dan 4a24

12 : Y =

n2+92*
+

m +49

& y-axls , x =0: Set x = 0

dak ak
y =

ki + 4a2
(0) +

n2 + 4a

↑ar
Y =

n + 49

4k
: y-word of A is

42 + da2
, snown

C .
ABPA : DOSA = 442 : 1

ABPA
= AU EABPA = a DOS

DOSA

In intersects directix of C & point B

:
Solve 2 , and directix line simultaneously.

(1) y = k

(2)x = - a

:. Bl - a
,
k)
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 8 is 11 marks)

y = K

y2 = 4ax

X ⑧ 21
B P

A

O &
la

⑧B

plan)
x = - G

Sa
tan)it Dan

Plat

42+ 4a2

A 10.anen)
010

, 0 S(a , 0)
-

a

AOSP = Exaxn ABPA:x( + a)x(n-
an

AOSP =

2
· Ex (h+dar)x)udae

ABPA : 43 DOSP

x(h+dar)xuda)=
x(h+da)xuan=

Imar)x/aas (
+2

43 + 42n-4a
= 4ah

&a

k(n2 + +a) - (a) = 16a2452

# = 16a2

1 = 16a

1
a2 =

16

a ==: 4

& states , however
,

a is a positive constant : a: only

a = 3
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9. Prove by induction that for all positive integers n

log log ( )!
!

2 1 2
21

r n
nr

n

n!" # $ %
&'

(
)*$

+
(6)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

i
. (1) Base Case : Prove true for n = 1

Ins: log(2-1) = log(2)- =

rus : log) (d) = log)

LHS = RIS

the for n = 1

12) Assume true for n = K :

K

S 10g(2r-1) = 10g) 12
V = 1

13) Prove true for n = k + 1 : Thinking ahead ,
sub in n k + 1

k+ 1

[loglar-1): log(-1) + log( we are rewriting sum of(K+ 1) terms Into RHS : this is what we are

V = /

as the sum of (k) terms + (k+ 1)
*

trying to prove using (2) :

= log) an + loglant is
term - we can now use Step (2). log(ar-1) = log()

S 10ga(m) + log ,
(n) = loga(m xn) Make a note so we know

· log/Ru+x l I what we are working towards

· log) It

X
: log) (Gnt!But

: log)(2nd

= log) l ) = log)) te for n
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

14) Conclusion

If this result is true for n = K
,

then it is true for n = K + 1. As the result has been shown to be true for n = <,

then the result is true for all n.


