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1.  A = 
3

2 2

a
− −

⎛
⎝⎜

⎞
⎠⎟

 where a is a non-zero constant and  a ≠ 3

 (a) Determine A–1 giving your answer in terms of a.
(2)

 Given that  A + A–1 = I  where I is the 2 × 2 identity matrix,

 (b) determine the value of a.
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a .
X = a bJc d

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

det (A) = (3) ( -2) - (a)(- 2)

= (- 6) - ( -2a)

= - 6 + 2a

det (A) = 2a - 6

x = Jab ,-

- b = - (a) = - a

- c = - ( - 2) = 2

A" =

cas &

b .
2x2 identity matx : %

A + A" = I

Luse ans from

part (a)

* + casaa
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Question 1 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q1

(Total 5 marks)

*a+

&ac-

Equate the elements and solve for a

=catac o

3 - 2 = 7

2
2 =

2a - 6

1 = 2a - 6

2a = 7

a=

a=
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2.  f(x) = 7 x x
x

− −1

2

5

3

3 x > 0

 (a) Show that the equation f(x) = 0 has a root, α, in the interval [2.8, 2.9]
(2)

	 (b)	 (i)	 Find	f ′(x).

  (ii) Hence, using  x0 = 2.8  as a first approximation to α, apply the Newton-Raphson 
procedure once to f(x) to calculate a second approximation to α, giving your 
answer to 3 decimal places.

(4)

 (c) Use linear interpolation once on the interval [2.8, 2.9] to find another approximation 
to α. Give your answer to 3 decimal places.

(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a f(20) = zet-11201-5
= 0 . 12002-

f(29) = zet-1129 - 5 = - 0 . 8486421875

3(2-9)

There is a sign change from positive to negative from 6128) to fl2. 9) and f(x) is

continuous therefore a root
,

C
,

lies in the interval (2 . 8 , 2 . 9) .

b
.

f(x) = =x - Ex3 - 3

Rewrite f(x) as indices
"

f(x) = =xE - Ex3-x

f'(x) = Ex - Ex+x

f'(x) = Ex-x + 5x
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Question 2 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

bii. Xo = 2 . 8

we are looking for X1

Numerical Sols of Eas :

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

Xn + 1
= Xn - f(Xn)

f'(xn)

From Newton-Rhagson Iteration : X1 = Xo- f(x)

f'(Xo)

(1) must find f(Xo) by subbing in Xo(1 . 4) into f(x)

12) must find f'(Xo) by differentiating f(x) and subbing in Xo(1 . 4) into f'(x).

(1) + (2. 8) = 0. 1420022762 use part (a)

(2) f'(x) : Ex - Ex+x

f' (28) = El.8) -
*

- 3 12.8)
2

+ =128) = - 9 . 4557649

X = = (2 - 8) - 0. 1420022762

- 9 . 4557649

X1 = 2 . 815017535

2 = 2 . 815 13a-p . )

C. Linear Interpolation :

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

f(b) - f(a)

where < is the root
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Question 2 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a = 2 . 8 ,
b = 2 . 9

x = 2 . 8 f (2 . 9) - 2 . 9 f (2- 8)

f (2 .9) - f (2. 8)

f (2 - 8) = 0 . 1420022762 worked out from

f (2 . 9) = 0 - 8486421875 3 part (a)

x = 2 . 8(0 . 1420022762) - 2 . 9)- 0 - 8486421875)

1- 0 - 8486421875) - 10. 1420022762)

2 = 2 - 814334333

X = 2 . 81413d- p . )
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3. The quadratic equation

2x2 – 5x + 7 = 0

 has roots α and β

 Without solving the equation,

 (a) write down the value of (α + β) and the value of αβ
(1)

 (b) determine, giving each answer as a simplified fraction, the value of

  (i) α2 + β2

  (ii) α3 + β3

(4)

 (c) find a quadratic equation that has roots

2 2

1 1
and

α β β α+ +

  giving your answer in the form  px2 + qx + r = 0  where p, q and r are integers to be 
determined.

(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

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

2x- 5x + 7 = 0
2 = 2

x2 - Ex + E = 0

x + B=

< B = E

2 + B = z

< B = E
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Question 3 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

bi
.

2 + B2 = ( + B) - 2aB

= (E) - 2))
=-

22 + B2 = -

ii. C3 + B3 = (d + B(3 - 32B(c + B)

= (E) - 3))))
-

85

=

C3 + B3 = -

c
.
x2 - (sum of roots) x + / product of roots) = 0

x
- (a2 + m= c(x + ((c p( +)a)) = 0

x2 -(B + x + c+ p

(2+ B((B +1)(x + ((a + By(B+x) = 0

2 _/ B(x + (a +c+ B + ap) = 0

22 + B2 + 2 + B
x -((pp + ap + a+ px(x + /(apk + xB + c + p3) = 0

& useuse ans use ans ans from

from part (bi) from part (biil part (bii)

-() 0

x - ((x + (i) = 0

x- x + q = 0

x- x + = 0

1-14x +
0- 0

all integer coefficients

41x - 14x + 8 = 04= 47
, 9 = - 14

, u = 8
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4.  f(z) = 2z3 – z2 + az + b

 where a and b are integers.

 The complex number  –1 – 3i  is a root of the equation  f(z) = 0

 (a) Write down another complex root of this equation.
(1)

 (b) Determine the value of a and the value of b.
(4)

 (c) Show all the roots of the equation  f(z) = 0  on a single Argand diagram.
(2)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

3

a
.

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

The other complex root must be the complex conjugate of 1-1-3 :)
L

flip sign of Imaginary component

- 1 + 3i

b .
(z - (- 1 - 3i))(z - ( - 1 +3i))(z - r)

(z + 1 +3i)(z + 1 - 3i)(z - 2)

(z2 + z -z + z + 1 -Ji +ziz +Bi- 9:2)(z - r)

(z2 + 2z + 1 - 9)- 1))(z - v)

(z2 + 2z + 10)(z -r)

z + 2z2 + 10z - re - 2uz - 108

(1(z3 + (2 - v(z + (10 - 2r(z + ( 10r)

(2)z3 +(4 - 2u(z + (20 - ar)z + 1 - 20r)

equate coefficients to f(z) : (7) 2 = 2

(2) +20 = - 1

13) 20-45 : a

(4) - 200 = b

use (2) to solve U : 4-20 = 1

5 = 28

2 : 5
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

sub U: into 13) and 14) to find a and b.

13) 20-45 : a (4) - 200 = b

2u - 4(E) = a -20(2) = b

a = 10 b = - 50

a = 10
,
b = - 50

Im
C

.
N

- 1 +3i
t

x
*

> Re

+
- 1 - 3i /NOT DRAWN TO SCALE
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5. (a) Use the standard results for  r
r

n
3

1=
∑ , r

r

n
2

1=
∑   and r

r

n

=
∑

1
  to show that for all positive 

integers n,

r
r

n

=
∑

1
(r –1)(r – 3) = 

1

12
n(n + 1)(n – 1)(3n – 10)

(5)

 (b) Hence show that

r
r n

n

= +

+

∑
1

2 1

(r –1)(r – 3) = 
1

12
n(n + 1)(an2 + bn + c)

  where a, b and c are integers to be determined.
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

·-3-ur +3)

I can split summation

into 3

- Summations

21 = n
factora =

out summation↓ factor3oa
Sr = (n(n+ 1) I must learn !

r=
n

=Er- +3 Gr2 = Jn(n+ 1)(2n+

1) in the formulae booklet

V = 1 = In

= - (n + 1) - x(-n(n+1)(2n + 1)] + 3(2n(n + 1)]

=In (n+ 12 - -n(n+ 1)(2n+ 1) + = n(n+)

=In (n+ 12 - = n(n+ )(2n+ 1) + =n(n+)

= n(n+1)[3n(n+ 1) - 8(2n+ 1) + 10]

= En(n+ 1)(3n2 + 3n - 16n - 8 + 18]

= n(n+1) (3n2
- 13n + 10)

n (n+ 1) (n- 1)(3n- 10)
, snown
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

-(r-3-3)

= ((2n+1)(2nH + 1) (2n + 1 - 1) /3 (2n+] - 10) - 1n(n +1) In-1)13n - 10)
12 12

= 1(2n+ )(n + 2)(2n) (6n +3-10) -

1n(nH)In-1)-1
-

12

/factor out

= (2n +1)2(n+)(2n)(bn - 7) -

+(n + 1)(n -1)(3n - 10)
12

=

InH)(2ntlon-7) -nint(n-n-l

( factor outn(n+ 1)

= nint) [Mant)(on-7-In-1)(n-

=In(nt) ((12-On-7)-(3-13l

· nint(ton-32n-28-3+-

= nint (45n-19n-3

En(n+1) (45n2- 19n - 38)
,

a = 45 , b = - 19
,

c = - 38



*P71100A02036*
20

 

 

  

Leave 
blank

6. The curve H has equation

xy = a2 x > 0

 where a is a positive constant.

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

 (a) Use calculus to determine, in terms of a and k, an equation for the tangent to H at P
(4)

 The tangent to H at P meets the x-axis at the point A and meets the y-axis at the point B

 (b) Determine the coordinates of A and the coordinates of B, giving your answers in terms 
of a and k

(2)

 (c) Hence show that the area of triangle AOB, where O is the origin, is independent of k
(2)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a find point P by solving where line es meets curve I simultaneously.

y = kx

Xy = a

sub In 11) into (2)

X(rx) = a
?

kx2 = a

X2
X=

However
, since >O must reject x = - a

E

:. x=
↑

sub into either (1) or 121 to find y

"easier to sub into 11)

y =k
y = a
y = ak

*
= am

Point P: ar
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Differentiate curve H Wit . 3 :

Xy = a
?

a
sub in word .

Plan

a=

Mtangent = I

set up line eq y-y .
= M/X-X, ) with M = n

(X,, Y , ) = I am

y-am = -n(x -m)

y-am = -kx + am

y = - kx + 2am

y = - 4x + 2am

5. (1) &x-axis
,

y = 0

(2) & y-axis , x = 0

(1) 0 = - kx + 2am

Ka = zant

:Gran

Alt

(2) y = - u(0) + 2am

y : zam

B10 . Lan
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

C. 10 , 2an

a
100

DAOB:"Rachxz
: 2a

?

AAOB = 2a2 units
?
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7. In part (i), the elements of each matrix should be expressed in exact numerical form.

 (i) (a) Write down the 2 × 2 matrix that represents a rotation of 210° anticlockwise 
about the origin.

(1)

  (b) Write down the 2 × 2 matrix that represents a stretch parallel to the y-axis with 
scale factor 5

(1)

  The transformation T is a rotation of 210° anticlockwise about the origin followed by 
a stretch parallel to the y-axis with scale factor 5

  (c) Determine the 2 × 2 matrix that represents T
(2)

 (ii)

M = 
k k

k
+

− −
⎛
⎝⎜

⎞
⎠⎟
3

5 1
      where k is a constant

  (a) Find det M, giving your answer in simplest form in terms of k.
(2)

  A closed shape R is transformed to a closed shape R′	by	the	transformation	represented	
by the matrix M.

  Given that the area of R is 2 square units and that the area of R′	is	16k square units,

  (b) determine the possible values of k.
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a Ecose-since Anticlockwise rotation /Given in Formulae booklet

sindso

throughI about 0

sub in 0 = 210
°

-Mo

*
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b . Start by drawing a coordinate axis and mark coordinates 1) and (i)

then transform both of these coordinates by transformation (stretched parallel in y-axis by S. F. 5)

Ya *
Y

(i)
x

151
stretched parallel in

*

(d)
> x

y-axis by S. F. 5
> Y(b)(

rewrite matrix but

/Identity matux I
L now replace coordinates

with their transformations

1 O new matux represents transformation
&

1 O
In this specific orderJ J01 05

Q:o

c
.

T=o

Entr+ (0)(i) (1)(2) + 10) (*)
(0) ( -() + (5))- z) (0) (2) + 15)8)

=

iia
.

x = anc d

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

det (m) = (k) (1 - k) - (n + 3)(-5)

= n - n2 + 5(n+ 3)

:
- n2 + k + 54 + 15

=
- 42 + 0k + 15

det (m) = - n2 + 6k + 15
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b .
Ide+ (m) 1 = area scale factor

Area S . F .
= Ide+ (m) ) = 1 - 42 + on + 15)

Area of R x 1-n2 + on + 151 = Area of R

2 x - k2 + on + 15) = 10h

1 - n2 + 6n + 15) = 84

- 42 + 6u + 15 = 84 or - ( - n2 + Gu + 15) = 84

n2 + 2k - 15 = 0 n2 - 6n - 15 = 84

(n - 3)(n + 5) = 0 42 - 144 - 15 = 0

k = 3 or k = - 5 In -15)(n + 1) = 0

K = 15 or K = -

k = - 5
,

- 1
,
3 ,

15
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8. The parabola C has equation  y2 = 20x

 The point P on C has coordinates (5p2, 10p) where p is a non-zero constant.

 (a) Use calculus to show that the tangent to C at P has equation

py – x = 5p2

(3)

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

 (b) Write down the coordinates of A.
(1)

 The point S is the focus of C.

 (c) Write down the coordinates of S.
(1)

 The straight line l1 passes through A and S.

 The straight line l2 passes through O and P, where O is the origin.

 Given that l1 and l2 intersect at the point B,

 (d) show that the coordinates of B satisfy the equation

2x2 + y2 = 10x
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a. Differentiate parabola wit . x :

y2 = 20x

2y(y) = 20

&

sub in word. C (5p2 , 10p)
-

10 = 1

(5p
, top)

100 P

M
+angent

set up line eq y-y .
= M/X-X, ) with m=

(X,, y , ) = (5p2, 10p)
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Question 8 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

y-10p= (x-5p3)( multiply both sides by 4

py -10p2 = X - 5p

py -x = 5p2
, shown

b. & y-axs ,
x = 0

Py - (0) = 5p2

Py = 5p
2

y= = 5p

: A /0 , 5 p)

C
.

"= 20x

y
" = 4(5)x

. a = 5

focus (5 , 0

d
.

(1) fina line ea 21
.

M = 5p - 0
= 5p = - p

0 - 5 - 5

C = 5p / from word. A 10
, 5 p))

l : y = - px + 5p

(2) fina line ea" &2.

M = 10p - 0 = 10p = 2

5 p2 - 0 5p2 B

C = 0 ( from origin (0 , 0)(

22 : y = =x
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Question 8 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

(3) since 21 and 12 intersect
,

solve simultaneously

2: y = - px + 5p

22 : y = zx

- px + 5p = 2x

5p = 2x + px

5p2 = 2x + p2x

5p2 = x(2 + p2)

x = 5p

pa + 2

sub back into either I , or 12 to find y-word :

y = &) 5pt)=

:.B)

10 P

(4) let X = p and Y = p+ 2

Calculate 2x2 + y

2)+10

- 2(5p22 + 110p) = 212504) + 100p2 = 500 + 100p2

(p2 +2)2 (p2 + 2) (p2 + 2)2 (p2 + 2)2

·
50p+ 2)

=
50p

(p2 +2)z p2 + 2

50p2
= 10/5p) = o

p2 + 2

: 2x2 + y2 = 10x
, shown
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9. (i) A sequence of numbers is defined by

u1 = 0      u2	=	–6

un + 2 = 5un + 1	–	6un     n  1

  Prove by induction that, for  n ∈ +

un = 3 × 2n – 2 × 3n

(5)

 (ii) Prove by induction that, for all positive integers n, 

f(n) = 33n – 2 + 24n – 1

  is divisible by 11
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

i .
(1) Base Case : check true for n = 1 & n = 2

u = 3x2 - 2x3 = 0
1

uc = 3x2 - 2x3 = - 6

u, = 0 and Uz = - 6

:
true for n : 1 and n = 2

12) Assume true for n = k & n = k + 1 :

Un = 3x2" - 2xz

Un+ 1
= 3x2+

- 2xzk+ 1

13) InductionStep , prove true for n = k + 2 : Thinking ahead ,
sub in n = k + 2 Into

Un + 2
= 5Un+ 1

- OUk Un-this is what we are trying to prove

using
(2) :

sub in Unt and Un from assumptionStep.
Un + 2

= 3 xz(k+2)
- 2x3

(k +2)

Make a note to the side so we know what

Un+2
= 5(3x2"+

- 2xz +) - G(3x2" - 2x3] we are working towards
.

Un + z
= (15 x2"* - 10 x 34

+ 1) - (18 x2 - 12x3]
= [15 x(2')(24) - 10 x (3')(34)) - (18x2" - 12x34]
= (30(24) - 30(34)) - (18124) - 12134]
= 30(24) - 30(34) - 18(24) + 12(34

= 12/2") - 18(3")

: 3x4x2" - 2x9x3
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Question 9 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Un +2
= 3x22x2" - 2x32xz

= 3 x(23(2") - 2 x (32)13")

= 3x24
+2

- 2x3
n +2

: true for n = k + 2

14) Conclusion

If the result is true for n = K and n=K + 1 then it is true for n = K + 2. As the result has

been shown to be true for n = 1 and n = 2 then the result is true for all n.

ii. (1) Base Case : check true for n =

311) - 24(7) - 1

f(1) = 3 + 2

= 11

= 1/11) =- divisible by 11

:
true for n = 1

12) Assume true for n = K :

f(k) = 334
- 2

+ 24k
- 1

13) Inductive step , prove true for n = K + 1 :

3(k+1) -2 4(k+1) - 1

f(x +1) = 3 + 2

34 + 3 -2 4n + 4 - 1

= 3 + 2

3k + 1 4k +3
- 3 + 2

f(k+ 1) - f(k) = (33k+

+ 24n +3) - (z3x
-2

+ 24n
-

1)

: ((z3n- 2 ((33) + 1241)(24] - 13342

+ 24)

: 27 (334
-

2) + 16/24h - ) - (334
-

2) - 12447)

= 26/334
-

2) + 15/244-)

= 11 (334
-

2) + 15/334
-

2) + 15/24-

= 11(z34
-

2) + 15/334 -2

+ 29+ ]
= 11(334

-

2) + 15 f(x)

: f(UH) = 11 (z34
-

2) + 16 f(u) : true for n = R + 1
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Question 9 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

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 = 1
,

then the result is true for all n.


