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1.  f(x) = x3 – 10 4

2

x x
x

−            x > 0

 (a) Show that the equation f(x) = 0 has a root α in the interval [1.4, 1.5]
(2)

	 (b)	 Determine	f ʹ(x).
(3)

 (c) Using x0 = 1.4 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.

(2)
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a .

f (1 . 4) = (1 . 4)3 - 102 - 4 (1. 9) =
- 0 . 4356732481 f(1 . 4)0

(1. 4)2

f (15) = (15)3 - 105 - 4 (15) = 0 . 5983561277 f (1.5) > 0

(1-5)2

There is a sign change from negative to positive ,
therefore a root

,
C

,
lies

between x = 1 . 4 and x = 1 . 5.

b
. f(x) = x - 10k - 4x

2

X

rewrite f(x) as indices
:

f(x) = x3 - 10x
*

- 4

x

f(x) = x - /10-

f(x) = x - 10x2 + 4x

6'(x) : 3x2 + 15x - 4x2
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Question 1 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q1

(Total 7 marks)

c. X1 = 1 . 4

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 X111 . 4) into f(x)

12) must find f'(Xa) by differentiating f(x) and subbing in X111 . 4) into f'(x).

(1) +(1 . 4) = - 0 . 4356732481 use part (a)

(2) f(x) : 3x2 + 15x - 4x2 from part (6)

f' (1 . 4) = 317 . 4)2 + 15/1 .4)* - 417-4)
2

= 10 . 30720093

Xz = (1 . 4) - 0 . 4356732481

10 . 30720093

Xz = 1 . 442268823

x = 1 . 442(35. 7 .)
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2. The quadratic equation

5x2 – 2x + 3 = 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) determine a quadratic equation that has roots

(α + β2) and (β + α2)

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

5x2 = 2x + 3 = 02 + 5

x2 - 5x + j = 0

i
.

C + B = =

<B = 3

bi
.

2 + B2 = ( + B) - 2aB

= ( = 1 - 2)5)
=-

22 + B2 =
-z

23 + B3 = - 17
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Question 2 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

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

= (5) - 3)5)(5)
=-

C3 + B=

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

2

x - (c + B + B + 2(x + (k + B) x(B +) = 0

x - (c + B + a + B)x + (c + c + B + cB2) = 0

x
2 - (2 + B + x + B(x + (ap + (B)+ 23 + B3) = 0

S L
use ans from use ans

part (bi) from part (bii

x - (1zy) + (5)(x + )() +1 + 1)) = 0

x
= - 1 -=(x +1) = 0

x2 + Ex+ = 0

x+ x + = =

0(x125
125x2 + 80x + 38 = 0 - all integer coefficients

125x2 + 80x + 38 = 0p= 125
, 9 = 80

, V = 38
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3.  f(z) = z4 + az3 + bz2 + cz + d

 where a, b, c and d are integers.

 The complex numbers 3 + i and –1 – 2i are roots of the equation f(z) = 0

 (a) Write down the other roots of this equation.
(2)

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

 (c) Determine the values of a, b, c and d.
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a
.

For a quartic ea with form : ax +ba + cx2 + dx + e
,

there are a roots.

There are 3 possibilities
: ↑ real roots

2 real roots and 2 complex roots / Conjugate pair

↑ complex roots 12 conjugate pairs) .

The other complex roots must be the complex conjugates of13 + i) and

(-1 - 2i) &
flip sign of Imaginary component

3 - i
,

- 1 + 2i

b
. Im

- 1 + 2i
X

3 + i
X

> Re
3- i

X

X

- 1 - 2i

(NOT DRAWN TO SCALE
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Question 3 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

c . (z - ( -1 -2i))(z - ( - 1 +zi))(z - (3 +z))(z - 13 -i)

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

(z+ z -ziz + z + 1 -Xi +xiz +xi - 4:2)(z - 3z +xz - 3z + 9 -Bi-xz +zi - i)

(z2 + 2z + 1 - c( -))(z - 6z + 9 - (1)

(z2 + 2z + 5)(z- 6z + 10)

(zt - 6z3 + 1072 - 2z8 - 12+ 20z + 572 - 30z + 50)

(zt - 87 + 3z2- 10z + 50)

z - 88 + 3z2 - 107 + 50

a = - 4
,
b = 3

,
c = - 10 ,

a = 50
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4. (a) Use the standard results for r
r

n
2

1=
∑  and r

r

n

=
∑

1
 to show that

r

n

=
∑

1
(2r – 1)2 = 

1

3
n(4n2 – 1)

  for all positive integers n.
(5)

 (b) Hence find the exact value of the sum of the squares of the odd numbers 
between 200 and 500

(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a lar-i: -Ar +

V = 1

I can split summation

into 3

&tr-r
v = 1

factor4

ousummation
v V

·

Summations

= +((n(n + 1)(2n +1)) - x(zn(n+1)] + [n] 21 = n

I must learn !=

Sr = (n(n+ 1)

= n(n+ )(2n+ 1) - En(n + 1) + n = Ju(n+ 1)12n+

1) in the formulae booklet

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

factor out In

= En(2(nH)(2n + 1) - G(n+) +3]

:in(4n +-n+ 2 --n- 0 + 3)

: En [In2-1]
, snown

b. smallest odd no from 200 - 500 : 201

2r - 1 = 201

r : 201 + 1 : 101 lower limit

2
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

largest old no. from 200-500 : 499

2r-1 = 499

r = 499 + 1 = 250 upper limit

2

:
new limits are -112

-=-1--11

= 3 (250)(41250 - 1) - 5(700/11002- 1)

: 20833250 - 1333300

: 19499950

19499950
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5. The rectangular hyperbola H has equation xy = 64

 The point P p
p

8
8
,

⎛
⎝⎜

⎞
⎠⎟

, where p ≠ 0, lies on H.

 (a) Use calculus to show that the normal to H at P has equation

p3x – py = 8( p4 – 1)
(5)

 The normal to H at P meets H again at the point Q.

 (b) Determine, in terms of p, the coordinates of Q, giving your answers in simplest form.
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a . Xy = 64

y: 64x

-64

sub in paint P18p ,
8)

/
-64p-6 : --

18pK Gap 164(p) p2

Mangent:
Mnormal : p2

Set up line equ y-y .
= m(X-X1) with m = p

(x1 . 4 . ) : (8p,)

y - = = p2(x - 8p)

y - f : p-x - 8p3

ply-8) = p(p-8p3)

py - 8 = p3x - 8p9

8p9 - 8 = p3 - pY

8(pt- 1) = pic-py
, snown
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b . (1) normal ea" : 8(pt-1) = pix-pY

(2) rectangular hyperbola
:

xy = 64

solve these 2 simultaneously to find points of intersection (courd . P & Q)

(2) Xy : 64

y=
subintol for a2

O(pt - 1) = p3x - p() C. Xx

x(0(pc - 1) = x(px-)

8x(pt - 1) = pox - 64p

pox - 8(pt-1)x - 64p = 0

(p3x + 8)(x - 8p) = 0

x = - 8/pb or x = 8p

xy = 64

y :z

x = - , y:ps)
= - 8p

x = Op , y=

1-8-8p3) o op,
L This is word . P

so reject

Q- 8p)
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6. (i)  A = 
1 0

0 3

⎛
⎝⎜

⎞
⎠⎟

  (a) Describe fully the single transformation represented by the matrix A.
(2)

  The matrix B represents a rotation of 45° clockwise about the origin.

  (b) Write down the matrix B, giving each element of the matrix in exact form.
(1)

  The transformation represented by matrix A followed by the transformation 
represented by matrix B is represented by the matrix C.

  (c) Determine C.
(2)

 (ii) The trapezium T has vertices at the points (–2, 0), (–2, k), (5, 8) and (5, 0), where k is 
a positive constant.  Trapezium T is transformed onto the trapezium T ʹ	by	the	matrix

5 1

2 3−
⎛
⎝⎜

⎞
⎠⎟

 Given that the area of trapezium T ʹ	is	510	square	units,	calculate	the	exact	value	of	k.
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

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

then mark the Coordinates of new matrix

/Identity matux I
↓

Matrix A

10 transformation 10J & J01 03

181 yYa X

(i &
M

X

y-coordinate has been
*

(d)
> x

swetched 3 x in y-axis
> Y(b)(

Stretch scale factor 3 parallel to the y-axis
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b
.

Cost-Sinc - Anticlockwise rotation /Given in Formulae bookletJSind cose

through I about 0

45
°

clockwise
= 3150 anticlockwise

cos(315) -Sin 1315
->sub in d = 315°

- insist cosliJ E
-

Z

B=

C . Order : C = BA

-=

c=

"m You
Area of Trapezium= (n + 8) x7 =

7 /+ 8) units

1 de + (m) 1 =

area scale factor

X = abJc d

def(x) = (a)(d) - (b)(c)
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

det (m) = (5)(3) - 11) -2)

= 17

Area S . F.: /det(m)) = 17

area of T x 17 : area of T

7(k+ 8)
X 17 = 510

2

7(k+8)
= 30

2

7(n+ 8) = 60

n + 8 = 2

n = 4 - 8 = 7

k = 4/7
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7. The parabola C has equation y2 = 4ax, where a is a positive constant.

 The line l with equation 3x – 4y + 48 = 0 is a tangent to C at the point P.

 (a) Show that a = 9
(4)

 (b) Hence determine the coordinates of P.
(2)

 Given that the point S is the focus of C and that the line l crosses the directrix of C at the 
point A,

 (c) determine the exact area of triangle PSA.
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a. y
=

= 4ax

-x

Sub in
= into 3x - +y + 48 = 0

31 - xy + 48 = 0

342-4y + 48 = 0

3y2 - 16ay + 192a = 0

If line I is a tangent to C & point P
,

then discriminant = 0 (b2-ac = 0)

discriminant : 1 - 16a)2 - 4(3)(192a) = 0

256a2 - 2304a = 0

a (256a - 2304) = 0

a = 0 or a = 230

However
,

Q States a a positive constant : a : 9 only.IS

a = 9
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b . To find point P
, find intersection point between line and parabola by solving

simultaneously.

(1) y2= 4(9)x

y= 36x

(2) 3x - 4y + 48 = 0

3x - 4y + 18 = 0

3x = 4y - 48

36x = 48y - 576

(y2) = 48y - 576

y
=

- 48y + 576 = 0

ly - 24)2 = 0

y = 24

(24)2 = 36x

= 16

: Point P(76, 24)

c
.

a = 9

:. focus S19 , 0

directux ea x = -9

(1) Solve line e and directux ea

simultaneously.

k)x = - 9

(2) 3x - +y + 48 = 0 Sub2
3) - a) - 4y + 48 = 0
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

- 27 - 4y + 48 = 0

- xy + 21 = 0

xy = 21

y:

Point A -a,

Y

(a,?) Axe
APSA = Area of Rectangle - (R

,
+ R2 + Ry)

= (24 x 25) - ((2x18- 75 x 25) + (Ex5 - 25 x 18) + (2 x 7 x 2d)
= 175 units

APSA = 1075 units
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8. (i) Prove by induction that, for n ∈ +

2 1

1 1

2

2 2

1

2

2

r
r r

n
n

r

n
−

+
=

+
=

∑ ( ) ( )

(6)

 (ii) Prove by induction that, for n ∈ +

f(n) = 12n + 2 × 5n – 1

  is divisible by 7
(6)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

i
.

(1) Base case : check true for n = 1

-
2

2
- 1 = 2(1)2 - 1 = 1[Lis :

r=,
r (r+211119 + 112

RHS

:n=&

LIS = RHS

: true for n = 1

12) Assume true for n = K :

-

(3) Inductive Step , prove true for n = k + 1 :

n+ 1

Se & we are rewriting sum of(K+ 1) terms=(k+ 1)2(k+ 1 + 1)2
as the sum of (k) terms + (k+ 1)

*

term - we can now use Step (2).

↳
2

t 2(k+ 1)2 - 1
=

(n + 112 (k+13 (n + 2)
Thinking ahead ,

sub in n k + 1

Into RHS : this is what we are

- n
=

(x +2)
2

+ 2(n +1)
2

- 1
trying to prove using (2) :

n + 1 2r2 - 1 (n + 112
(n + 11=(k+2)2 & v2(r +1)2

I

(k+ 1 + 1)2
V = 1

Make a note so we know

= x(n2+ an + 4) + 2(u+ 2n + 1) - 1
what we are working towards

(n + 1) 2(u +2)2
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Question 8 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

= n + 43 + 42 + 242 + 4n + 2 - 1

(n + 1) 2(u +2)2

=
n4 + xn3 + 642 + 4n + 1

(n +1)2(n + 2)

2
= (n + 1)

(x + 1)2(k +2)2

I (n + 112

(n +2)

= (k +1) the for n = n + 1

(n + 1 + 1)2

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.

ii. (1) Base Case : check true for n = 7

8(7) : 12" + 2x5
(1) - 1

= 12 + 2x5

= 12 + 2x1

= 14

= 2/7) =divisible by 7.

:
true for n = 1

12) Assume true for n = K :

f(k) = 124 + 2 x 54
- 1
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Question 8 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

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

f(x + ) = 12 "* + 2x5
n + 1 - 1

= (24+
+ 2x5k

f(u+ 1) - f(k) = (12
* "

+ 2 x54) - (12" + 2x544)

: [((2)' (12)" + 2 x(54- ((5)) - (12" + 2x5")

: [12(12(" + 1015"+1] - [12" + 215411]

= 12(72)" + 10154 +) - (12)" - 21541)

= 11(124) + 8(54
+

)

= 11(124) + 4(2x5k-

= =(124) + +(124) + +(2 x 54 -

= 7(124) +↑[

f(n + 1) - f(k) = 7(24) + 4f(x)

: f(k+ 1) = =(124) + 58(K) : true for n = k +

14) Conclusion

Hence result is true for n = K + 1
.

As true for n: 1 and have shown if true for n = K then it is

true for n = r + 1
,

so it is true for all ne IN by induction.


