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Problem 1 [ / 5 marks ]

Solve the following equations

1) 16�x
x� 4 � 3= 0 [ 2 ]

2) 16�x
x� 4 =x� 4 [ 3 ]

Problem 2 [ / 5 marks ]

Consider the function f(x)= (1� k)x2+x+ k.

Find the value of k for which f(x) has only one root.

Problem 3 [ / 8 marks ]

1) Give the value of

a) log 1

3
(9) [ 2 ]

b) log4
� 1

64

)
[ 2 ]

c) log2
(

2
√

16

)
[ 2 ]

2) Hence solve log 1

3
(9)+ log4

� 1

64

)
� 2 log 1

2

(
2

√

16

)
= log7(x) [ 2 ]
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** ANSWERS **

A graphic display calculator may be required for this paper
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Problem 1 [ 7marks ]
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8821 – 7104

Full marks are not necessarily awarded for a correct answer with no working. Answers must be 
supported by working and/or explanations. Where an answer is incorrect, some marks may be given 
for a correct method, provided this is shown by written working. You are therefore advised to show all 
working.

Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be 
continued below the lines, if necessary.

1. [Maximum mark: 7] 

Consider the function  f (x) = -2(x - 1)(x + 3), for  x ∈ \ . The following diagram shows part 
of the graph of  f .

y

x

(a) For the graph of  f 

(i) find the  x-coordinates of the  x-intercepts; 

(ii) find the coordinates of the vertex. [5] 

The function  f  can be written in the form  f (x) = -2(x - h)2 + k .

(b) Write down the value of  h  and the value of  k . [2]
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S=f−3; 1g

V:(−1; 8)

h=−1 and k=8

Problem 2 [ 4marks ]�
3x2− k

x

�
9
=−k9

x9
+ 27k8

x6
− 324k7

x3
+ 2268k6− 10206k5x3+ 30618k4x6− 61236k3x9+ : : ::

If we want the coefficient of the term in x6 to be 6048 then k4= 6048
30618 then k=2/3

Problem 3 [ 9marks ]

u1=S2=
2

3

( 7
8

�
= 7

12

Sn=u1

�
7
8

�n
− 1�

7
8

�
− 1

)S1= 7

12
0− 1�
7
8

�
− 1

= 7

12 �
1
1
8

= 14
3

,Sn=
56
13 −

1

1000

, 7

12

�
7
8

�n
− 1�

7
8

�
− 1

= 13997
3000 ,

�
7
8

�n
− 1�

7
8

�
− 1

= 13997
1750 ,

( 7
8

�
n=1− 13997

14000 =
3

14000,n= log 7
8

( 3

14000

�
= 63.2675

as n is an integer, n= 64

1



Problem 4 [ 5marks ]

un= 60− 2.5(n− 1)= 62.5− 2.5n

(a) uk=0, 62.5− 2.5k=0 ,k= 62.5
2.5 = 25

(b) Sn=
n

2
(2� 60+(n− 1)� (−2.5))=n

(
60− (n− 1)� 5

4

�
=−5

4
n2+

(
60+ 5

4

�
n=n

( 245
4
− 5

4
n
�

then Sn=0 forn=0 or n= 49

then maximal value for n close to 49
2
, that is : S24=S25= 750

Problem 5 [ 7marks ]
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Or by Sarina's method

xA=
7�

6
; xB=

11�
6

p<
5

12

(a) Using a calculator:

(b)

Problem 6 [ 4marks ]
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Full marks are not necessarily awarded for a correct answer with no working. Answers must be 
supported by working and/or explanations. Solutions found from a graphic display calculator should be 
supported by suitable working. For example, if graphs are used to find a solution, you should sketch 
these as part of your answer. Where an answer is incorrect, some marks may be given for a correct 
method, provided this is shown by written working. You are therefore advised to show all working.

Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be 
continued below the lines, if necessary.

1. [Maximum mark: 6]

The following diagram shows a circle with centre  O  and radius  5  metres. 

Points  A  and  B  lie on the circle and ˆAOB 1.9=  radians.

diagram not to scale

A

B

O 1.9

(a) Find the length of the chord  [AB] . [3]

(b) Find the area of the shaded sector. [3]
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The radius is r=1:

The distance AB

is dAB=2sin
( 1.9
2

�
= 1.63
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Problem 7 [ 6marks ]

– 13 –

Do not write solutions on this page.

10. [Maximum mark:  15]

The following diagram shows the graph of  f (x)   a sin bx���c , for  0�d x�d 12 .

x

y

1 2 3 4 5 6 7 8 9 10 11 12

5

10

15

20

0

The graph of  f  has a minimum point at  (3 , 5)  and a maximum point at  (9 , 17) .

(a) (i) Find the value of  c .

(ii) Show that 
6

b S
 .

(iii) Find the value of  a . [6]

The graph of  g  is obtained from the graph of  f  by a translation of 
k
0
⎛

⎝
⎜
⎞

⎠
⎟ .  The maximum point  

 

on the graph of  g  has coordinates  (11.5 , 17) .

(b) (i) Write down the value of  k .

(ii) Find  g (x) . [3]

The graph of  g  changes from concave-up to concave-down when  x   w .

(c) (i) Find  w .

�LL�� +HQFH�RU�RWKHUZLVH��¿QG�WKH�PD[LPXP�SRVLWLYH�UDWH�RI�FKDQJH�RI��g . [6]
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c=11

The period is T=12 = 2�

b
) b= �

6

amplitude

a=6

=17− 11
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