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1.	 Find

	 (i)	 (a)	 (2 + 3) dx x12∫
(2)

		  (b)	
5

4 1
2

x
x

x
�� d

(2)

	 (ii)	 Given that

t
t

t
a

a �
�� 1

7
2

d ln     a > 0

		  find the exact value of constant a.

(Solutions relying on calculator technology are not acceptable.)
(4)

(Total for Question 1 is 8 marks)

2.	 y x x� � �
�
�

�
�
�( ) tan2 3

1

2

2     0 < x < π

	 Given that d
d

y
x
= 0  when x = α

	 (a)	 show that

2α2 – 3 + 4α sin α = 0
(6)

	 The iterative formula

x
x xn
n n

� �
�� �1

3

2 4sin

	 can be used to find an approximation for α.

	 (b)	 Taking x1 = 0.7, find the values of x2 and x3, giving each answer to 4 decimal places.
(2)

	 (c)	 By choosing a suitable interval and a suitable function that should be stated, show	
that α = 0.7283 to 4 decimal places.

(2)

(Total for Question 2 is 10 marks)
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3.	 g( )x x x x x
x x

�
� � � �

� �

4 3 2

2

7 8 48

12
    x > 3    x ∈ 

	 (a)	 Given that

x x x x
x x

x A B
x

4 3 2

2

27 8 48

12 3

� � � �
� �

� � �
�

		  find the values of the constants A and B.
(4)

	 (b)	 Hence, or otherwise, find the equation of the tangent to the curve with equation 
y = g (x) at the point where x = 4. Give your answer in the form y = mx + c, where m 
and c are constants to be determined.

(Solutions relying on calculator technology are not acceptable.)
(5)

(Total for Question 3 is 9 marks)

4.	 A curve has equation

y = ln(1 – cos 2x)    x ∈     0 < x < π

	 Show that

	 (a)	 d
d
y
x

 = k cot x, where k is a constant to be found.
(4)

	 Hence find the exact coordinates of the point on the curve where

	 (b)	 d
d

y
x
= 2 3

(4)

(Total for Question 4 is 8 marks)
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5.	 In this question you must show all stages of your working. 
Solutions relying entirely on calculator technology are not acceptable.

	 (a)	 Prove that

2 cosec 2A – cot A ≡ tan A  
2
nπA �     n ∈ 

(4)

	 (b)	 Hence solve, for 0  θ  
2
�

		  (i)	 2 cosec 4θ – cot 2θ = 3

		  (ii)	 tan θ + cot θ = 5

			   Give your answers to 3 significant figures.
(5)

(Total for Question 5 is 9 marks)
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6.	

	 O

y

x

y = f (x)

	 O

y

x

y = g (x)

	 Figure 1	 Figure 2

	 Figure 1 shows a sketch of part of the graph y = f (x), where

f (x) = 2 ½ 3 – x ½ + 5    x  0

	 Figure 2 shows a sketch of part of the graph y = g (x), where

g( )x x
x

�
�
�
9

2 3
    x  0

	 (a)	 Find the value of fg (1)
(2)

	 (b)	 State the range of g
(2)

	 (c)	 Find g–1

(3)

	 Given that the equation f (x) = k, where k is a constant, has exactly two roots,

	 (d)	 state the range of possible values of k.
(3)

(Total for Question 6 is 10 marks)
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7.	

O

P

tT

Figure 3

	 A colony of bees is being studied. The number of bees in the colony is modelled by 
the equation

P
t

t� �
�

200
160

15

0 6

0 8

e

e

.

.
     t ∈     t  0

	 where P is the number of bees, measured in thousands, t years after the study started. 
A sketch of the graph of P against t is shown in Figure 3

	 (a)	 Calculate the number of bees in the colony at the start of the study.
(2)

	 (b)	 Find d
d
P
t (3)

	 The population of bees initially decreases, reaching a minimum value after T years, as 
shown in Figure 3

	 (c)	 Using your answer to part (b), calculate the value of T to 2 decimal places.

(Solutions relying entirely on calculator technology are not acceptable.)
(4)

(Total for Question 7 is 9 marks)
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8.	 In this question you must show all stages of your working. 
Solutions relying entirely on calculator technology are not acceptable.

	 (a)	 Express 10 cos θ –3 sin θ in the form R cos(θ + α), where R > 0 and 0 < α < 90°

		  Give the exact value of R and the value of α to 2 decimal places.
(3)

	 Alana models the height above the ground of a 
passenger on a Ferris wheel by the equation

H = 12 – 10 cos(30t)° + 3 sin(30t)°

	 where the height of the passenger above the 
ground is H metres at time t minutes after the 
wheel starts turning.

	 Use part (a) and the equation of the model to answer parts (b), (c) and (d).

	 (b)	 Calculate

		  (i)	 the maximum value of H

		  (ii)	 the value of t when this maximum first occurs.

		  Give each answer to 2 decimal places.
(3)

	 (c)	 Calculate the value of t when the passenger is 18 m above the ground for the 
first time.

		  Give your answer to 2 decimal places.
(4)

	 (d)	 Determine the time taken for the Ferris wheel to complete two revolutions.
(2)

(Total for Question 8 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS

H
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Question 1

Write the answer to Question 1 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

This is the end of Question 1 answer space. Please turn the page for Question 2 answer space.

(Total for Question 1 is 8 marks)
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Question 2

Write the answer to Question 2 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

This is the end of Question 2 answer space. Please turn the page for Question 3 answer space.

(Total for Question 2 is 10 marks)
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Question 3

Write the answer to Question 3 on these 2 pages
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Question 3 continued
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This is the end of Question 3 answer space. Please turn the page for Question 4 answer space.

(Total for Question 3 is 9 marks)
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Question 4

Write the answer to Question 4 on these 2 pages
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_____________________________________________________________________________________
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

This is the end of Question 4 answer space. Please turn the page for Question 5 answer space.

(Total for Question 4 is 8 marks)
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Question 5

Write the answer to Question 5 on these 4 pages

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 5 continued
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Question 5 continued
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Question 5 continued
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This is the end of Question 5 answer space. Please turn the page for Question 6 answer space.

(Total for Question 5 is 9 marks)
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Question 6

Write the answer to Question 6 on these 4 pages
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Question 6 continued
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Question 6 continued
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Question 6 continued
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This is the end of Question 6 answer space. Please turn the page for Question 7 answer space.

(Total for Question 6 is 10 marks)
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Question 7

Write the answer to Question 7 on these 4 pages
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Question 7 continued
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P87469A02124* Turn over      

21

  

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

Question 7 continued
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This is the end of Question 7 answer space. Please turn the page for Question 8 answer space.

(Total for Question 7 is 9 marks)
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Question 8

Write the answer to Question 8 on these 3 pages
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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