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1.	

M

NL

Q

P Rx + 7 2x

2x

Figure 1

In this question you must show all stages of your working. 
Solutions relying on calculator technology are not acceptable.

	 Figure 1 shows a sketch of a triangle LMN and a sketch of a triangle PQR.

	 Triangle LMN is an equilateral triangle with sides (x + 7) cm.

	 Triangle PQR is a right-angled isosceles triangle with PQ = PR = 2x cm and angle 
QPR = 90°

	 (a)	 Find, in its simplest form in terms of x, the length QR.
(2)

	 Given that the perimeter of triangle LMN is equal to the perimeter of triangle PQR,

	 (b)	 find the value of x, writing your answer in the form a b2 + , where a and b are 
integers.

(5)

(Total for Question 1 is 7 marks)
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2.	 In this question you must show all stages of your working. 
Solutions relying on calculator technology are not acceptable.

	 A curve has equation

y = x(x + 3)(x – 2)

	 (a)	 Find, in simplest form, d
d
y
x (3)

	 (b)	 Hence find the range of values for x such that

d

d

y
x
 2

(4)

(Total for Question 2 is 7 marks)

3.		  In this question you must show all stages of your working.
		  Solutions relying on calculator technology are not acceptable. 

	 Solve the equation 

2 1
152

2
y

y
� �

(5)

(Total for Question 3 is 5 marks)
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4.	

y

O x

P (–1, 4)

Q (4, 7)

R ( p, –3)

Diagram not

drawn to scale

Figure 2

	 Figure 2 shows the points P, Q and R.

	 Points P and Q have coordinates (–1, 4) and (4, 7) respectively.

	 (a)	 Find an equation for the straight line passing through points P and Q.

		  Give your answer in the form ax + by + c = 0 where a, b and c are integers.
(3)

	 The point R has coordinates ( p, –3), where p is a positive constant.

	 Given that angle QPR = 90°,

	 (b)	 find the value of p.

(Solutions relying on calculator technology are not acceptable.)
(3)

(Total for Question 4 is 6 marks)
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5.	 Find

4 3

2
0

2

x
x

x x�� d           >

	 writing the answer in its simplest form.
(5)

(Total for Question 5 is 5 marks)

6.	 In this question you must show all stages of your working. 
Solutions relying on calculator technology are not acceptable.

	 The equation

k (3x2 + 8x + 9) = 2 – 6x

	 where k is a real constant, has no real roots.

	 Find the range of possible values for k.
(7)

(Total for Question 6 is 7 marks)
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7.	

A

B

C

D
E

9 cm

6 cm

3.5 radians

Diagram not

drawn to scale

Figure 3

In this question you must show detailed reasoning.

	 Figure 3 shows the design for a company logo.

	 The design consists of a triangle ABE joined to a sector BCDE of a circle with radius 
6 cm and centre E. 
The line AE is perpendicular to the line DE and the length of AE is 9 cm.

	 The size of angle DEB is 3.5 radians, as shown in Figure 3.

	 (a)	 Find the length of the arc BCD.
(2)

	 Find, to one decimal place,

	 (b)	 the perimeter of the logo,
(3)

	 (c)	 the area of the logo.
(4)

(Total for Question 7 is 9 marks)
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8.	

y

xO

A B

l
P (–3, 4) Q (0, 4)

S (4, 10)

R (2, 0)

y = g (x)

Figure 4

	 Figure 4 shows a sketch of the graph of y = g (x), –3  x  4 and part of the line l with 

equation  y x=
1

2

	 The graph of y = g (x) consists of three line segments, from P (–3, 4) to Q (0, 4), from 
Q (0, 4) to R (2, 0) and from R (2, 0) to S (4, 10).

	 The line l intersects y = g (x) at the points A and B as shown in Figure 4.

	 (a)	 Use algebra to find the x coordinate of the point A and the x coordinate of the 
point B. 
Show each step of your working and give your answers as exact fractions.

(6)

	 (b)	 Sketch the graph with equation

y x x� �
3

2
3 4g      ( )  

		  On your sketch show the coordinates of the points to which P, Q, R and S 
are transformed.

(2)

(Total for Question 8 is 8 marks)
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9.	 The curve C has equation y = f (x), x > 0 where

� � �
�

f ( )x x
x

30
6 5

2

	 Given that the point P (4, –8) lies on C,

	 (a)	 find the equation of the normal to C at P, giving your answer in the form y = mx + c, 
where m and c are constants.

(4)

	 (b)	 Find f (x), giving each term in its simplest form.
(5)

(Total for Question 9 is 9 marks)

10.	(a)	 On the axes in the answer book sketch and clearly label the graphs of

		  (i)	 y = x(a – x)

		  (ii)	 y = x2(b – x)

		  where a and b are positive constants b > a 

		  Show clearly the coordinates of all the points where the curves cross or meet the 
coordinate axes.

(5)

	 (b)	 Show that the x-coordinates of the points of intersection of

y = x(4 – x)    and    y = x2(7 – x)

		  are given by the solutions to the equation

x(x2 – 8x + 4) = 0
(2)

	 The point A lies on both of the curves and the x and y coordinates of A are both positive.

	 (c)	 Find the exact coordinates of A, leaving the answer in the form p q r s� �� �3 3,  , 
where p, q, r and s are integers.

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

(Total for Question 10 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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Question 1

Write the answer to Question 1 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

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

(Total for Question 1 is 7 marks)
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Question 2

Write the answer to Question 2 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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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 7 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 5 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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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P87466A0924* Turn over      

9

  

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 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

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

(Total for Question 4 is 6 marks)
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Question 5

Write the answer to Question 5 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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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 5 marks)
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Question 6

Write the answer to Question 6 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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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 7 marks)
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Question 7

Write the answer to Question 7 on these 2 pages
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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 4 pages
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Question 8 continued
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Question 8 continued
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Question 8 continued
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This is the end of Question 8 answer space. Please turn the page for Question 9 answer space.

(Total for Question 8 is 8 marks)
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Question 9

Write the answer to Question 9 on these 2 pages
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Question 9 continued
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This is the end of Question 9 answer space. Please turn the page for Question 10 answer space.

(Total for Question 9 is 9 marks)
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Question 10

Write the answer to Question 10 on these 3 pages
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Question 10 continued
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Question 10 continued
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(Total for Question 10 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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