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Answer ALL questions.  Write your answers in the spaces provided.

1. The point P(3, −4) lies on the curve with equation y = f (x)

 State the coordinates of the image of P under the transformation represented by the curve 
with equation 

 (a) y = f (x − 2)
(1)

 (b) y = −f (x)
(1)

 (c) 2y = f (x)
(1)

 (d) y = f (x) + 4
(1)
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Question 1 continued
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2.  In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.

y

xO

Q
P

Figure 1

 Figure 1 shows a sketch of the curve with equation  y = 2x2 + 3x  and the straight line with

 equation  y = 
1
2

x + 3

 The line meets the curve at the points P and Q, as shown in Figure 1.

 (a) Using algebra, find the coordinates of P and the coordinates of Q.
(5)

 (b) Hence write down the range of values of x for which  2x2 + 3x  
1
2

x + 3

(2)
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Question 2 continued
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3. A curve has equation 

y = 
x3

16
 − 4 x  + 

8
x

 ,   x > 0

 (a) Find  
d
d

y
x

  giving your answer in its simplest form.
(3)

 The point  P(4, −2)  lies on the curve.

 (b) Use the answer to part (a) to find the equation of the normal to the curve at P, writing 
your answer in the form ax + by + c = 0 , where a, b and c are integers to be found.

(4)
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Question 3 continued
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4.  In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.

 (i) Given

4
23

a

b  = 32 2

  use the laws of indices to write a in terms of b.
(4)

 (ii) Solve the equation 

3x = x 2 + 14

  giving your answer as a simplified surd.
(3)
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Question 4 continued
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5.
A

3 m
1.25 rad

O

C

B

Figure 2

 Figure 2 shows the plan view of a design for a garden pond.

 The pond consists of a sector, AOBCA, of a circle with centre O, joined to a triangle AOB.

 Given AO = BO = 3 m and angle AOB = 1.25 radians,

 (a) find the perimeter of the pond, giving your answer, in metres, to 2 decimal places.
(4)

 Given that there is a uniform depth of water in the pond of 1.5 m,

 (b) find the volume of water in the pond, in m3, to one decimal place.
(4)
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Question 5 continued
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(Total for Question 5 is 8 marks)
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6.
y

x

M

P(−5, 8)

O

R(−1, 2)

Q(7, 8)

Figure 3

 The points P(−5, 8), Q(7, 8) and R(−1, 2) form the vertices of a triangle PQR, as shown 
in Figure 3.  The point M is the midpoint of QR.

 The line l passes through M and is parallel to PR.

 (a) Find an equation for l, writing your answer in the form ax + by + c = 0 , 
where a, b and c are integers to be found.

(4)

 The line l cuts PQ at the point N.

 (b) Find

  (i) the coordinates of N,

  (ii) the area of triangle MNQ.
(3)
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Question 6 continued
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(Total for Question 6 is 7 marks)
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7. (a) Sketch, on Diagram 1, the graphs of 

  (i) y = 2 cos x,   −90°  x  360°

  (ii) y = tan x,   −90°  x  360°
(4)

 (b) Given that  n ∈  , deduce, in terms of n, the number of real solutions of the equation

  (i) 2 cos x = tan x,   −90°  x  (360n)°

  (ii) tan x = −
3
2

,   −90°  x  (360n)°

(2)

y

xO 360°270°180°90°−90°

−4
−3
−2
−1

1
2
3
4

Diagram 1

(If you make an error there is a spare copy of Diagram 1 on the next page.)
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Question 7 continued
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Spare copy of Diagram 1

(Only use this diagram if you have made an error on Diagram 1.)
Q7

(Total for Question 7 is 6 marks)
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8.
y

xO

y = f (x)

Figure 4

 Figure 4 shows a sketch of a curve with equation  y = f (x) ,  where

f (x) = (x + 2)(x − 10)(2x − 3)

 (a) Deduce the values of x for which

f (x) > 0
(2)

 (b) Expand  f (x)  to the form

2x3 + ax2 + bx + 60

  where a and b are integers to be found. 
(3)

 A copy of Figure 4, called Diagram 2, is shown on the next page.

 (c) (i) Sketch, on Diagram 2, the curve with equation  y = 
k
x

 + 60 ,  where k is a positive

   constant.  You must show clearly the position and equation of the horizontal 
asymptote to the curve.

  (ii) Hence deduce the number of real roots of the equation

f (x) = 
k
x

 + 60  where k is a positive constant

(4)
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Question 8 continued
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9.
y

P

l1

O

C

x

Figure 5

 Figure 5 shows a sketch of the curve C with equation 

4x2 + 9y2 + 4xy = 64

 The curve C crosses the negative y-axis at the point P.

 The line l1 has gradient 2 and passes through P, as shown in Figure 5.

 (a) Find the equation of l1 giving your answer in the form  y = mx + c ,  where m and c 
are constants to be found.

(3)

 The line l2 has equation  y = 2x + k ,  where k is a constant.

 (b) Show that the y coordinate of any points where l2 meets C are solutions of the equation

12y2 − 4ky + k2 − 64 = 0
(3)

 Given that l2 meets C at two distinct points,

 (c) find the range of possible values for k.
(4)
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Question 9 continued
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Question 9 continued
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10. (i) Find  2 1
4
x

x
x−∫ d   writing your answer in simplest form.

(5)

 (ii) A curve C has equation  y = f (x) .

  Given

  • f ʹ (x) = ax2 + b , where a and b are constants

  • the gradient of C at the point (3, 5) is 4

  • the y intercept of C is − 5

  find  f (x)
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

ex
em

pla
r

ex
em

pla
r

DRAFT

DRAFT

www.mymathscloud.com
www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om



23

*S63010A02324* Turn over     

 
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

Leave 
blank

Question 10 continued
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