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

	 Find, by algebraic integration,

2 3
1

3

x x xln � �� d

	 giving the answer in the form Aln 3 + B where A and B are integers.
(5)
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Question 1 continued
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2:	

x cm

Figure 1

	 Figure 1 shows a cube which is increasing in size.

	 At time t seconds,

•	 the length of each edge of the cube is x cm

•	 the volume of the cube is V cm3

	 Given that the volume of the cube is increasing at a constant rate of 5 cm3s–1

	 (a)	 find d
d
x
t

 giving your answer in terms of x.
(3)

	 (b)	 Hence find the value of d
d
x
t

 when V = 64

(2)
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Question 2 continued
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3:	 Given that  y = 0  at  x = 5  solve the differential equation

8
2

y y
x

x yd

d
e� �       y  0  x  5

	 giving your answer in the form  y2 = f (x)
(5)
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Question 3 continued
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(Total for Question 3 is 5 marks)
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4:	 (a)	 Find, in ascending powers of x, the first 4 terms of the binomial expansion of

( )4 5

1

2+ x

		  giving each term in simplest form.
(5)

	 (b)	 State the range of values of x for which this expansion is valid.
(1)

	 Using the expansion from part (a),

	 (c)	 (i)	 state the first 4 terms of the binomial series expansion of ( )4 5

1

2− x

		  (ii)	 show that, if x is sufficiently small,

( ) ( )4 5 4 5

1

2

1

2 2� � � �x x a bx�

			   where a and b are constants to be found.
(3)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 9 marks)



*P78911A01232*

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

12

  

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

	 A curve C has equation

2x + 4y2 = 6 + 3exy

	 The point P 9

2
0,

�
�
�

�
�
�  lies on C.

	 Find an equation of the tangent to C at P, giving your answer in the form 
ax + by + c = 0 where a, b and c are integers.

(6)
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Question 5 continued
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6:	 In this question you must show all stages of your working. 
Solutions relying entirely on calculator technology are not acceptable.

	 A curve C has parametric equations

x = 8 cost + 2    y = 6 sint – 3    0 < t  2π

	 The point P lies on C where t = 
3

�

	 (a)	 Use parametric differentiation to find the exact gradient of the tangent to C at P.
(3)

	 The normal to C at P intersects the x‑axis at the point R.

	 (b)	 Find, using algebra, the exact coordinates of R.
(6)

	 (c)	 Find a Cartesian equation of C. The equation must not involve 
trigonometric expressions.

(2)
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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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(Total for Question 6 is 11 marks)
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7:	 In this question you must show all stages of your working. 
Solutions relying on calculator technology are not acceptable.

	 (a)	 Show that the substitution  u = ex – 1
2

 transforms

24 2

2 1
2

3

8

e

e
d

x

x x�
�� ( )

ln

ln

		  to

12 5

2 1
2

u
u u

u
a

b
�
�� ( )

d

		  where a and b are constants to be found.
(4)

	 (b)	 Find an expression for  
12 5

2 1
2

u
u u

+
+( )

  in the form

A
u

B
u

C
u2
2 1

+ +
+( )

		  where A, B and C are integers.
(3)

	 (c)	 Hence show that

24 2

2 1
2

3

8

e

e
d

x

x x p q�
�

� �� ( )
ln

ln

ln

		  where p and q are constants to be found.
(4)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 11 marks)
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8:	 Relative to a fixed origin O,

•	 the point A has position vector  2i – j + 5k

•	 the point B has position vector  3i + 4j – 6k

	 Given that the line l passes through A and B,

	 (a)	 (i)	 find AB
→

		  (ii)	 find a vector equation for l.
(3)

	 The point C has position vector  pi +4j – k, where p is a constant.

	 Given that CA
→

 is perpendicular to CB
→

,

	 (b)	 find the possible values of p.
(4)

	 The points A, B and C form a triangle ABC.

	 Given also that  p > 0

	 (c)	 find the area of triangle ABC, giving your answer to 3 significant figures.
(4)
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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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(Total for Question 8 is 11 marks)
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9:	 In this question you must show all stages of your working. 
Solutions relying entirely on calculator technology are not acceptable.

	 O x

y

C
R

20
	

a cm

20 cm

360π cm
3

	 Figure 2	 Figure 3

	 The curve C has equation

y x
x x

�
�

� �
�
�
�

�
�
�12

2 3

3 5
2

1

2

	 The finite region, R, shown in Figure 2, is bounded by the curve C, the line with 
equation x = 20, the x‑axis and the y‑axis.

	 The region R is rotated through 2π radians about the x‑axis to form a solid, S.

	 (a)	 Use algebraic integration to find the exact volume of S.

		  Give your answer in the form  k ln λ where k and λ are constants.
(4)

	 Figure 3 shows a hollow vase with identical shape to solid S.

	 The vase is made of glass, which has negligible thickness.

	 When the vase is full of water,

volume of water in the vase = volume of S

	 When the vase contains 360π cm3 of water, the depth of the water is a cm, as shown in 
Figure 3.

	 (b)	 Use algebra to find the value of a, giving your answer to one decimal place.
(3)
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Question 9 continued
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P78911A02932* Turn over      

29

  

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 9 continued
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(Total for Question 9 is 7 marks)
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10:	[In this question you may assume that if n is an integer and n2 is even, then n is even.]

	 Given that p and q are integers, use proof by contradiction to show that

p2 – 4q + 2 ≠ 0
(5)
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Question 10 continued
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 10 is 5 marks)
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