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 The diagram shows a circle, centre O, radius 4 cm, enclosed within a sector PBCDP of a circle, centre 
P. The circle centre O touches the sector at points A, C and E. Angle BPD is /3 radians.

 (i) Show that PA = 4 3 cm and PB = 12 cm. [2]
 
 Find, to 1 decimal place,

 (ii) the area of the shaded region, [4]

 (iii) the perimeter of the shaded region. [4]

11 (i) Find  ! 1
1+ x

 dx. [2]

 (ii) Given that  y = 2x
1+ x

, show that  dy
dx  = A

1+ x
 + Bx

" 1+ x #3, where A and B are to be found. [4]

 (iii) Hence find  ! x
" 1+ x #3 

 dx and evaluate  !3

0

x
" 1+ x #3  dx. [4]
4
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9 (a) Find  (x1
3 – 3)2 dx. [3]

 (b) (i) Given that  y = x x2 6+ , find  dy
dx . [3]

  (ii) Hence find x2 + 3
x2 6+   dx. [2]

10 A particle travels in a straight line so that, t s after passing through a fixed point O, its displacement s m 
from O is given by s = ln(t2 + 1).

 (i) Find the value of t when s = 5. [2]

 (ii) Find the distance travelled by the particle during the third second. [2]

 (iii) Show that, when t = 2, the velocity of the particle is 0.8 ms–1. [2]

 (iv) Find the acceleration of the particle when t = 2. [3]

11 Solve the equation

 (i) 3 sin x – 4 cos x = 0,  for 0°  x  360°, [3]

 (ii) 11 sin y + 1 = 4 cos2 y,  for 0°  y  360°, [4]

 (iii) sec (2z + π
�   
3 ) = –2,  for  0  z π radians. [4]

3

0606/02/O/N/09© UCLES 2009 [Turn over

1 A function f is defined by  f: x e x–1,  where x  0.

 (i) State the range of f. [1]

 (ii) Find an expression for f –1. [2]

 (iii) State the domain of f –1. [1]

2 (i) Find the first four terms, in ascending powers of x, in the expansion of  
 

2  –
 x

 2

6

. [4]

 (ii) Find the coefficient of x3 in the expansion of   (l + x)2 2  –
 x

 2

6

. [2]

3 The table shows experimental values of the variables x and y which are related by the equation  

 y = 
a

x2  + 
b

x
 ,  where a and b are constants.

x 2  4 6 8 10

y 6.24  2.82 1.79 1.33 1.05

 (i) Using graph paper, plot x2y against x and draw a straight line graph. [3]

 (ii) Use your graph to estimate the value of a and of b. [4]

4 Find the coordinates and the nature of the stationary points of the curve    y = x3 + 3x2 – 45x + 60. [7]

5 Relative to an origin O, the position vectors of points A and B are 
7

24  
and 

10

20
 respectively.

 Find

 (i) the length of OA , [2]

 (ii) the length of AB . [2]

 Given that ABC is a straight line and that the length of AC  is equal to the length of OA, find

 (iii)  the position vector of the point C. [3]

6 (i) Given that   y = x x4 +12 ,   show that   
dy
dx

 = 
k x

x

( + 2)

4 +12
,   where k is a constant to be found. [4]

 (ii) Hence evaluate  

6

–2

3 + 6

4 +12

x

x
 dx . [3]
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1 Given that   A = ! 13 6
 7 4",   find the inverse matrix A–1 and hence solve the simultaneous equations

13x + 6y = 41,
 7x + 4y = 24.

 [4]

2 Variables x and y are connected by the equation   y = (2x – 9)3.   Given that x is increasing at the rate of 
4 units per second, find the rate of increase of y when x = 7. [4]

3 Find the set of values of m for which the line   y = mx + 2   does not meet the curve   y = x2 – 5x + 18.
 [5]

4 (i) Differentiate  x ln x  with respect to x. [2]

 (ii) Hence find   #ln x dx. [3]

5 Solve the equation

 (i) 4x

25–x = 24x

8x–3 , [3]

 (ii) lg (2y + 10) + lg y = 2. [3]

6 (a) A sports team of 3 attackers, 2 centres and 4 defenders is to be chosen from a squad of 
5 attackers, 3 centres and 6 defenders.  Calculate the number of different ways in which this can 
be done. [3]

 (b) How many different 4-digit numbers greater than 3000 can be formed using the six digits 
1, 2, 3, 4, 5 and 6 if no digit can be used more than once? [3]
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1 The functions f and g are defined for x ! ! by

    f : x  ! x3,

    g : x  ! x + 2.

 Express each of the following as a composite function, using only f, g, f –1 and/or g–1 :

 (i) x ! x3 + 2, [1]

 (ii) x ! x3 – 2, [1]

 (iii) x ! (x + 2)
1
3. [1]

2 Prove the identity

 cos x cot x + sin x ! cosec x . [4]

3 Evaluate 

    

�
0

�
–
6 sin(2x + 

�–
6 
)dx.

 

[4]

4

90 m
2 ms–1

A

B

  The diagram shows a river 90 m wide, flowing at 2 ms–1 between parallel banks. A ferry travels in a 
straight line from a point A to a point B directly opposite A. Given that the ferry takes exactly one 
minute to cross the river, find

 (i) the speed of the ferry in still water, [3]

 (ii) the angle to the bank at which the ferry must be steered. [2]

5  The straight line   2x + y  =  14   intersects the curve   2x2 – y2  =  2xy – 6   at the points A and B. Show 
that the length of AB is 24 5 units. [7]
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1 Find  Ⱥ
  
(2 + 5x – 

1––––––
(x – 2)2 ) dx. [3]

2 (a)
A B

C

!

  Copy the diagram and shade the region which represents the set  A F (B E C!). [1]

 (b)

X Y
!

  Express, in set notation, the set represented by the shaded region. [1]

 (c) The universal set ! and the sets P and Q are such that n(!) = 30, n(P) = 18 and n(Q) = 16. Given 
that n(P F Q)! = 2, find n(P E Q). [2]

3 The volume V cm3 of a spherical ball of radius r cm is given by  V = 4–
3

 �r3.  Given that the radius is 
increasing at a constant rate of 1–�  cm s–1, find the rate at which the volume is increasing when V = 288�.
 [4]

3
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1  

15 cm

15 cm 12 cm

B

A

O

 The diagram shows a sector AOB of a circle, centre O, radius 15 cm. The length of the arc AB is 12 cm.  

 (i) Find, in radians, angle AOB. [2]

 (ii) Find the area of the sector AOB. [2]

2 The equation of a curve is    y = x3 – 8.    Find the equation of the normal to the curve at the point where the

curve crosses the x-axis. [4]

3 Show that  
 

1 – cos2!
sec2!  – 1

 = 1 – sin2!. [4]

4 The line    y = 5x – 3    is a tangent to the curve    y = kx2 – 3x + 5    at the point A. Find

 (i) the value of k, [3]

 (ii) the coordinates of A. [2]

5 (a) Solve the equation  9
2x – 1

 = 27
x
. [3]

 (b) Given that 

 

a b
– 1
2

2

3

a b
3 –

2

3

 

= a pbq,  find the value of p and of q. [2]

6 Solve the equation      2x3 + 3x2 – 32x + 15 = 0. [6]

7 (i)   Find   
d
–
dx (xe3x –

e3x
–––
3

) . [3]

 (ii) Hence find      ∫xe3xdx. [3]
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7
y

xO

P (x, y)

y = 4 2
x2

 The diagram shows part of the curve   y
x

=
4 2

2
.   The point P (x, y) lies on this curve.

 (i) Write down an expression, in terms of x, for (OP)2. [1]

 (ii) Denoting (OP)2 by S, find an expression for  dSdx . [2]

 (iii) Find the value of x for which S has a stationary value and the corresponding value of OP. [3]

8 Solve the equation

 (i) 22x + 1 = 20, [3]

 (ii) 
5
25

125
25

4 1 3

2

y

y

y

y

< +

<
= . [4]

9 Given that   A = !4 1
2 3",   B = !3 –5

0 2"   and   C = ! 4
1 ",   calculate

 (i) AB, [2]

 (ii) BC, [2]

 (iii) the matrix X such that AX = B.
 [4]

10 (a) Find

  (i) # 12
(2x – 1)4  dx, [2]

  (ii) #x(x –1)2dx. [3]

 (b) (i) Given that   y x x= < +2 5 4( ) ,   show that   d
d
y
x

x
x

=
+

+

3 1
4

( ) . [3]

  (ii) Hence find   # ( )x
x
+

+

1
4

dx. [2]
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