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1 Differentiate with respect to x

 (i)   1 + x3 , [2]

 (ii) x2 cos 2x. [3]

2 (i) Find the first 3 terms of the expansion, in ascending powers of x, of  (1 + 3x)6. [2]

 (ii) Hence find the coefficient of x2 in the expansion of  (1 + 3x)6 (1 – 3x – 5x2). [3]

3 Find the set of values of k for which the equation  x2 + (k – 2)x + (2k – 4) = 0 has real roots. [5]

4 (a)
A B

C

!

  (i) Copy the Venn diagram above and shade the region that represents (A E B) F C. [1]

  (ii) Copy the Venn diagram above and shade the region that represents Av E Bv. [1]

  (iii) Copy the Venn diagram above and shade the region that represents (A F B) E C. [1]

 (b) It is given that the universal set  ! = {x : 2 ! x ! 20, x is an integer},
     X = {x : 4 < x < 15, x is an integer},
     Y = {x : x " 9, x is an integer},
     Z = {x : x is a multiple of 5}.

  (i) List the elements of X E Y. [1]
 
  (ii) List the elements of X F Y. [1]

  (iii) Find (X F Y)v E Z. [1]

5 Solve the equation  3x(x2 + 6) = 8 – 17x2. [6]
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10 Solve

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

 (ii) 3 + sin y = 3 cos2 y   for   0° < y < 360°, [5]

 (iii) sec ! z
–
3" = 4   for   0 < z < 5 radians. [3]

11 Answer only one of the following two alternatives.

 EITHER

 A curve has equation  y = 
ln x–––
x2

 , where x > 0.

 (i) Find the exact coordinates of the stationary point of the curve. [6]

 (ii) Show that  
d2y
–––
dx2

 can be written in the form  a ln x + b––––––––
x4

 ,  where a and b are integers. [3]

 (iii) Hence, or otherwise, determine the nature of the stationary point of the curve. [2]

 OR

  A curve is such that  
dy
––
dx

 = 6 cos !2x + 
�
–
2" for – 

�
–
4 ! x ! 5�––

4  . The curve passes through the point !�–4, 5".
 Find

 (i) the equation of the curve, [4]

 (ii) the x-coordinates of the stationary points of the curve, [3]

 (iii) the equation of the normal to the curve at the point on the curve where  x = 3�––
4

. [4]
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4 (a) Given that  sin x = p  and  cos x = 2p,  where x is acute, find the exact value of p and the exact value 
of cosec x. [3] 

 (b) Prove that  (cot x + tan x) (cot x – tan x) = 
1

–––––
sin2 x

 – 
1

–––––
cos2 x

 . [3]

5 Given that a curve has equation  y = x2 + 64   x ,  find the coordinates of the point on the curve where  

 d2y
–––
dx2

 = 0. [7]

6 The line  y = x + 4  intersects the curve  2x2 + 3xy – y2 + 1 = 0  at the points A and B. Find the length of 
the line AB. [7]

7 Solutions to this question by accurate drawing will not be accepted.

O

y

x

C(4, 10)

DA(–1, 5)

B(–2, 6)

 In the diagram the points A(–1, 5), B(–2, 6), C(4, 10) and D are the vertices of a quadrilateral in which 
AD is parallel to the x-axis. The perpendicular bisector of BC passes through D. Find the area of the 
quadrilateral ABCD. [8]
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7 (i) Sketch the graph of  y = °3x + 9°  for –5 < x < 2, showing the coordinates of the points where the 
graph meets the axes. [3]

 (ii) On the same diagram, sketch the graph of  y = x + 6. [1]

 (iii) Solve the equation  °3x + 9°= x + 6. [3]

8 (a) (i) Write down the first 4 terms, in ascending powers of x, of the expansion of  (1 – 3x)7. [3]

  (ii) Find the coefficient of x3 in the expansion of  (5 + 2x)(1 – 3x)7. [2]

 (b) Find the term which is independent of x in the expansion of  !x2 + 2––x "
9
. [3]

9 (i) Given that  y = 
x + 2–––––––––

(4x + 12)½ , show that  dy
––
dx

 = 
k(x + 4)–––––––––

(4x + 12)
3/2,  where k is a constant to be found. [5]

 (ii) Hence evaluate  Ⱥ
1

13 x + 4–––––––––
(4x + 12)

3/2  dx. [3]

10 (a) Given that  logp X = 6  and  logp Y = 4,  find the value of

  (i) logp ! X2
–––
Y ", [2]

  (ii) logY X. [2]

 (b) Find the value of 2z, where z = 5 + log23. [3]

 (c) Express    512  as a power of 4. [2]

11 (a) Solve, for  0 < x < 3  radians, the equation  4 sin x – 3 = 0,  giving your answers correct to 2 decimal 
places. [3]

 (b) Solve, for  0° < y < 360°,  the equation  4 cosec y = 6 sin y + cot y. [6]
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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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8 A curve has equation  y =
 

2x

x2 + 9   
.

 (i) Find the x-coordinate of each of the stationary points of the curve. [4]

 (ii) Given that x is increasing at the rate of 2 units per second, find the rate of increase of y when
x = 1. [3]

9 At 10 00 hours, a ship P leaves a point A with position vector    (– 4i + 8j)  km relative to an origin O, 
where i is a unit vector due East and j is a unit vector due North. The ship sails north-east with a speed 
of 10"2 km h–1. Find

 
 (i) the velocity vector of P, [2]
 

 (ii) the position vector of P at 12 00 hours. [2]

 At 12 00 hours, a second ship Q leaves a point B with position vector    (19i + 34j) km    travelling with 
velocity vector    (8i + 6j) km h–1.

 (iii) Find the velocity of P relative to Q. [2]

 (iv) Hence, or otherwise, find the time at which P and Q meet and the position vector of the point 
where this happens. [3]
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8

 

y

xt units

y = 27 – x2

P

Q
O

S

R

  The diagram shows part of the curve   y = 27 – x2.   The points P and S lie on this curve. The points Q 
and R lie on the x-axis and PQRS is a rectangle. The length of OQ is t units.

 (i) Find the length of PQ in terms of t and hence show that the area, A square units, of PQRS is given 
by 

    A = 54t – 2t 3. [2]

 (ii) Given that t can vary, find the value of t for which A has a stationary value. [3]

 (iii) Find this stationary value of A and determine its nature. [3]

9 A musician has to play 4 pieces from a list of 9. Of these 9 pieces 4 were written by Beethoven, 3 by 
Handel and 2 by Sibelius. Calculate the number of ways the 4 pieces can be chosen if 

 (i)  there are no restrictions, [2]

 (ii) there must be 2 pieces by Beethoven, 1 by Handel and 1 by Sibelius, [3]

 (iii) there must be at least one piece by each composer. [4]

10 The line      2 x + y = 12      intersects the curve      x2 + 3xy + y2 = 176      at the points A and B. Find the
equation of the perpendicular bisector of AB. [9]

11 (a) Find all the angles between 0º and 360º which satisfy

  (i) 2sin x – 3cos x = 0, [3]
 
  (ii) 2sin2 y – 3cos y = 0. [5]

 (b)  Given that    0 ! z ! 3 radians,    find, correct to 2 decimal places, all the values of z for which 
sin(2z + 1) = 0.9.  [3]


