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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]
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12 Answer only one of the following two alternatives.

 EITHER

 The functions f and g are defined, for x ! 1, by

 f(x) = (x + 1)2 – 4,

 g(x) = 
3x + 5
x – 1

 .

 Find

 (i) fg(9), [2]

 (ii) expressions for f –1(x) and g–1(x), [4]

 (iii) the value of x for which g(x) = g–1(x). [4]

 OR

 A particle moves in a straight line so that, at time t s after passing a fixed point O, its velocity is v ms–1, 
where

v = 6t + 4 cos 2t.

 Find

 (i) the velocity of the particle at the instant it passes O, [1]

 (ii) the acceleration of the particle when t = 5, [4]

 (iii) the greatest value of the acceleration, [1]

 (iv) the distance travelled in the fifth second. [4]
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7 (i) Using graph paper, draw the curve  y = sin 2x  for  0°  x 360 °. [3]

 In order to solve the equation  1 + sin 2x = 2cos x  another curve must be added to your diagram. 

 (ii) Write down the equation of this curve and add this curve to your diagram. [3]

 (iii) State the number of values of x which satisfy the equation  1 + sin 2x = 2cos x  for  0 °  x 360 °.
 [1]

8  It is given that A = 
2 –1

4 3
,   B = 

1 –3

2 0
 and C = 

5

–2
. Find

 (i) AB, [2]

 (ii) BC, [2]

 (iii) A–1, and hence find the matrix X such that AX = B. [4]
 

9 A particle moves in a straight line so that, t seconds after passing through a fixed point O, its velocity, 

 v ms–1, is given by   v =
 

20
(2t + 4)2 .   Find

 (i) the velocity of the particle at O, [1]

 (ii) the acceleration of the particle when t = 3, [3]

 (iii) the distance travelled by the particle in the first 8 seconds. [4]

10 (a) Solve   lg(7x – 3) + 2 lg5 = 2 + lg(x + 3). [4]

 (b) Use the substitution  u = 3x  to solve the equation   3
x+1

 + 3
2– x

 = 28 . [5]
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11 A particle moves in a straight line such that its displacement, x m, from a fixed point O on the line at 
time t seconds is given by  x = 12{1n (2t + 3)}.  Find

 (i) the value of t when the displacement of the particle from O is 48 m, [3]

 (ii) the velocity of the particle when t = 1, [3]

 (iii) the acceleration of the particle when t =1. [3]

12 Answer only one of the following two alternatives.

 EITHER

y

y = 5

xO

A

B      , 7

C

π––4

 The diagram shows part of a curve for which  dy––
dx

 = 8 cos 2x.  The curve passes through the 

 point  B !�–4, 7".  The line  y = 5  meets the curve at the points A and C.

 (i) Show that the curve has equation  y = 3 + 4 sin 2x. [3]

 (ii) Find the x-coordinate of the point A and of the point C. [4]

 (iii) Find the area of the shaded region. [5]

 OR

 A curve is such that  dy––
dx

 = 6e3x – 12.  The curve passes through the point (0, 1).

 (i) Find the equation of the curve. [4]

 (ii) Find the coordinates of the stationary point of the curve. [3]

 (iii) Determine the nature of the stationary point. [2]

 (iv) Find the coordinates of the point where the tangent to the curve at the point (0, 1) meets the 
x-axis. [3]
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12 Answer only one of the following two alternatives.

 EITHER

 (i) State the amplitude of  1 + sin (x–
3). [1]

 (ii) State, in radians, the period of  1 + sin (x–
3). [1]

y

x

x
3

O

A B
y = 1.5

y = 1 + sin (–)

 The diagram shows the curve  y = 1 + sin (x–
3)  meeting the line y = 1.5 at points A and B. Find

 (iii) the x-coordinate of A and of B, [3]

 (iv) the area of the shaded region. [6]

 OR

 A particle moves in a straight line such that t s after passing through a fixed point O, its velocity,
v m s–1, is given by  v = k cos 4t,  where k is a positive constant. Find

 (i) the value of t when the particle is first instantaneously at rest, [1]

 (ii) an expression for the acceleration of the particle t s after passing through O. [2]

 Given that the acceleration of the particle is 12 m s–2 when t = 
3π
8

 ,

 (iii) find the value of k. [2]

 Using your value for k,

 (iv) sketch the velocity-time curve for the particle for 0 ! t ! π, [2]

 (v) find the displacement of the particle from O when t = 
π
24

 . [4]
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12 Answer only one of the following two alternatives.

 EITHER

O

D

C

B

A

6 cm

0.6 rad

2 cm

 The diagram shows a sector AOB of a circle with centre O and radius 6 cm. Angle AOB = 0.6 radians. 
The point D lies on OB such that the length of OD is 2 cm. The point C lies on OA such that OCD is a 
right angle.

 (i) Show that the length of OC is approximately 1.65 cm and find the length of CD. [4]

 (ii) Find the perimeter of the shaded region. [3]

 (iii) Find the area of the shaded region. [3]

 OR

 A particle moves in a straight line so that t seconds after passing a fixed point O its acceleration, 
a ms–2, is given by   a = 4t – 12. Given that its speed at O is 16 ms–1, find

 (i) the values of t at which the particle is stationary, [5]

 (ii) the distance the particle travels in the fifth second. [5]


