
SECTION  A

QUESTION 1 Marks

(a) Differentiate with respect to x :

(i) e-2x 4
(ii) xex 2

(iii) sin-13x

(iv) loge cos2 x

(b) Find a primitive of 3

(i) 1
2x + 3

(ii) x + 2
x2 + 4

(c) Evaluate 3

(cos x - sin x)2

0

p

2

Ú dx
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QUESTION 2     Marks

(a) A particle, moving in a straight line, starts from the origin with  3

velocity  15 m/s.  Its acceleration is given by  a = 7 - 4t   where t   

is the time in seconds.

(i) When does the particle come to rest ?

(ii) How far has it travelled at that time ?

(b) A circular oil slick lies on the surface of a body of calm water. Its area is     2

increasing at a rate of  500 m2   per hour.  At what rate is its circumference

increasing when the radius of the slick is  12.5 m ?

(c) (i) Show that one root of the equation 3

ex - 2cos x -1 = 0

lies between 0.5  and  1

(ii) Use Newton’s Method once to find a better approximation than  0.75

for the root of the above equation.

(d) Find the equation of the normal to the curve  y = loge x2    at the point 2

where x = e
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SECTION  B
QUESTION 3  (Start a new booklet)    Marks

   A B

         E    C           C

         D

(a) In the diagram above  the chords  AB  and  EC  are parallel. 2

Copy the diagram onto your booklet.

Show that – ADE = – BDC

(b) For the curve 4

 y = (x - 2)2 -1

(i) What is the largest positive domain for f (x)  to have an inverse   

function?

(ii) Find this inverse function, stating its Domain and Range.

(iii) Sketch the graphs of  f (x)   and  f -1(x)  on the same axes.

(c) A particle, moving in a positive direction in a straight line, has acceleration 4

˙ ̇ x = -
1
2

e-xcms-2 . Initially the velocity (v ) =1 cms-1   and the displacement ( x )=0 cm .

(i) Find the velocity of the particle when it is 2 cm from the origin.

(ii) Find an expression for the particle’s displacement with respect to time.
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QUESTION 4     Marks

(a) (i) Show that  tan -1 x + tan-1 1
x

Ê 
Ë 

ˆ 
¯ =

p

2
1

(b)
C

A B
O

D

ø

ø

In the diagram above AB is a diameter of a circle with centre  O and radius r   . 6

The chords  AC  and  DB  each make an angle  ø  with AB. The area between the

chords is  3
4

 of the area of the circle. Copy the diagram into your booklet.

(i) Show that    2ø + sin 2ø = 3p

4

(ii) Join CO and OD and show that CD is a diameter of the circle.

(iii) The point  C  moves along the circumference at a constant rate,

moving through one quadrant in 15 minutes. If  A  is the total area of
 

the two triangles  ACO  and  DBO, find, in terms of   r , the rate at which 
A  is changing when  ø = p

6

(iv) Find the maximum value of  A  and the value of  ø  at that time.

(c) (i) Sketch the curve  y = 3sin 2x 0 £ x £ p 3

(ii) The area between the curve   y = 3sin 2x , x = 0  and  x = p   is

rotated about the x  axis. Find, in terms of  p , the volume of the

solid generated.
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SECTION  C

QUESTION 5  (Start a new booklet)   Marks

(a) If  tan -1 x =
p

6
, find the value of   tan -1 2x

1 - x2
Ê 
Ë 
Á ˆ 

¯ 
1

(b) Find lim
xÆ0

cosec x - cot x( )   2

(c) Evaluate and simplify:  d
dx

sin-1 2x
3

Ê 
Ë 

ˆ 
¯ 2

(d)

90
º

90º
C

D

E

F

The chords  CD and  EF  each subtend an angle of  90º at the centre of 2

the circle. Show that  the chords  DE  and  CF  meet at right angles.

(e) Use the substitution    u = tan x   to evaluate 3

  dx
9cos2 x + 25sin2 x0

p

4

Ú
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QUESTION 6   Marks

(a) Show  by Mathematical Induction that 5

1
3

+
1

15
+

1
35

+ - - - +
1

4n2 - 1
=

n
2n + 1

for all n ≥ 1

(b)

       0,0-3 3

π

2π (3,2π)

x

y

The graph above is of the function  y = Acos-1 Bx  where A and B 5

are constants.

(i) Find the values of  A  and  B.

(ii) Find the exact area of the shaded region.
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