
 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]

2.10 FUNCTIONS
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  (a) The functions f and g are defined, for x  �, by
f : x � 2x + 3,
g : x � x2 – 1.

Find fg(4). [2]

(b) The functions h and k are defined, for x > 0, by
h : x � x + 4,
k : x � x .

Express each of the following in terms of h and k.

(i) x � x + 4 [1]

(ii) x � x + 8 [1]

(iii) x � x2 – 4 [2]

2.11
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  Answer only one of the following alternatives. 

EITHER

(i) Express   4x2 + 32x + 55 in the form (ax + b)2 + c, where a, b and c are constants and a is
positive. [3]

The functions f and g are defined by

  g : x � 1x  for x > 0.

(ii) Find f–1(x). [3]

(iii) Solve the equation fg(x) = 135. [4]

OR

The functions h and k are defined by

  h : x � 2x – 7 for x � c,

k : x � 3x – 4
x – 2  for x > 2.

(i) State the least possible value of c. [1]

(ii) Find h–1(x). [2]

(iii) Solve the equation k(x) = x. [3]

(iv) Find an expression for the function k2, in the form k2 : x � a + bx  where a and b are
constants. [4]

f : x � 4x2 + 32x + 55 for x > – 4, 
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Start your answer to Question 12 here.

Indicate which question you are answering. 
EITHER

OR
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Continue your answer here if necessary.
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y

xO

(0, 3) ,
2

3rc m

(a) (i)� The�diagram�shows�the�graph�of�y�=�A�+�C�tan(Bx)�passing�through�the�points�(0,�3)�and

,
2
3

r
e o.�Find�the�value�of�A�and�of�B. [2]

(ii) Given�that�the�point� ,
8
7

r
e o also�lies�on�the�graph,�find�the�value�of�C. [1]

2.12
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(b) Given�that�f (x) = 8 - 5 cos 3x ,�state�the�period�and�the�amplitude�of�f. [2]

period�...................................���amplitude�...................................
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