
Composite Functions extend ANSWERS

The Maths Habit

1

f(x) = 2x + 1   g(x) = x2 h(x) = x − 3

Find hgf(x). Give your answer as

simply as you can.

f first, then g, then h

(2x + 1)2 − 3 = 4x2 + 4x + 1 − 3

Answer
4x2 + 4x − 2

2

f(x) = x + 3   g(x) = x2

Prove that gf(n) − fg(n) is a multiple

of 6 for every whole number n.

(n + 3)2 − (n2 + 3)

= 6n + 6 = 6(n + 1)

Proof
6(n + 1)

3

f(x) = x2 − 2

Solve ff(x) = 2

(x2 − 2)2 − 2 = 2, so x2 − 2 = ±2

x
2 = 4 or x2 = 0

Answer
x = −2, 0 or 2

4

f(x) = x2 g(x) = 2x − 1

Solve fg(x) = g−1(x)

(2x − 1)2 =  x + 1
2

8x2 − 9x + 1 = 0, (8x − 1)(x − 1) = 0

Answer
x = 1 or 1

8

5

f(x) = x2 + 4x g(x) = x − 2

Show that fg(x) = x2 − 4.

Then solve fg(x) = gf(x)

(x − 2)2 + 4(x − 2) = x2 − 4

x
2 − 4 = x2 + 4x − 2

Answer
x = − 1

2

6

f(x) = ax + b and ff(x) = 9x − 8

Find the two possible functions f(x).

a2 = 9 and ab + b = −8

a = 3, b = −2 or a = −3, b = 4

Answer
3x − 2 or −3x + 4

7

f(x) = x2 + 6x g(x) = x − 1

Find the least value of fg(x) and the

value of x that gives it.

fg(x) = x2 + 4x − 5

= (x + 2)2 − 9

Answer
−9, when x = −2

8

f(x) = 
1

1 − x

Show that fff(x) = x.

Hence write down f−1(x).

ff(x) =  1 − x
(1 − x) − 1

 =  x − 1
x

fff(x) =  x

x − (x − 1)
 = x

f undoes ff, so f−1 = ff

Reason
f−1(x) = x − 1

x


