
2.3) Composite functions



Worked example Your turn
𝑓 𝑥 = 3𝑥 − 2, and 𝑔 𝑥 = 𝑥2 − 4

Find:
𝑓𝑔 𝑥

𝑔𝑓 𝑥

𝑓2 𝑥

𝑔2 𝑥

𝑓 𝑥 = 3𝑥 + 2, and 𝑔 𝑥 = 𝑥2 + 4
Find:

𝑓𝑔 𝑥

𝑔𝑓 𝑥

𝑓2 𝑥

𝑔2 𝑥

𝑓𝑔 𝑥 = 3𝑥2 + 14

𝑔𝑓 𝑥 = 9𝑥2 + 12𝑥 + 8

𝑓2 𝑥 = 9𝑥 + 8

𝑔2 𝑥 = 𝑥4 + 8𝑥2 + 20



Worked example Your turn
𝑓 𝑥 = 3𝑥 − 2, and 𝑔 𝑥 = 𝑥2 − 4

Find:
𝑓𝑔 1

𝑔𝑓 −2

𝑓2 3

𝑔2 −4

𝑓 𝑥 = 3𝑥 + 2, and 𝑔 𝑥 = 𝑥2 + 4
Find:

𝑓𝑔 4

𝑔𝑓 −3

𝑓2 2

𝑔2 −1

62

53

26

29



Worked example Your turn
𝑓 𝑥 = 3𝑥 − 2, and 𝑔 𝑥 = 𝑥2 − 4

Solve:
𝑓𝑔 𝑎 = 13

𝑔𝑓 𝑏 = 12

𝑓 𝑥 = 3𝑥 + 2, and 𝑔 𝑥 = 𝑥2 + 4
Find:

𝑓𝑔 𝑎 = 62

𝑔𝑓 𝑏 = 293

𝑎 = ±4

𝑏 = 5, 𝑏 = −
19

3



Worked example Your turn
The functions 𝑓 and 𝑔 are defined by

𝑓: 𝑥 → 3𝑥 − 12

𝑔: 𝑥 →
𝑥 + 2

3
a) Find 𝑓𝑔 2
b) Solve 𝑓𝑔 𝑥 = 𝑥

The functions 𝑓 and 𝑔 are defined by
𝑓: 𝑥 → 2𝑥 − 8

𝑔: 𝑥 →
𝑥 + 1

2
a) Find 𝑓𝑔 3
b) Solve 𝑓𝑔 𝑥 = 𝑥

a) 4

b) 𝑥 =
7

2



Worked example Your turn
The function 𝑔 is defined by

𝑔: 𝑥 → 4 − 3𝑥, 𝑥 ∈ ℝ
Solve the equation

𝑔2 𝑥 + 𝑔 𝑥 2 = 0

The function 𝑔 is defined by
𝑔: 𝑥 → 3 − 4𝑥, 𝑥 ∈ ℝ

Solve the equation
𝑔2 𝑥 + 𝑔 𝑥 2 = 0

𝑥 = 0, 𝑥 =
1

2



Worked example Your turn
The functions 𝑓 and 𝑔 are defined by

𝑓: 𝑥 → 𝑒𝑥 + 3, 𝑥 ∈ ℝ
𝑔: 𝑥 → ln 𝑥 , 𝑥 > 0

Find 𝑓𝑔 𝑥 , giving your answer in its simplest form.

The functions 𝑓 and 𝑔 are defined by
𝑓: 𝑥 → 𝑒3𝑥 − 2, 𝑥 ∈ ℝ
𝑔: 𝑥 → 4ln(𝑥 + 1) , 𝑥 > −1

Find 𝑓𝑔 𝑥 , giving your answer in its simplest form.

The functions 𝑓 and 𝑔 are defined by
𝑓: 𝑥 → 𝑒2𝑥 + 4, 𝑥 ∈ ℝ
𝑔: 𝑥 → 3ln(𝑥 − 1) , 𝑥 > 1

Find 𝑓𝑔 𝑥 , giving your answer in its simplest form

𝑓𝑔 𝑥 = 𝑥 − 1 6 + 4



Worked example Your turn
The functions 𝑓 and 𝑔 are defined by

𝑓: 𝑥 → 2𝑥 + 3, 𝑥 ∈ ℝ
𝑔: 𝑥 → log2 𝑥 , 𝑥 > 0

Find 𝑓𝑔 𝑥 , giving your answer in its simplest form.

The functions 𝑓 and 𝑔 are defined by
𝑓: 𝑥 → 32𝑥 − 1, 𝑥 ∈ ℝ
𝑔: 𝑥 → 4 log3(𝑥 + 5) , 𝑥 > −5

Find 𝑓𝑔 𝑥 , giving your answer in its simplest form.

The functions 𝑓 and 𝑔 are defined by
𝑓: 𝑥 → 23𝑥 + 4, 𝑥 ∈ ℝ
𝑔: 𝑥 → 5 log2(𝑥 − 1) , 𝑥 > 1

Find 𝑓𝑔 𝑥 , giving your answer in its simplest form

𝑓𝑔 𝑥 = 𝑥 − 1 15 + 4



Worked example Your turn

𝑓 𝑥 =
1

𝑥 − 1
, 𝑥 ≠ 1

Find an expression for 𝑓2(𝑥) and 𝑓3(𝑥)

𝑓 𝑥 =
1

𝑥 + 1
, 𝑥 ≠ −1

Find an expression for 𝑓2(𝑥) and 𝑓3(𝑥)

𝑓2 𝑥 =
𝑥 + 1

𝑥 + 2
, 𝑥 ≠ −1, 𝑥 ≠ −2

𝑓3 𝑥 =
𝑥 + 2

2𝑥 + 3
, 𝑥 ≠ −1, 𝑥 ≠ −2, 𝑥 ≠ −

3

2



Worked example Your turn
A function 𝑓 has domain −3 ≤ 𝑥 ≤ 12 and is linear from 
(−3, 9) to (0, 6) and from (0, 6) to (12,10).
Find the value of 𝑓2(0)

A function 𝑓 has domain −4 ≤ 𝑥 ≤ 13 and is linear from 
(−4, 9) to (0, 5) and from (0, 5) to (13, 31).
Find the value of 𝑓2(0)

15


