
Functions and Iteration ANSWERS

The Maths Habit

1 (5 marks)

f(x) = 3x − 2    g(x) = x² + 1

(a) Find fg(2).

(b) Solve fg(x) = gf(x). Give your answers to 2 decimal places.

(a) g(2) = 5, f(5) = 13
(b) fg(x) = 3(x² + 1) − 2 = 3x² + 1
gf(x) = (3x − 2)² + 1 = 9x² − 12x + 5
6x² − 12x + 4 = 0, so 3x² − 6x + 2 = 0

x = 6 ± √12
6

, x = 1.58 or x = 0.42

2 (3 marks)

f(x) = 
2x + 5

x − 1

Find f−1(x).

y = 2x + 5
x − 1

, so y(x − 1) = 2x + 5

xy − y = 2x + 5, so x(y − 2) = y + 5

f⁻¹(x) = x + 5
x − 2

3 (5 marks)

(a) Show that the equation x³ − 5x + 1 = 0 has a solution between 2 and 3.

(b) Use xn+1 = ∛(5xn − 1) with x0 = 2 to find x1, x2 and x3 to 4 decimal places.

(a) x = 2 gives −1, x = 3 gives 13
Sign change, so a solution lies between 2 and 3
(b) x₁ = ∛9 = 2.0801
x₂ = 2.1105, x₃ = 2.1218

4 (4 marks)

f(x) = x² − 4x    g(x) = x + k, where k is a constant.

The graph of y = fg(x) has its minimum point when x = 5. Find k.

fg(x) = (x + k)² − 4(x + k)
Let u = x + k: u² − 4u = (u − 2)² − 4, minimum when u = 2
x + k = 2 when x = 5, so 5 + k = 2
k = −3


