
Inverse Functions extend ANSWERS

The Maths Habit

1

f(x) = 
2x + 1

x − 3

Find f−1(x)

y(x − 3) = 2x + 1

xy − 2x = 3y + 1, x(y − 2) = 3y + 1

Answer
f−1(x) = 3x + 1

x − 2

2

f(x) = x2 − 6x + 11 for x ≥ 3

Find f−1(x)

y = (x − 3)2 + 2

x − 3 = √y − 2  (positive, as x ≥ 3)

Answer
f−1(x) = 3 + √x − 2

3

f(x) = 2x − 3   g(x) = x3

Find (fg)−1(x)

fg(x) = 2x3 − 3

x3 =  y + 3
2

Answer

3√ x + 3
2

4

f(x) = 4x − 3   g(x) = 
1

x

Solve gf(x) = f−1(x)

1
4x − 3

 =  x + 3
4

4x2 + 9x − 13 = 0

(4x + 13)(x − 1) = 0

Answer
x = 1 or − 13

4

5

f(x) = ax + b

f−1(5) = 1 and f−1(13) = 3.

Find f−1(x)

f(1) = 5 and f(3) = 13

a = 4, b = 1, f(x) = 4x + 1

Answer
f−1(x) = x − 1

4

6

Printing x books costs C(x) pounds a

book, where

C(x) = 
600

x
 + 4

Find C−1(x). How many books give a

cost of £5.50 a book?

y − 4 =  600
x

, x =  600
y − 4

600
1.5

 = 400

Answer
C−1(x) = 

600
x − 4

; 400

7

f(x) = x3 + 2

The graphs of y = f(x) and y = f−1(x)

meet on the line y = x.

Show that where they meet

x3 − x + 2 = 0, and that this x lies

between −2 and −1.

on y = x: x3 + 2 = x

so x3 − x + 2 = 0

x = −2 gives −4, x = −1 gives 2

Reason
sign change from −4 to 2

8

f(x) = 
x + k

x − 1
, where k ≠ −1

Prove that f is its own inverse for

every value of k.

y(x − 1) = x + k, xy − y = x + k

x(y − 1) = y + k, so f−1(x) =  x + k
x − 1

Reason
f−1(x) = f(x)


