
Question

𝑔 𝑥 = 𝑥3 + 3𝑓 𝑥 = 𝑥 + 1 ℎ 𝑥 = 𝑥2 + 2

Find  𝑔𝑓 𝑥 + ℎ 𝑥 . Give your answer in its simplest form.

𝑔𝑓 𝑥 = 𝑔(𝑓 𝑥 )

= (𝑥 + 1)3+3

𝑔𝑓 𝑥 + ℎ 𝑥 =

= (𝑥 + 1) (𝑥 + 1)(𝑥 + 1)+3

𝑥 + 1 + 3

= 𝑥2 + 2𝑥 + 1 𝑥 + 1 + 3

= 𝑥3 + 𝑥2 + 2𝑥2 +2𝑥 +𝑥 +1+3

= (𝑥2+𝑥 +𝑥+1)

= 𝑥3 +3𝑥2 + 3𝑥 + 4

𝑥3 + 3𝑥2 + 3𝑥 + 4 +𝑥2 + 2

𝑔𝑓 𝑥 + ℎ 𝑥 = 𝑥3 + 4𝑥2 + 3𝑥 + 6



Question

𝑔 𝑥 = 𝑥2 − 4𝑓 𝑥 = 𝑥 + 3

Solve  𝑓𝑔 𝑥 = 𝑔𝑓 2𝑥 − 1 .

𝑓𝑔 𝑥 = 𝑓 𝑔 𝑥

𝑓𝑔 𝑥 = 𝑓 𝑥2 − 4

= 𝑥2 − 4 + 3

= 𝑥2 −1

𝑔𝑓 2𝑥 − 1 = 𝑔 𝑓 2𝑥 − 1

𝑔𝑓 2𝑥 − 1 = 𝑔 2𝑥 + 2

= 2𝑥 + 2 2 − 4

𝑓 2𝑥 − 1 = 2𝑥 − 1 + 3

𝑓 2𝑥 − 1 = 2𝑥 + 2

= (2x + 2)(2x + 2) − 4

= (4𝑥2+4𝑥 + 4𝑥 + 4) − 4

= 4𝑥2 + 8𝑥

𝑓𝑔 𝑥 = 𝑔𝑓 2𝑥 − 1

𝑥2 −1 = 4𝑥2 + 4𝑥

0 = 4𝑥2 + 4𝑥 − 𝑥2 + 1

3𝑥2 + 4𝑥 + 1 = 0

𝑥 =
−1

3
𝑥 = −1

𝒙 =
−𝒃 ± 𝒃𝟐 − 𝟒𝒂𝒄

𝟐𝒂



Question

Find the inverse of the function g(x) = 3x – 2, then calculate 𝒇−𝟏(−𝟏).

3

𝑦 =  3𝑥 −  2
𝑥 =  3𝑦 −  2
𝑥 +  2 =  3𝑦

 𝑦 =
(𝑥 +  2)

3

𝑓−1(𝑥)  =
(𝑥 +  2)

3

𝑓−1(−1)  =
(−1 +  2)

3

𝑓−1(−1)  =
1

3



Question

find the inverse of the function 𝒉 𝒙 =
𝟐𝒙 − 𝟑

𝟒𝒙 + 𝟏
 .

4

ℎ 𝑥 =
2𝑥 −  3

4𝑥 +  1

𝑦 =
2𝑥 −  3

4𝑥 +  1

𝑥 =
2𝑦 −  3

4𝑦 +  1

𝑥 × (4𝑦 + 1) =
2𝑦 −  3

4𝑦 +  1
× (4𝑦 + 1)

4𝑥𝑦 + 𝑥 = 2𝑦 − 3

4𝑥𝑦 − 2𝑦 = −3 − 𝑥

𝑦 4𝑥 − 2 = −3 − 𝑥

𝑦 4𝑥 − 2

4𝑥 − 2
=

−3 − 𝑥

4𝑥 − 2
𝑦 =

−3 − 𝑥

4𝑥 − 2
𝑓−1(𝑥) =

−3 − 𝑥

4𝑥 − 2



Question

𝒇 𝒙 = 𝟏 − 𝟐𝒙𝟑

Find 𝒇−𝟏 𝒙 .

5

𝑓 𝑥 = 1 − 2𝑥3

𝑦 = 1 − 2𝑥3

𝑥 = 1 − 2𝑦3

3 𝑥 − 1

−2
= 𝑦

𝑥 − 1 = −2𝑦3

𝑥 − 1

−2
= 𝑦3

3 𝑥 − 1

−2
= 𝑓−1(𝑥)



Question

Find the inverse of the function g(x) =
𝟑

𝒙 − 𝟑.

6

𝑦 =
3

𝑥 − 3

𝑥 = 3 𝑦 − 3

𝑥3 = 𝑦 − 3

𝑥3 + 3 = 𝑦

𝑥3 + 3 = 𝑔−1(𝑥)



Question

𝒇 𝒙 = 𝟑𝒙 −2.

Find 𝒇−𝟏𝒇(𝒙 − 𝟏).

7

𝑓 𝑥 = 3𝑥 − 2

𝑦 = 3x − 2

𝑥 + 2 = 3𝑦

𝑥 + 2

3
= 𝑦

𝑥 + 2

3
= 𝑓−1 𝑥

𝑥 = 3y − 2

𝑓(𝑥) = 3x − 2 f 𝑥 − 1 = 3 𝑥 − 1 − 2

= 3𝑥 − 5

𝑓−1𝑓 𝑥 − 1 = 𝑓−1(𝑓(𝑥 − 1))

𝑓−1 𝑓 𝑥 − 1 =
(3𝑥 − 5) + 2

3

=
3𝑥 − 3

3
=

3𝑥

3
−

3

3

= 𝑥 − 1 f −1f x + 3 = x − 1

= 𝑓−1(3𝑥 − 5)



Question

𝒇 𝒙 =
𝟑𝒙 − 𝟏

𝟐
 . 

Solve  𝒇−𝟏 𝒙 + 𝟐𝒙 = 𝟎

8

𝑓 𝑥 =
3𝑥 − 1

2
 

𝑦 =
3𝑥 − 1

2
 

𝑥 =
3𝑦 − 1

2
 

2𝑥 = 3𝑦 − 1

2𝑥 + 1 = 3𝑦

2𝑥 + 1

3
= 𝑦

2𝑥 + 1

3
= 𝑓−1 𝑥

𝑓−1 𝑥 + 2𝑥 = 0

2𝑥 + 1

3
+ 2𝑥 = 0

2𝑥 + 1

3
+ 2𝑥 ×

3

3
= 0

2𝑥 + 1 + 6𝑥

3
= 0

2𝑥 + 1 + 6𝑥 = 0

8𝑥 + 1 = 0 𝑥 =
−1

8



Question

𝒇 𝒙 = 𝟓𝒙.

Find 𝑥 when  𝒇−𝟏 𝒙 = 𝟑

9

𝑥 = 𝑓 𝑦

𝑥 = 53

𝑥 = 125

𝑦 =  𝑓−1(𝑥) which is equal to 𝑥 =  𝑓(𝑦).Note



Question

𝒇 𝒙 = 𝟕𝒙+𝟏.

Find 𝑥 when  𝒇−𝟏 𝒙 = 𝟐

10

𝑥 = 𝑓 𝑦

𝑥 = 7(2)+1

𝑥 = 343

𝑦 =  𝑓−1(𝑥) which is equal to 𝑥 =  𝑓(𝑦).Note

𝑥 = 7𝑥+1



Question

𝒇 𝒙 =
𝟏−𝒙

𝟐+𝒙
  , and 𝒈−𝟏 𝒙 = 𝒇 𝒙 .

Find  𝒈(𝒙).

11

𝑔−1 𝑥 = 𝑓 𝑥

(𝑔−1 𝑥 )−1 = (𝑓 𝑥 )−1

𝑔 𝑥 = 𝑓−1 𝑥

𝑔 𝑥 = 𝑓−1 𝑥 =
1 − 2𝑥

𝑥 + 1

Note 𝑓−1 −1= 𝑓

𝑓 𝑥 =
1 − 𝑥

2 + 𝑥

𝑦 =
1 − 𝑥

2 + 𝑥

𝑓−1 𝑥 =
1 − 2𝑥

𝑥 + 1
𝑥 =

1 − 𝑦

2 + 𝑦

𝑥(2 + 𝑦) =
1 − 𝑦

2 + 𝑦
× (2 + 𝑦)

2𝑥 + 𝑥𝑦 = 1 − 𝑦

𝑥𝑦 + 𝑦 = 1 − 2𝑥

𝑦(𝑥 + 1) = 1 − 2𝑥 𝑦 =
1 − 2𝑥

𝑥 + 1



Question

𝑓 𝑥 = 𝟓𝟐𝑥−1.

Find 𝒇𝒇−𝟏(𝒙)

12

𝑓𝑓−1 = 𝑥

Note 𝑓𝑓−1 = 𝑓−1𝑓 = 𝑥
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