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1) Given that 𝑓(𝑥) = 2𝑥 + 3, work out 𝑓ିଵ(𝑥). 

𝑦 = 2𝑥 + 3 
 
Swap x and y: 
𝑥 = 2𝑦 + 3 
 
Make y the subject: 
2𝑦 = 𝑥 − 3 

𝑦 =
𝑥 − 3

2
 

𝒇ି𝟏(𝒙) =
𝒙 − 𝟑

𝟐
  

 
2) Given that 𝑓(𝑥) =

௫ିସ

ହ
, work out 𝑓ିଵ(𝑥). 

𝑦 =
𝑥 − 4

5
 

 
Swap x and y: 

𝑥 =
𝑦 − 4

5
 

 
Make y the subject: 
5𝑥 = 𝑦 − 4 

𝑦 = 5𝑥 + 4 

𝒇ି𝟏(𝒙) = 𝟓𝒙 + 𝟒  
 

3) Given that 𝑓(𝑥) =
ଵ

ଶ
𝑥 − 6, work out 𝑓ିଵ(𝑥). 

𝑦 =
1

2
𝑥 − 6 

 
Swap x and y: 

𝑥 =
1

2
𝑦 − 6 

 
Make y the subject: 
1

2
𝑦 = 𝑥 + 6 

𝑦 = 2𝑥 + 12 

𝒇ି𝟏(𝒙) = 𝟐𝒙 + 𝟏𝟐  
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4) Find 𝑓ିଵ(7), given that 𝑓(𝑥) = 3𝑥 + 1. 
𝑦 = 3𝑥 + 1 
 
Swap x and y: 
𝑥 = 3𝑦 + 1 
 
Make y the subject: 
3𝑦 = 𝑥 − 1 

𝑦 =
𝑥 − 1

3
 

𝑓ିଵ(𝑥) =
𝑥 − 1

3
  

𝒇ି𝟏(𝟕) =
𝟕 − 𝟏

𝟑
= 𝟐  

 
5) Given that 𝑔(𝑥) =

ଷ௫ାଶ

ସ
, work out 𝑔ିଵ(8). 

𝑦 =
3𝑥 + 2

4
 

 
Swap x and y: 

𝑥 =
3𝑦 + 2

4
 

 
Make y the subject: 
4𝑥 = 3𝑦 + 2 
3𝑦 = 4𝑥 − 2 

𝑦 =
4𝑥 − 2

3
 

𝑔ିଵ(𝑥) =
4𝑥 − 2

3
 

𝒈ି𝟏(𝟖) =
𝟒(𝟖) − 𝟐

𝟑
= 𝟏𝟎  

 
6) Given that 𝑓(𝑥) =

ଶ௫ାଵ

௫ାଷ
, work out 𝑓ିଵ(𝑥). 

𝑦 =
2𝑥 + 1

𝑥 + 3
 

 
Swap x and y: 

𝑥 =
2𝑦 + 1

𝑦 + 3
 

 
Make y the subject: 
𝑥(𝑦 + 3) = 2𝑦 + 1 
𝑥𝑦 + 3𝑥 = 2𝑦 + 1 
𝑥𝑦 − 2𝑦 = 1 − 3𝑥 
𝑦(𝑥 − 2) = 1 − 3𝑥 

𝑦 =
1 − 3𝑥

𝑥 − 2
 

𝒇ି𝟏(𝒙) =
𝟏 − 𝟑𝒙

𝒙 − 𝟐
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7) Given that 𝑓(𝑥) = 2𝑥 − 5, solve 𝑓ିଵ(𝑥) = 𝑓(𝑥). 
𝑦 = 2𝑥 − 5 
𝑥 = 2𝑦 − 5 
2𝑦 = 𝑥 + 5 

𝑦 =
𝑥 + 5

2
 

 
𝑓ିଵ(𝑥) = 𝑓(𝑥) 
𝑥 + 5

2
= 2𝑥 − 5 

𝑥 + 5 = 4𝑥 − 10 

3𝑥 = 15 

𝒙 = 𝟓 
 

8) Given that 𝑔(𝑥) =
௫ାଵ

ଷ
, solve 𝑔ିଵ(𝑥) = 𝑔(𝑥). 

𝑦 =
𝑥 + 1

3
 

𝑥 =
𝑦 + 1

3
 

3𝑥 = 𝑦 + 1 
𝑦 = 3𝑥 − 1 
 
𝑔ିଵ(𝑥) = 𝑔(𝑥) 

3𝑥 − 1 =
𝑥 + 1

3
 

9𝑥 − 3 = 𝑥 + 1 
8𝑥 = 4 

𝒙 =
𝟏

𝟐
 

 
9) Given that 𝑓(𝑥) =

ସ௫ି଻

ଶ
, solve 𝑓ିଵ(𝑥) = 𝑓(𝑥). 

𝑦 =
ସ௫ି଻

ଶ
  

𝑥 =
ସ௬ି଻

ଶ
  

2𝑥 = 4𝑦 − 7 

4𝑦 = 2𝑥 + 7 

𝑦 =
2𝑥 + 7

4
 

 
𝑓ିଵ(𝑥) = 𝑓(𝑥) 
2𝑥 + 7

4
=

4𝑥 − 7

2
 

× 4             × 4 

2𝑥 + 7 = 2(4𝑥 − 7) 

2𝑥 + 7 = 8𝑥 − 14 

6𝑥 = 21 

𝒙 =
𝟐𝟏

𝟔
=

𝟕

𝟐
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10) Given that  
𝑓(𝑥) = √𝑥 + 5      
𝑔(𝑥) = 1 − 𝑥 
Solve 𝑓ିଵ(𝑥) = 𝑔ିଵ(𝑥), given that 𝑥 ≥ 0. 
𝑦 = √𝑥 + 5 

𝑥 = ඥ𝑦 + 5 

𝑥ଶ = 𝑦 + 5 

𝑦 = 𝑥ଶ − 5 
 
𝑦 = 1 − 𝑥 
𝑥 = 1 − 𝑦 
𝑦 = 1 − 𝑥 
 
𝑓ିଵ(𝑥) = 𝑔ିଵ(𝑥) 
𝑥ଶ − 5 = 1 − 𝑥 
𝑥ଶ + 𝑥 − 6 = 0 
(𝑥 + 3)(𝑥 − 2) = 0 
𝒙 = −𝟑     𝒐𝒓     𝒙 = 𝟐 
 

11) Given that  

𝑓(𝑥) =
1

𝑥
     𝑥 ≠ 0 

𝑔(𝑥) = 4𝑥 + 3 
Solve 𝑓ିଵ(𝑥) = 𝑔ିଵ(𝑥) 

𝑦 =
1

𝑥
 

𝑥 =
1

𝑦
 

𝑥𝑦 = 1 

𝑦 =
1

𝑥
 

 
𝑦 = 4𝑥 + 3 

𝑥 = 4𝑦 + 3 

4𝑦 = 𝑥 − 3 

𝑦 =
𝑥 − 3

4
 

 
𝑓ିଵ(𝑥) = 𝑔ିଵ(𝑥) 
1

𝑥
=

𝑥 − 3

4
 

1(4) = 𝑥(𝑥 − 3) 

4 = 𝑥ଶ − 3𝑥 

𝑥ଶ − 3𝑥 − 4 = 0 

(𝑥 − 4)(𝑥 + 1) = 0 

𝒙 = 𝟒     𝒐𝒓     𝒙 = −𝟏 
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12) Given that 𝑓(𝑥) =
௫ିଵ

௫ିଶ
        𝑥 ≠ 2 

Work out the value of 𝑥 such that 𝑓ିଵ(𝑥) = 𝑓(𝑥). 

𝑦 =
𝑥 − 1

𝑥 − 2
 

 

𝑥 =
𝑦 − 1

𝑦 − 2
 

𝑥(𝑦 − 2) = 𝑦 − 1 

𝑥𝑦 − 2𝑥 = 𝑦 − 1 

𝑥𝑦 − 𝑦 = 2𝑥 − 1 

𝑦(𝑥 − 1) = 2𝑥 − 1 

𝑦 =
2𝑥 − 1

𝑥 − 1
 

𝑓ିଵ(𝑥) =
2𝑥 − 1

𝑥 − 1
 

 
𝑓ିଵ(𝑥) = 𝑓(𝑥) 
2𝑥 − 1

𝑥 − 1
=

𝑥 − 1

𝑥 − 2
 

(2𝑥 − 1)(𝑥 − 2) = (𝑥 − 1)(𝑥 − 1) 

2𝑥ଶ − 4𝑥 − 𝑥 + 2 = 𝑥ଶ − 𝑥 − 𝑥 + 1 

2𝑥ଶ − 5𝑥 + 2 = 𝑥ଶ − 2𝑥 + 1 

𝑥ଶ − 3𝑥 + 1 = 0 
 

𝑥 =
3 ± ඥ(−3)ଶ − 4(1)(1)

2(1)
 

𝒙 =
𝟑 ± √𝟓

𝟐
 

 
Challenge 

13) a.   Find the inverse of 𝑓(𝑥) =
ହ௫ାଷ

௫ିସ
. 

𝑦 =
5𝑥 + 3

𝑥 − 4
 

 

𝑥 =
5𝑦 + 3

𝑦 − 4
 

𝑥(𝑦 − 4) = 5𝑦 + 3 

𝑥𝑦 − 4𝑥 = 5𝑦 + 3 

𝑥𝑦 − 5𝑦 = 4𝑥 + 3 

𝑦(𝑥 − 5) = 4𝑥 + 3 

 𝑦 =
ସ௫ାଷ

௫ିହ
 

 

𝒇ି𝟏(𝒙) =
𝟒𝒙 + 𝟑

𝒙 − 𝟓
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b.   Show that 𝑓(𝑓ିଵ(𝑥)) = 𝑥. 
𝑓(𝑓ିଵ(𝑥)) 

 =
ହቀ

రೣశయ

ೣషఱ
ቁାଷ

ቀ
రೣశయ

ೣషఱ
ቁିସ

 

 =
మబೣశభ

ೣషఱ
ା

య(ೣషఱ)

ೣషఱ

ቀ
రೣశయ

ೣషఱ
ቁି

ర(ೣషఱ)

ೣషఱ

 

 =
మబೣశభఱశయೣషభఱ

ೣషఱ
రೣశయషర(ೣషఱ)

ೣషఱ

 

          =
మయೣ

ೣషఱ
మయ

ೣషఱ

 

 =
ଶଷ௫

௫ିହ
×

௫ିହ

ଶଷ
 

 = 𝑥 

 
14) Given 𝑓(𝑥) = 𝑥ଶ + 2𝑥 + 1,  where 𝑥 ≥ −1  Find 𝑓ିଵ(𝑥). 

𝑦 = 𝑥ଶ + 2𝑥 + 1 
𝑥 = 𝑦ଶ + 2𝑦 + 1 

𝑥 = ൬𝑦 +
2

2
൰

ଶ

− ൬
2

2
൰

ଶ

+ 1 

𝑥 = (𝑦 + 1)ଶ − 1ଶ + 1 
𝑥 = (𝑦 + 1)ଶ 
𝑦 + 1 = ±√𝑥 
𝑦 = −1 ± √𝑥 
 
𝒇ି𝟏(𝒙) = −𝟏 + √𝒙        (𝑓ିଵ(𝑥) ≥ −1) 
 

15) Given 𝑓(𝑥) = 3𝑥ଶ + 6𝑥 + 7,  where 𝑥 ≥ −1  Find 𝑓ିଵ(𝑥). 
𝑦 = 3𝑥ଶ + 6𝑥 + 7 
𝑥 = 3𝑦ଶ + 6𝑦 + 7 
𝑥 = 3[𝑦ଶ + 2𝑦] + 7 

𝑥 = 3 ቈ൬𝑦 +
2

2
൰

ଶ

− ൬
2

2
൰

ଶ

቉ + 7 

𝑥 = 3(𝑦 + 1)ଶ − 3 + 7 
3(𝑦 + 1)ଶ = 𝑥 − 4 

(𝑦 + 1)ଶ =
𝑥 − 4

3
 

𝑦 + 1 = ±ඨ
𝑥 − 4

3
 

𝑦 = −1 ± ඨ
𝑥 − 4

3
 

 

𝒇ି𝟏(𝒙) = −𝟏 + ට
𝒙ି𝟒

𝟑
      (𝑓ିଵ(𝑥) ≥ −1) 

 
 


