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1) Given that  
 𝑓(𝑥) = 𝑥ଶ + 4𝑥 − 9   where 𝑥 ≥ −2 
a. Write down the range of 𝑓ିଵ(𝑥). 

𝒇ି𝟏(𝒙) ≥ −𝟐 
 

b. Express the inverse function in the form 𝑓ିଵ(𝑥). 
𝑦 = 𝑥ଶ + 4𝑥 − 9 
𝑥 = 𝑦ଶ + 4𝑥 − 9 

𝑥 = ൬𝑦 +
4

2
൰

ଶ

− ൬
4

2
൰

ଶ

− 9 

𝑥 = (𝑦 + 2)ଶ − 2ଶ − 9 
𝑥 = (𝑦 + 2)ଶ − 13 
(𝑦 + 2)ଶ = 𝑥 + 13 
𝑦 + 2 = ±√𝑥 + 13 
𝑦 = −2 ± √𝑥 + 13 
 
Because 𝑥 ≥ −2: 
𝒇ି𝟏(𝒙) = −𝟐 + √𝒙 + 𝟏𝟑 
 

2) Given that  
 𝑔(𝑥) = 𝑥ଶ − 6𝑥 + 8   where 𝑥 ≥ 3 
a. Write down the range of 𝑔ିଵ(𝑥). 

𝒈ି𝟏(𝒙) ≥ 𝟑 
 

b. Express the inverse function in the form 𝑔ିଵ(𝑥). 
𝑦 = 𝑥ଶ − 6𝑥 + 8 
𝑥 = 𝑦ଶ − 6𝑥 + 8 

𝑥 = ൬𝑦 −
6

2
൰

ଶ

− ൬
6

2
൰

ଶ

+ 8 

𝑥 = (𝑦 − 3)ଶ − 3ଶ + 8 
𝑥 = (𝑦 − 3)ଶ − 1 
(𝑦 − 3)ଶ = 𝑥 + 1 
𝑦 − 3 = ±√𝑥 + 1 
𝑦 = 3 ± √𝑥 + 1 
 
Because 𝑥 ≥ 3: 
𝒈ି𝟏(𝒙) = 𝟑 + √𝒙 + 𝟏 
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3) Given that 
 𝑓(𝑥) = 𝑥ଶ + 2𝑥 − 3      where       𝑥 ≥ −1 

a. Write down the range of 𝑓ିଵ(𝑥). 
𝑓ିଵ(𝑥) ≥ −1 
 

b. Express the inverse function in the form 𝑓ିଵ(𝑥). 
𝑦 = 𝑥ଶ + 2𝑥 − 3 
𝑥 = 𝑦ଶ + 2𝑦 − 3 

𝑥 = ൬𝑦 +
2

2
൰

ଶ

− ൬
2

2
൰

ଶ

− 3 

𝑥 = (𝑦 + 1)ଶ − 1ଶ − 3 
𝑥 = (𝑦 + 1)ଶ − 4 
(𝑦 + 1)ଶ = 𝑥 + 4 
𝑦 + 1 = ±√𝑥 + 4 
𝑦 = −1 ± √𝑥 + 4 
 
Because 𝑥 ≥ −1: 
𝒇ି𝟏(𝒙) = −𝟏 + √𝒙 + 𝟒 
 
 

4) Given that 
 ℎ(𝑥) = 𝑥ଶ − 8𝑥 + 10     where     𝑥 ≤ 4 

a. Write down the range of ℎିଵ(𝑥). 
ℎିଵ(𝑥) ≤ 4 
 

b. Express the inverse function in the form ℎିଵ ∶ 𝑥 → ⋯. 
𝑦 = 𝑥ଶ − 8𝑥 + 10 
𝑥 = 𝑦ଶ − 8𝑦 + 10 

𝑥 = ൬𝑦 −
8

2
൰

ଶ

− ൬
8

2
൰

ଶ

+ 10 

𝑥 = (𝑦 − 4)ଶ − 4ଶ + 10 
𝑥 = (𝑦 − 4)ଶ − 6 
(𝑦 − 4)ଶ = 𝑥 + 6 
𝑦 − 4 = ±√𝑥 + 6 
𝑦 = 4 ± √𝑥 + 6 
 
Because 𝑥 ≤ 4: 
ℎିଵ ∶ 𝑥 → 𝟒 − √𝒙 + 𝟔 
 

c. State the range of values of 𝑥 that cannot be included in the domain of ℎିଵ. 
𝒙 < −𝟔 
 
 
 
 
 
 
 
 



 www.genmathsresources.com                  @GenMathsResources                 © GenMaths Resources 2026 

5) Given that 
 𝑓(𝑥) = 2𝑥ଶ + 4𝑥 − 5     where       𝑥 ≥ −1 
a. Write down the range of 𝑓ିଵ(𝑥). 

𝒇ି𝟏(𝒙) ≥ −𝟏 
 

b. Express the inverse function in the form 𝑓ିଵ ∶ 𝑥 → ⋯  
𝑦 = 2𝑥ଶ + 4𝑥 − 5 
𝑥 = 2𝑦ଶ + 4𝑦 − 5 
𝑥 = 2[𝑦ଶ + 2𝑦] − 5 

𝑥 = 2 ቈ൬𝑦 +
2

2
൰

ଶ

− ൬
2

2
൰

ଶ

቉ − 5 

𝑥 = 2[(𝑦 + 1)ଶ − 1ଶ] − 5 
𝑥 = 2(𝑦 + 1)ଶ − 2 − 5 
𝑥 = 2(𝑦 + 1)ଶ − 7 
2(𝑦 + 1)ଶ = 𝑥 + 7 
(𝑦 + 1)ଶ = 𝑥 + 7 

𝑦 + 1 = ±ඨ
𝑥 + 7

2
 

𝑦 = −1 ± ඨ
𝑥 + 7

2
 

 
Since 𝑥 ≥ −1: 

𝑓ିଵ ∶ 𝑥 → −𝟏 + ඨ
𝒙 + 𝟕

𝟐
 

 
c. State the range of values of 𝑥 that cannot be included in the domain of 𝑓ିଵ(𝑥). 

𝒙 < −𝟕 
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6) Given that 
 𝑔(𝑥) = 3𝑥ଶ − 6𝑥 + 1   where     𝑥 ≤ 1 

a. Write down the range of 𝑔ିଵ(𝑥). 
𝑔ିଵ(𝑥) ≤ 1 
 

b. Express the inverse function in the form 𝑔ିଵ(𝑥). 
𝑦 = 3𝑥ଶ − 6𝑥 + 1 
𝑥 = 3𝑦ଶ − 6𝑦 + 1 
𝑥 = 3[𝑦ଶ − 2𝑦] + 1 

𝑥 = 3 ቈ൬𝑦 −
2

2
൰

ଶ

− ൬
2

2
൰

ଶ

቉ + 1 

𝑥 = 3[(𝑦 − 1)ଶ − 1] + 1 
𝑥 = 3(𝑦 − 1)ଶ − 3 + 1 
𝑥 = 3(𝑦 − 1)ଶ − 2 
3(𝑦 − 1)ଶ = 𝑥 + 2 

(𝑦 − 1)ଶ =
𝑥 + 2

3
 

𝑦 − 1 = ±ඨ
𝑥 + 2

3
 

𝑦 = 1 ± ඨ
𝑥 + 2

3
 

 
Since 𝑥 ≤ 1: 

𝒈ି𝟏(𝒙) = 𝟏 − ඨ
𝒙 + 𝟐

𝟑
 

 
7) Given that 

𝑓(𝑥) = 𝑥ଶ + 6𝑥 + 5    where      𝑥 ≥ −3 
Solve 𝑓ିଵ(𝑥) = 4 
𝑦 = 𝑥ଶ + 6𝑥 + 5 
𝑥 = 𝑦ଶ + 6𝑦 + 5 

𝑥 = ൬𝑦 +
6

2
൰

ଶ

− ൬
6

2
൰

ଶ

+ 5 

𝑥 = (𝑦 + 3)ଶ − 3ଶ + 5 
𝑥 = (𝑦 + 3)ଶ − 4 
(𝑦 + 3)ଶ = 𝑥 + 4 
𝑦 + 3 = ±√𝑥 + 4 
𝑦 = −3 ± √𝑥 + 4 
 
Because 𝑥 ≥ −3: 
𝑓ିଵ(𝑥) = −3 + √𝑥 + 4 
 
Solve: 
−3 + √𝑥 + 4 = 4 
√𝑥 + 4 = 7 
𝑥 + 4 = 49 
𝒙 = 𝟒𝟓 
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8) Given that 
𝑓(𝑥) = 2𝑥ଶ + 12𝑥 − 6    where     𝑥 ≥ −3 
Solve 𝑓ିଵ(𝑥) = 2 
𝑦 = 2𝑥ଶ + 12𝑥 − 6 
𝑥 = 2𝑦ଶ + 12𝑦 − 6 
𝑥 = 2(𝑦ଶ + 6𝑦) − 6 

𝑥 = 2 ቈ൬𝑦 +
6

2
൰

ଶ

− ൬
6

2
൰

ଶ

቉ − 6 

𝑥 = 2[(𝑦 + 3)ଶ − 3ଶ] − 6 
𝑥 = 2(𝑦 + 3)ଶ − 18 − 6 
𝑥 = 2(𝑦 + 3)ଶ − 24 
2(𝑦 + 3)ଶ = 𝑥 + 24 

(𝑦 + 3)ଶ =
𝑥 + 24

2
 

𝑦 + 3 = ±ඨ
𝑥 + 24

2
 

𝑦 = −3 ± ඨ
𝑥 + 24

2
 

 
Because 𝑥 ≥ −3: 

𝑓ିଵ(𝑥) = −3 + ඨ
𝑥 + 24

2
 

 
Solve: 

−3 + ඨ
𝑥 + 24

2
= 2 

ඨ
𝑥 + 24

2
= 5 

𝑥 + 24

2
= 25 

𝑥 + 24 = 50 

𝒙 = 𝟐𝟔 

 


