
 

 

Answer on Question #44582 – Math - Calculus 

 If we consider the expression 1/2-3x 

 as a function on R, what will be its domain and 

 range? Will it have an inverse? Justify your answer. 

 

Solution. 

𝒇(𝒙) =
𝟏

𝟐 − 𝟑𝒙
 ,    

The domain is all real numbers 𝐞𝐱𝐜𝐞𝐩𝐭 𝐭𝐡𝐨𝐬𝐞 𝐰𝐡𝐞𝐧 𝐝𝐞𝐧𝐨𝐦𝐢𝐧𝐚𝐭𝐨𝐫 = 𝟎, 𝒊. 𝒆. 𝟐 − 𝟑𝒙 = 𝟎 →

 𝒙 =
𝟐

𝟑
 

Domain:  all 𝒙 ∈ 𝑹,    except  𝒙 =
𝟐

𝟑
   𝒐𝒓  {−∞ < 𝒙 <

𝟐

𝟑
 } ∪ { 

𝟐

𝟑
< 𝒙 < ∞ }, 

The range is all real numbers except 0 because a fraction is 0 only when its numerator is 0, 

and in this case its numerator is never 0. 

Range: {−∞ < 𝒇(𝒙) < 𝟎} ∪ {𝟎 < 𝒇(𝒙) < ∞}, 

To find the inverse function, we will do the next steps: 

- write the function as an equation  𝒚 =
𝟏

𝟐−𝟑𝒙
.  

- solve for x:   𝒙 =
𝟐𝒚−𝟏

𝟑𝒚
  

- now write  𝒇−𝟏(𝒚)  as follows  𝒇−𝟏(𝒚) =
𝟐𝒚−𝟏

𝟑𝒚
   or  𝒇−𝟏(𝒙) =

𝟐𝒙−𝟏

𝟑𝒙
.  

- check:  𝒇 (𝒇−𝟏(𝒙)) =
𝟏

𝟐−𝟑
𝟐𝒙−𝟏

𝟑𝒙

=
𝒙

𝟐𝒙−(𝟐𝒙−𝟏)
= 𝒙. 

Inverse function:   𝒈(𝒙) = 𝒇−𝟏(𝒙) =
𝟐𝒙−𝟏

𝟑𝒙
 .  
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