
NOVA Loudoun Math Lab Summary Notes:  

Precalculus – Parent Functions used in Transformations 

A family of functions is a group of functions with graphs that have one or more defining 
characteristics. The Parent Function is the simplest function with the defining 
characteristics of the family.   
Functions in the same family are transformations of their parent functions. 

Linear  

Parent: 

   𝒚 = 𝒙 

 

Domain: (-∞,∞) 

Range: (-∞,∞) 

Quadratic 

Parent: 

   𝒚 = 𝒙𝟐 

 

Domain: (-∞,∞) 

Range: [0,∞) 

Cubic  

Parent: 

   𝒚 = 𝒙𝟑 

 

Domain: (-∞,∞) 

Range: (-∞,∞) 

 

Square Root 

Parent: 

   𝒚 = √𝒙 

 

Domain: [0,∞) 

Range: [0,∞) 

 

Reciprocal 

Parent: 

   𝒚 =
𝟏

𝒙
 

 

Domain:  
  (-∞,0) ⋃ (0,∞) 

Range:  
  (-∞,0) ⋃ (0,∞) 

Exponential 

Parent: 

   𝒚 = 𝒂𝒙 

graphed: 

   𝒚 = 𝟐𝒙 
 

Domain: (-∞,∞) 

Range: (0,∞) 

Absolute  
              Value 

Parent: 

   𝒚 = |𝒙| 

 

Domain: (-∞,∞) 

Range: [0,∞) 

 

Logarithm 

Parent: 

   𝒚 = 𝐥𝐨𝐠𝒂 𝒙 

graphed: 

   𝒚 = 𝐥𝐨𝐠𝟐 𝒙 
 

Domain: (0,∞) 

Range: (-∞,∞) 



 

Inverse Square 

Parent: 

   𝒚 =
𝟏

𝒙𝟐 

 

Domain:  
  (-∞,0) ⋃ (0,∞) 

Range: (0,∞) 

 

Functions  

    as  

Dance Moves 

 

(author  

  unknown)  

Trigonometric Functions: 

Sine 

Parent: 

   𝒚 = 𝐬𝐢𝐧 𝒙 
 

Domain: (-∞,∞) 

Range: [-1,1] 
 

Arcsine 

Parent: 

   𝒚 = 𝐬𝐢𝐧−𝟏 𝒙 
 

Domain: [-1,1] 

Range: [−
𝜋

2
,

𝜋

2
] 

 

 
 

Cosine 

Parent: 

      𝒚 = 𝐜𝐨𝐬 𝒙 
 

Domain: (-∞,∞) 

Range: [-1,1] 

 

 
 

Arccosine 

Parent: 

      𝒚 = 𝐜𝐨𝐬−𝟏 𝒙 
 

Domain: [-1,1] 

Range: [0, π] 

 
 

Tangent 

Parent: 

      𝒚 = 𝐭𝐚𝐧 𝒙 
 

Domain:  

{𝑥 ∈ ℛ|
𝑥 ≠

𝜋
2 + 𝜋𝑛,

𝑛 ∈ 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠
} 

 

Range: (-∞,∞) 

Arctangent 

Parent: 

      𝒚 = 𝐭𝐚𝐧−𝟏 𝒙 
 

Domain: (-∞,∞) 

Range: (−
𝜋

2
,

𝜋

2
) 
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