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Trigonometry 

Sine 𝑓(𝑥) = 𝑠𝑖𝑛 𝑥 

 

 
 

Domain: (−∞, ∞) with T = 2π/|b| 
Range: [−1, 1] 
Inverse Function:        𝑓−1 (𝑥) = 𝑠𝑖𝑛−1 𝑥 
Restrictions: None 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑖𝑛 (𝑏(𝑥 − ℎ)) + 𝑘 

Cosine 𝑓(𝑥) = 𝑐𝑜𝑠 𝑥 

 

 
 

Domain: (−∞, ∞) with T = 2π/|b| 
Range: [−1, 1] 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑜𝑠−1 𝑥 
Restrictions: None 
Odd/Even: Even 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑠  (𝑏(𝑥 − ℎ)) + 𝑘 

Tangent 

𝑓(𝑥) = 𝑡𝑎𝑛 𝑥 
 

=  
𝑠𝑖𝑛 𝑥

𝑐𝑜𝑠 𝑥
 

 

 
 

Domain: (−∞, ∞) except for 𝑥 =
𝜋

2
± 𝑛𝜋 

Range: (−∞, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑡𝑎𝑛−1 𝑥 

Restrictions: Asymptotes at 𝑥 =
𝜋

2
± 𝑛𝜋 

Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑡𝑎𝑛  (𝑏(𝑥 − ℎ)) + 𝑘 

Cosecant 

𝑓(𝑥) = 𝑐𝑠𝑐 𝑥 
 

=  
1

𝑠𝑖𝑛 𝑥
 

 

 
 

Domain: (−∞, ∞) except for  𝑥 = ±𝑛𝜋 
Range: (−∞, -1] ∪ [1, ∞) 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑠𝑐−1 𝑥 
Restrictions: Range is bounded 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑠𝑐  (𝑏(𝑥 − ℎ)) + 𝑘 

Secant 

𝑓(𝑥) = sec 𝑥 
 

=  
1

𝑐𝑜𝑠 𝑥
 

 

 
 
 

Domain: (−∞, ∞) except for 𝑥 =
𝜋

2
± 𝑛𝜋 

Range: (−∞,−1] ∪ [1, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑠𝑒𝑐−1 𝑥 
Restrictions: Range is bounded 
Odd/Even: Even 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑒𝑐 (𝑏(𝑥 − ℎ)) + 𝑘 

Cotangent 

𝑓(𝑥) = 𝑐𝑜𝑡 𝑥 
 

=  
1

𝑡𝑎𝑛 𝑥
 

 

 

 
 

Domain: (−∞, ∞) except for 𝑥 = ±𝑛𝜋 
Range: (−∞, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑐𝑜𝑡−1 𝑥 
Restrictions: Asymptotes at x = ±𝑛𝜋 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑡  (𝑏(𝑥 − ℎ)) + 𝑘 



 Function 
Name 

Parent 
Function 

Graph Characteristics 
 

Copyright © 2011-2025 by Harold A. Toomey, WyzAnt Tutor                                                                        3  
 

Arcsine 𝑓(𝑥) = 𝑠𝑖𝑛−1 𝑥 

 

 
 
 

Domain: [−1, 1]  

Range: [
−𝜋

2
,

𝜋

2
] or Quadrants I & IV 

Inverse Function:       𝑓−1 (𝑥) = 𝑠𝑖𝑛 𝑥 
Restrictions: Range & Domain are bounded 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑖𝑛−1 (𝑏(𝑥 − ℎ)) + 𝑘 

Arccosine 𝑓(𝑥) = 𝑐𝑜𝑠−1 𝑥 

 

 
 

Domain: [−1, 1]  
Range: [0, 𝜋] or Quadrants I & II 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑜𝑠 𝑥 
Restrictions: Range & Domain are bounded 
Odd/Even: None 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑠−1  (𝑏(𝑥 − ℎ)) + 𝑘 

Arctangent 𝑓(𝑥) = 𝑡𝑎𝑛−1 𝑥 

 

Domain: (−∞, ∞) 

Range: (
−𝜋

2
,

𝜋

2
) or Quadrants I & IV 

Inverse Function:       𝑓−1 (𝑥) = 𝑡𝑎𝑛 𝑥 
Restrictions: Range is bounded 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑡𝑎𝑛−1  (𝑏(𝑥 − ℎ)) + 𝑘 

Arccosecant 𝑓(𝑥) = 𝑐𝑠𝑐−1 𝑥 

 

 
 

Domain: (−∞,−1] ∪ [1, ∞) 

Range: [ −
𝜋

2
, 0) ∪ (0,

𝜋

2
] or Quadrants I & IV 

Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑠𝑐 𝑥 
Restrictions: Range & Domain are bounded 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑠𝑐−1 (𝑏(𝑥 − ℎ)) + 𝑘 

Arcsecant 𝑓(𝑥) = 𝑠𝑒𝑐−1 𝑥 

 

 
 

Domain: (−∞,−1] ∪ [1, ∞) 

Range: [0,
𝜋

2
) ∪ (

𝜋

2
, 𝜋] or Quadrants I & II 

Inverse Function:       𝑓−1 (𝑥) = 𝑠𝑒𝑐 𝑥 
Restrictions: Range & Domain are bounded 
Odd/Even: Neither 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑒𝑐−1 (𝑏(𝑥 − ℎ)) + 𝑘 

Arccotangent 𝑓(𝑥) = 𝑐𝑜𝑡−1 𝑥 

 

 
 

Domain: (−∞, ∞) 
Range: (0, 𝜋) or Quadrants I & II 
Inverse Function:       𝑓−1 (𝑥) = 𝑐𝑜𝑡 𝑥 
Restrictions: Range is bounded 
Odd/Even: Neither 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑡−1  (𝑏(𝑥 − ℎ)) +𝑘 
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Hyperbolics 

Hyperbolic Sine 

𝑓(𝑥) = sinh 𝑥 
 

=  
𝑒𝑥 − 𝑒−𝑥

2
 

 

 
 

Domain: (−∞, ∞) 
Range: (−∞, ∞) 
Inverse Function:        𝑓−1 (𝑥) = 𝑠𝑖𝑛ℎ−1 𝑥 
Restrictions: None 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑖𝑛ℎ (𝑏(𝑥 − ℎ)) + 𝑘 

Hyperbolic 
Cosine 

𝑓(𝑥) = 𝑐𝑜𝑠ℎ 𝑥 
 

=  
𝑒𝑥 + 𝑒−𝑥

2
 

 

 
 

Domain: (−∞, ∞) 
Range: [1, ∞) 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑜𝑠ℎ−1 𝑥 
Restrictions: None 
Odd/Even: Even 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑠ℎ  (𝑏(𝑥 − ℎ)) + 𝑘 

Hyperbolic 
Tangent 

𝑓(𝑥) = 𝑡𝑎𝑛ℎ 𝑥 
 

=  
𝑒2𝑥 − 1

𝑒2𝑥 + 1
 

 

 
 

Domain: (−∞, ∞) 
Range: (−1, 1) 
Inverse Function:       𝑓−1 (𝑥) = 𝑡𝑎𝑛ℎ−1 𝑥 
Restrictions: Asymptotes at 𝑦 = ±1 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑡𝑎𝑛ℎ  (𝑏(𝑥 − ℎ)) + 𝑘 

Hyperbolic 
Cosecant 

𝑓(𝑥) = 𝑐𝑠𝑐ℎ 𝑥 
 

=  
1

𝑠𝑖𝑛ℎ 𝑥
 

 

 
 
 
 

Domain: (−∞, 0) ∪ (0, ∞) 
Range: (−∞, 0] ∪ [0, ∞) 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑠𝑐ℎ−1 𝑥 
Restrictions: Asymptotes at 𝑥 = 0, 𝑦 = 0 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑠𝑐ℎ (𝑏(𝑥 − ℎ)) + 𝑘 

Hyperbolic 
Secant 

𝑓(𝑥) = sech 𝑥 
 

=  
1

𝑐𝑜𝑠ℎ 𝑥
 

 

Domain: (−∞, ∞) 
Range: (0, 1] 
Inverse Function:       𝑓−1 (𝑥) = 𝑠𝑒𝑐ℎ−1 𝑥 
Restrictions: Asymptote at 𝑦 = 0 
Odd/Even: Even 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑒𝑐ℎ (𝑏(𝑥 − ℎ)) + 𝑘 

Hyperbolic 
Cotangent 

𝑓(𝑥) = 𝑐𝑜𝑡ℎ 𝑥 
 

=  
1

𝑡𝑎𝑛ℎ 𝑥
 

 

 

Domain: (−∞, 0) ∪ (0, ∞) 
Range: (−∞, 1) ∪ (1, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑐𝑜𝑡ℎ−1 𝑥 
Restrictions: Asymptotes at 𝑥 = 0, 𝑦 = ±1 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑡ℎ (𝑏(𝑥 − ℎ)) + 𝑘 
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Hyperbolic 
Arcsine 

𝑓(𝑥) = 𝑠𝑖𝑛ℎ−1 𝑥 
 

= 𝑙𝑛(𝑥 + √𝑥2 + 1) 

 
 
 

Domain: (−∞, ∞) 
Range: (−∞, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑠𝑖𝑛ℎ 𝑥 
Restrictions: None 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑖𝑛ℎ−1 (𝑏(𝑥 − ℎ)) + 𝑘 
 

Hyperbolic 
Arccosine 

𝑓(𝑥) = 𝑐𝑜𝑠ℎ−1 𝑥 
 

= 𝑙𝑛(𝑥 + √𝑥2 − 1) 

 

 
 
 

Domain: [1, ∞) 
Range: [0, ∞) 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑜𝑠ℎ 𝑥 
Restrictions: 𝑦 ≥ 0 
Odd/Even: Neither 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑠ℎ−1  (𝑏(𝑥 − ℎ)) + 𝑘 
 

Hyperbolic 
Arctangent 

𝑓(𝑥) = 𝑡𝑎𝑛ℎ−1 𝑥 
 

=
1

2
𝑙𝑛 (

1 + 𝑥

1 − 𝑥
) 

 

Domain: (−1, 1) 
Range: (−∞, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑡𝑎𝑛ℎ 𝑥 
Restrictions: Asymptotes at 𝑥 = ±1 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑡𝑎𝑛ℎ−1  (𝑏(𝑥 − ℎ)) + 𝑘 
 

Hyperbolic 
Arccosecant 

𝑓(𝑥) = 𝑐𝑠𝑐ℎ−1 𝑥 
 

= 𝑙𝑛 (
1

𝑥
+ √

1

𝑥2
+ 1) 

 
 

Domain: (−∞, 0) ∪ (0, ∞) 
Range: (−∞, 0] ∪ [0, ∞) 
Inverse Function:        𝑓−1 (𝑥) = 𝑐𝑠𝑐ℎ 𝑥 
Restrictions: Asymptotes at 𝑥 = 0, 𝑦 = 0 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑠𝑐ℎ−1 (𝑏(𝑥 − ℎ)) + 𝑘 

 

Hyperbolic 
Arcsecant 

𝑓(𝑥) = 𝑠𝑒𝑐ℎ−1 𝑥 
 

= 𝑙𝑛 (
1

𝑥
+ √

1

𝑥2
− 1) 

 
 

Domain: (0, 1] 
Range: [0, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑠𝑒𝑐ℎ 𝑥 
Restrictions:  
Odd/Even: Neither 
General Form:  

𝑓(𝑥) = 𝑎 𝑠𝑒𝑐ℎ−1 (𝑏(𝑥 − ℎ)) + 𝑘 
 

Hyperbolic 
Arccotangent 

𝑓(𝑥) = 𝑐𝑜𝑡ℎ−1 𝑥 
 

=
1

2
𝑙𝑛 (

𝑥 + 1

𝑥 − 1
) 

 
 

 

Domain: [−∞, −1) ∪ (1, ∞] 
Range: (−∞, 0) ∪ (0, ∞) 
Inverse Function:       𝑓−1 (𝑥) = 𝑐𝑜𝑡ℎ 𝑥 
Restrictions: Asymptotes at 𝑥 = 0, 𝑦 = ±1 
Odd/Even: Odd 
General Form:  

𝑓(𝑥) = 𝑎 𝑐𝑜𝑡ℎ−1  (𝑏(𝑥 − ℎ)) +𝑘 
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Graphing Tips 

 

𝒇(𝒙) = 𝒂 < 𝒕𝒓𝒊𝒈 > (𝒃(𝒙 − 𝒉)) + 𝒌 

 
 

The Six Trig “Levers” y = a sin (b (x - h)) + k Graphing Tips Notes 

1) Move up/down ↕ k       (Vertical translation) k =  
(max +  min)

2
 

If 𝑘 = 𝑓(𝑥) then x-axis is replaced 
by 𝑓(𝑥)-axis 

2) Move left/right ↔ h       (Phase shift) “+” shifts right 𝑠𝑖𝑛 (𝑥) = 𝑐𝑜𝑠 (𝑥 − 𝜋/2) 

3) Stretch up/down ↕ a       (Amplitude) a =  
(max −  min)

2
 a is NOT peak-to-peak on y-axis 

4) Stretch left/right ↔ b       (Frequency ⦁ 2π) 𝑇 =
2π

|b|
=  

1

ƒ
 

𝑇 = peak-to-peak on θ-axis 

𝑇 =
𝜋

|𝑏|
 for 𝑡𝑎𝑛 (𝑏𝑥) 

5) Flip about the y-axis  b → −b 𝑓(𝑥) → 𝑓(−𝑥) 
Even Function:  

𝑐𝑜𝑠 (𝑥) = 𝑐𝑜𝑠 (−𝑥) 

6) Flip about the x-axis  a → −a 𝑓(𝑥) → −𝑓(−𝑥) 
Odd Function:  

𝑠𝑖𝑛 (𝑥) = −𝑠𝑖𝑛 (−𝑥) 
 

See Also: 
• Harold’s Algebraic, Transcendental, and Conic Parent Functions Cheat Sheet 

• Harold’s Trigonometry & Hyperbolic Parent Functions Cheat Sheet 

• Harold’s Polar Parent Functions Cheat Sheet 
 

https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Parent_Functions_Algebraic_Conics_Cheat_Sheet.pdf
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Parent_Functions_Trig_Cheat_Sheet.pdf
https://www.toomey.org/tutor/harolds_cheat_sheets/Harolds_Parent_Functions_Polar_Cheat_Sheet.pdf

