
Trigonometric Identity III  
 

cotଶ θ ≡ cosecଶ θ − 1 

 
 

This is a helpful equation used to relate the functions cotangent (otherwise known as cot) and cosecant 
(otherwise known as cosec). cotଶ 𝜃 is the same thing as (cot 𝜃)ଶ, it is merely an easier way of writing it, 
the same is true for cosecଶ θ. The ≡ symbol means “identical to” (i.e. cot squared theta is identical to 
cosec squared theta minus one). This symbols means the relationship is always true, regardless of the 
value of 𝜃. 𝜃 is a placeholder for an angle, and for this identity to work the angle must be the same for 
both cot and cosec.  
  

 
Proof 
 
Starting with Trigonometric Identity I, 

sinଶ θ + cosଶ θ ≡ 1 
 

Dividing both sides by sinଶ θ 
sinଶ θ

sinଶ θ
+

cosଶ θ

sinଶ θ
≡

1

sinଶ θ
 

Using  Trigonometric Identity II, tan θ ≡
ୱ୧୬ ஘

ୡ୭ୱ ஘
                     

sinଶ θ

sinଶ θ
+

1

tanଶ θ
≡

1

sinଶ θ
 

Simplifying 
ୱ୧୬మ ஘

ୱ୧୬మ ஘
 

1 +
1

tanଶ θ
≡

1

sinଶ θ
 

 

Using our knowledge that cot θ =
ଵ

୲ୟ୬ ஘ 
 and cosec θ =

ଵ

ୱ୧୬ ஘ 
 

1 + cotଶ θ ≡ cosecଶ θ 
By re-arranging we find that   

cotଶ θ ≡ cosecଶ θ − 1 
 

 See also 
- Cosecant, Secant and Cotangent 
- Trigonometric Identity I 
- Trigonometric Identity II 
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