
Level 1 Quotient & Reciprocal Identities 
 

 
 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ

 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ

𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

  
 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ

 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ

𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

  
 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ

 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ

𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

     

 
 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ

 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ

𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

  
 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ

 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ

𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

  
 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ

 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ

𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

 
Level 2 Pythagorean Identity 
​  

 
𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
(1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ

​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =
 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1

  
𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
(1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ

​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =
 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1

  
𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
(1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ

​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =
 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1



 
− 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ +
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 
 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ

 
− 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ +
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 
 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ

 
− 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ +
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 
 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ

     

 
𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
(1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ

​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =
 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1

 
− 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ +
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 
 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ

  
𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
(1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ

​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =
 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1

 
− 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ +
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 
 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ

  
𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
(1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ

​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =
 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1

 
− 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ +
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 
 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ

 
Level 3 Mixed Identities 1 
 

 
 𝑐𝑜𝑠θ

𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ
𝑐𝑠𝑐θ = 1

 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜
 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

(1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎
 

  
 𝑐𝑜𝑠θ

𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ
𝑐𝑠𝑐θ = 1

 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜
 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

(1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎

  
 𝑐𝑜𝑠θ

𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ
𝑐𝑠𝑐θ = 1

 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜
 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

(1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎

     

 
 𝑐𝑜𝑠θ

𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ
𝑐𝑠𝑐θ = 1

  
 𝑐𝑜𝑠θ

𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ
𝑐𝑠𝑐θ = 1

  
 𝑐𝑜𝑠θ

𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ
𝑐𝑠𝑐θ = 1



 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜
 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

(1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎
 

 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜
 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

(1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎

 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜
 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

(1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎

 
 

 



Level 4 Mixed Identities 2 
 

 
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 =
(1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠

  𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

 

  
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 =
(1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠

  𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

  
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 =
(1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠

  𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

     

 
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 =
(1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠

  𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

 

  
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 =
(1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠

  𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

  
(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 =
(1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠

  𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

 
 

 



Level 5 Create Your Own 
 

 

Create three of your own 

trigonometric identities. To solve it, 

you must use at least two of the 

following identities: 

 𝑠𝑖𝑛2θ + 𝑐𝑜𝑠2θ = 1

 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

 𝑐𝑠𝑐θ = 1
𝑠𝑖𝑛θ

 𝑠𝑒𝑐θ = 1
𝑐𝑜𝑠θ

  𝑐𝑜𝑡θ = 1
𝑡𝑎𝑛θ

  

Create three of your own 

trigonometric identities. To solve it, 

you must use at least two of the 

following identities: 

 𝑠𝑖𝑛2θ + 𝑐𝑜𝑠2θ = 1

 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

 𝑐𝑠𝑐θ = 1
𝑠𝑖𝑛θ

 𝑠𝑒𝑐θ = 1
𝑐𝑜𝑠θ

  𝑐𝑜𝑡θ = 1
𝑡𝑎𝑛θ

  

Create three of your own 

trigonometric identities. To solve it, 

you must use at least two of the 

following identities: 

 𝑠𝑖𝑛2θ + 𝑐𝑜𝑠2θ = 1

 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

 𝑐𝑠𝑐θ = 1
𝑠𝑖𝑛θ

 𝑠𝑒𝑐θ = 1
𝑐𝑜𝑠θ

  𝑐𝑜𝑡θ = 1
𝑡𝑎𝑛θ

     

 

Create three of your own 

trigonometric identities. To solve it, 

you must use at least two of the 

following identities: 

 𝑠𝑖𝑛2θ + 𝑐𝑜𝑠2θ = 1

 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

 𝑐𝑠𝑐θ = 1
𝑠𝑖𝑛θ

 𝑠𝑒𝑐θ = 1
𝑐𝑜𝑠θ

 𝑐𝑜𝑡θ = 1
𝑡𝑎𝑛θ

  

Create three of your own 

trigonometric identities. To solve it, 

you must use at least two of the 

following identities: 

 𝑠𝑖𝑛2θ + 𝑐𝑜𝑠2θ = 1

 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

 𝑐𝑠𝑐θ = 1
𝑠𝑖𝑛θ

 𝑠𝑒𝑐θ = 1
𝑐𝑜𝑠θ

  𝑐𝑜𝑡θ = 1
𝑡𝑎𝑛θ

  

Create three of your own 

trigonometric identities. To solve it, 

you must use at least two of the 

following identities: 

 𝑠𝑖𝑛2θ + 𝑐𝑜𝑠2θ = 1

 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

 𝑐𝑠𝑐θ = 1
𝑠𝑖𝑛θ

 𝑠𝑒𝑐θ = 1
𝑐𝑜𝑠θ

  𝑐𝑜𝑡θ = 1
𝑡𝑎𝑛θ

 
 

 



Level 1 Quotient & Reciprocal Identities Solutions 
 

 𝑠𝑖𝑛θ =  𝑐𝑜𝑠θ𝑡𝑎𝑛θ
 𝑅𝑆 =  𝑐𝑜𝑠θ( 𝑠𝑖𝑛θ

𝑐𝑜𝑠θ )
 𝑅𝑆 =  𝑠𝑖𝑛θ = 𝐿𝑆

 
 𝑐𝑜𝑡θ = 𝑐𝑜𝑠θ

𝑠𝑖𝑛θ

 𝐿𝑆 = 1
𝑡𝑎𝑛θ

 𝐿𝑆 = 1
𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

 𝐿𝑆 = 1 × 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

 𝐿𝑆 = 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝑅𝑆

 
 𝑡𝑎𝑛θ = 𝑠𝑖𝑛θ𝑠𝑒𝑐θ

 𝑅𝑆 = 𝑠𝑖𝑛θ 1
𝑐𝑜𝑠θ

 𝑅𝑆 = 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

 𝑅𝑆 = 𝑡𝑎𝑛θ = 𝐿𝑆
 

 𝑐𝑜𝑠θ = 𝑐𝑜𝑡θ
𝑐𝑠𝑐θ

 𝑅𝑆 =
1

𝑡𝑎𝑛θ
1

𝑠𝑖𝑛θ

 𝑅𝑆 = 1
𝑡𝑎𝑛θ × 𝑠𝑖𝑛θ

1

 𝑅𝑆 = 1
𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

× 𝑠𝑖𝑛θ

 𝑅𝑆 = 1 × 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ × 𝑠𝑖𝑛θ
 𝑅𝑆 = 𝑐𝑜𝑠θ

 𝑐𝑜𝑡θ𝑠𝑖𝑛θ = 𝑐𝑜𝑠θ
 𝐿𝑆 = 𝑐𝑜𝑡θ𝑠𝑖𝑛θ
 𝐿𝑆 = 1

𝑡𝑎𝑛θ 𝑠𝑖𝑛θ

 𝐿𝑆 = 1
𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

𝑠𝑖𝑛θ

 𝐿𝑆 = 1 × 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ 𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠θ = 𝑅𝑆
 

 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

             𝐿𝑆 =  𝑐𝑠𝑐θ 𝑅𝑆 = 𝑐𝑜𝑡θ
𝑐𝑜𝑠θ

             𝐿𝑆 =  1
𝑠𝑖𝑛θ 𝑅𝑆 =

𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

𝑐𝑜𝑠θ

                             𝑅𝑆 = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ × 1

𝑐𝑜𝑠θ

                             𝑅𝑆 = 1
𝑠𝑖𝑛θ = 𝐿𝑆

 
 𝑐𝑠𝑐θ = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ

             𝐿𝑆 =  𝑐𝑠𝑐θ 𝑅𝑆 = 𝑐𝑜𝑡θ𝑠𝑒𝑐θ
             𝐿𝑆 =  1

𝑠𝑖𝑛θ 𝑅𝑆 = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ × 1

𝑐𝑜𝑠

                             𝑅𝑆 = 1
𝑠𝑖𝑛θ = 𝐿𝑆

                           
 𝑠𝑒𝑐θ = 𝑡𝑎𝑛θ

𝑠𝑖𝑛θ

             𝐿𝑆 =  𝑠𝑒𝑐θ 𝑅𝑆 = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ

             𝐿𝑆 =  1
𝑐𝑜𝑠θ 𝑅𝑆 =

𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

𝑠𝑖𝑛θ

                              𝑅𝑆 = 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ × 1

𝑠𝑖𝑛θ

                              𝑅𝑆 = 1
𝑐𝑜𝑠θ = 𝐿𝑆

 
 

 
Level 2 Pythagorean Identity 
 

 𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ = 2
 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑐𝑜𝑠 2θ
 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ

 𝐿𝑆 = 1 + 1 = 2 = 𝑅𝑆
 

 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ = 𝑠𝑖𝑛 3θ
 𝐿𝑆 =  𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠 2θ

 𝐿𝑆 =  𝑠𝑖𝑛θ(1 − 𝑐𝑜𝑠 2θ)
 𝐿𝑆 =  𝑠𝑖𝑛θ(𝑠𝑖𝑛 2θ)

 − 𝑐𝑜𝑠 2θ = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ + 1)
             𝐿𝑆 =− 𝑐𝑜𝑠 2θ 𝑅𝑆 = (𝑠𝑖𝑛θ − 1)(𝑠𝑖𝑛θ + 1)

     𝐿𝑆 =− (1 − 𝑠𝑖𝑛 2θ) 𝑅𝑆 = 𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛θ − 𝑠𝑖𝑛θ − 1
        𝐿𝑆 =− 1 + 𝑠𝑖𝑛 2θ 𝑅𝑆 = 𝑠𝑖𝑛 2θ − 1

  𝐿𝑆 = 𝑠𝑖𝑛 2θ − 1 = 𝑅𝑆
 

 (𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜𝑠θ
 𝐿𝑆 = (𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2

 𝐿𝑆 = (𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ)(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ)



 𝐿𝑆 =  𝑠𝑖𝑛 3θ = 𝑅𝑆
 

 (1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ) = 𝑠𝑖𝑛 2θ
 𝐿𝑆 = (1 − 𝑐𝑜𝑠θ)(1 + 𝑐𝑜𝑠θ)

 𝐿𝑆 = 1 + 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ − 𝑐𝑜𝑠 2θ
 𝐿𝑆 = 1 − 𝑐𝑜𝑠 2θ
 𝐿𝑆 = 𝑠𝑖𝑏 2θ = 𝑅𝑆

 
​(1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ) =

 2𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 4θ − 1
 𝐿𝑆 = (1 − 𝑐𝑜𝑠 2θ)(1 − 𝑐𝑜𝑠 2θ)

 𝐿𝑆 = 1 − 𝑐𝑜𝑠 2θ − 𝑐𝑜𝑠 2θ +  𝑐𝑜𝑠 4θ
 𝐿𝑆 = 1 − 2𝑐𝑜𝑠 2θ +  𝑐𝑜𝑠 4θ

 𝐿𝑆 = 1 − 2(1 − 𝑠𝑖𝑛 2θ) +  𝑐𝑜𝑠 4θ
 𝐿𝑆 = 1 − 2 + 2𝑠𝑖𝑛 2θ +  𝑐𝑜𝑠 4θ

 𝐿𝑆 =− 1 + 2𝑠𝑖𝑛 2θ +  𝑐𝑜𝑠 4θ
 𝐿𝑆 = 2𝑠𝑖𝑛 2θ +  𝑐𝑜𝑠 4θ − 1 = 𝑅𝑆

 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛θ𝑐𝑜𝑠θ + 𝑐𝑜𝑠θ𝑠𝑖𝑛θ + 𝑐𝑜𝑠 2θ
 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 2𝑠𝑖𝑛θ𝑐𝑜𝑠θ + 𝑐𝑜𝑠 2θ
 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ + 2𝑠𝑖𝑛θ𝑐𝑜𝑠θ

 𝐿𝑆 = 1 + 2𝑠𝑖𝑛θ𝑐𝑜𝑠θ = 𝑅𝑆
 
 

​(1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ =
 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1

 𝐿𝑆 = (1 − 𝑠𝑖𝑛 2θ)𝑐𝑜𝑠 2θ
 𝐿𝑆 = 𝑐𝑜𝑠 2θ − 𝑠𝑖𝑛 2θ𝑐𝑜𝑠 2θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ − 𝑠𝑖𝑛 2θ(1 − 𝑠𝑖𝑛 2θ)
 𝐿𝑆 = 𝑐𝑜𝑠 2θ − 𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛 4θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ − (1 − 𝑐𝑜𝑠 2θ) + 𝑠𝑖𝑛 4θ
𝐿𝑆 = 𝑐𝑜𝑠 2θ − 1 + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ

 𝐿𝑆 = 2𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 4θ − 1 = 𝑅𝑆
 
 

 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ = 𝑐𝑜𝑠 3θ
 𝐿𝑆 = 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠𝑖𝑛 2θ

 𝐿𝑆 = 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ(1 − 𝑐𝑜𝑠 2θ)
 𝐿𝑆 = 𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ + 𝑐𝑜𝑠 3θ

 𝐿𝑆 = 𝑐𝑜𝑠 3θ = 𝑅𝑆

 
Level 3 Mixed Identities 1 
 

 𝑐𝑜𝑠θ
𝑠𝑒𝑐θ + 𝑠𝑖𝑛θ

𝑐𝑠𝑐θ = 1

 𝐿𝑆 = 𝑐𝑜𝑠θ
1

𝑐𝑜𝑠θ

+ 𝑠𝑖𝑛θ
1

𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠θ × 𝑐𝑜𝑠θ
1 + 𝑠𝑖𝑛θ × 𝑠𝑖𝑛θ

1

 𝐿𝑆 = 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ
 𝐿𝑆 = 1 = 𝑅𝑆

 
 (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ = 𝑠𝑖𝑛θ

 𝐿𝑆 = (1 − 𝑐𝑜𝑠 2θ)𝑐𝑠𝑐θ
 𝐿𝑆 = 𝑠𝑖𝑛 2θ × 1

𝑠𝑖𝑛θ
 𝐿𝑆 = 𝑠𝑖𝑛θ = 𝑅𝑆

 
 1+𝑠𝑖𝑛θ

𝑐𝑜𝑠θ = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ
 𝑅𝑆 = 𝑠𝑒𝑐θ + 𝑡𝑎𝑛θ

 𝑅𝑆 = 1
𝑐𝑜𝑠θ + 𝑠𝑖𝑛θ

𝑐𝑜𝑠θ

 𝑅𝑆 = 1+𝑠𝑖𝑛θ
𝑐𝑜𝑠θ = 𝐿𝑆

 
(1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ = 𝑐𝑜𝑠θ𝑐𝑜𝑡θ

 𝐿𝑆 = (1 − 𝑠𝑖𝑛 2θ)𝑐𝑠𝑐θ

 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ
= 1

 𝐿𝑆 = 1

𝑠𝑒𝑐 2θ
+ 1

𝑐𝑠𝑐 2θ

 𝐿𝑆 = 1
1

𝑐𝑜𝑠 2θ

+ 1
1

𝑠𝑖𝑛 2θ

 𝐿𝑆 = 1 × 𝑐𝑜𝑠 2θ
1 + 1 × 𝑠𝑖𝑛 2θ

1

 𝐿𝑆 = 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ
 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ 

 𝐿𝑆 = 1 = 𝑅𝑆
 

 (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ = 𝑐𝑜𝑠θ
 𝐿𝑆 = (1 − 𝑠𝑖𝑛 2θ)𝑠𝑒𝑐θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ × 1
𝑐𝑜𝑠θ
 𝐿𝑆 = 𝑐𝑜𝑠θ = 𝑅𝑆

 
 1+𝑐𝑜𝑠θ

𝑠𝑖𝑛θ = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ

 𝐿𝑆 = 1+𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝐿𝑆 = 1
𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ

𝑠𝑖𝑛θ
 𝐿𝑆 = 𝑐𝑠𝑐θ + 𝑐𝑜𝑡θ = 𝑅𝑆



 𝐿𝑆 = 𝑐𝑜𝑠 2θ𝑐𝑠𝑐θ
 𝐿𝑆 = 𝑐𝑜𝑠 2θ × 1

𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠θ × 𝑐𝑜𝑠θ × 1
𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠θ × 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑐𝑜𝑡θ = 𝑅𝑆

 
 (1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ = 𝑠𝑖𝑛θ𝑡𝑎𝑛θ

 𝐿𝑆 = (1 − 𝑐𝑜𝑠 2θ)𝑠𝑒𝑐θ
 𝐿𝑆 = 𝑠𝑖𝑛2θ × 𝑠𝑒𝑐θ

 𝐿𝑆 = 𝑠𝑖𝑛θ × 𝑠𝑖𝑛θ × 1
𝑐𝑜𝑠θ

 𝐿𝑆 = 𝑠𝑖𝑛θ × 𝑠𝑖𝑛θ
𝑐𝑜𝑠θ

 𝐿𝑆 = 𝑠𝑖𝑛θ𝑡𝑎𝑛θ = 𝑅𝑆
 

Level 4 Mixed Identities 2 

 (𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2 = 2
 𝐿𝑆 = (𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) 2 + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ) 2

𝐿𝑆 = (𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ)(𝑠𝑖𝑛θ + 𝑐𝑜𝑠θ) + (𝑠𝑖𝑛θ − 𝑐𝑜𝑠θ)(𝑠𝑖𝑛θ − 𝑐
𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑠𝑖𝑛θ𝑐𝑜𝑠θ + 𝑐𝑜𝑠θ𝑠𝑖𝑛θ + 𝑐𝑜𝑠 2 + 𝑠𝑖𝑛 2θ − 𝑠𝑖𝑛θ𝑐𝑜𝑠θ − 𝑐𝑜𝑠θ𝑠

 𝐿𝑆 = 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2 + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ
 𝐿𝑆 = 1 + 1

 𝐿𝑆 = 2 = 𝑅𝑆
 

 (1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ
= 𝑐𝑠𝑐 2θ − 𝑠𝑖𝑛 2θ

 𝐿𝑆 = (1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑠𝑖𝑛 2θ

 𝐿𝑆 = 1+𝑠𝑖𝑛 2θ−𝑠𝑖𝑛 2θ−𝑠𝑖𝑛 4θ

𝑠𝑖𝑛 2θ

 𝐿𝑆 = 1−𝑠𝑖𝑛 4θ

𝑠𝑖𝑛 2θ

 𝐿𝑆 = 1

𝑠𝑖𝑛 2θ
− 𝑠𝑖𝑛 4θ

𝑠𝑖𝑛 2θ

 𝐿𝑆 = 𝑐𝑠𝑐 2θ − 𝑠𝑖𝑛 2θ = 𝑅𝑆
 

 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1 = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠θ
𝑠𝑖𝑛θ+1

 𝐿𝑆 = 𝑐𝑜𝑠θ
(𝑠𝑖𝑛θ+1) × (𝑠𝑖𝑛θ−1)

(𝑠𝑖𝑛θ−1)

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑠𝑖𝑛θ−𝑐𝑜𝑠θ

𝑠𝑖𝑛 2θ−𝑠𝑖𝑛θ+𝑠𝑖𝑛θ −1

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑠𝑖𝑛θ−𝑐𝑜𝑠θ

𝑠𝑖𝑛 2θ −1

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑠𝑖𝑛θ−𝑐𝑜𝑠θ

−(1−𝑠𝑖𝑛 2θ)

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑠𝑖𝑛θ−𝑐𝑜𝑠θ

−𝑐𝑜𝑠 2θ

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑠𝑖𝑛θ

−𝑐𝑜𝑠 2θ
+ −𝑐𝑜𝑠θ

−𝑐𝑜𝑠 2θ

 𝐿𝑆 =− 𝑠𝑖𝑛θ

𝑐𝑜𝑠θ
+ 1

𝑐𝑜𝑠θ

 𝐿𝑆 =− 𝑡𝑎𝑛θ + 𝑠𝑒𝑐θ = 𝑠𝑒𝑐θ − 𝑡𝑎𝑛θ = 𝑅𝑆
 
 

 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ

 2

𝑐𝑜𝑠 2θ
= 1

1+𝑠𝑖𝑛θ + 1
1−𝑠𝑖𝑛θ

 𝑅𝑆 = 1
1+𝑠𝑖𝑛θ + 1

1−𝑠𝑖𝑛θ

 𝑅𝑆 = 1
(1+𝑠𝑖𝑛θ) × (1−𝑠𝑖𝑛θ)

(1−𝑠𝑖𝑛θ) + 1
(1−𝑠𝑖𝑛θ) × (1+𝑠𝑖𝑛θ)

(1+𝑠𝑖𝑛θ)

 𝑅𝑆 = 1−𝑠𝑖𝑛θ

1−𝑠𝑖𝑛θ+𝑠𝑖𝑛θ−𝑠𝑖𝑛 2θ
+ 1+𝑠𝑖𝑛θ

1+𝑠𝑖𝑛θ−𝑠𝑖𝑛θ−𝑠𝑖𝑛 2θ

 𝑅𝑆 = 1−𝑠𝑖𝑛θ

1−𝑠𝑖𝑛 2θ
+ 1+𝑠𝑖𝑛θ

1−𝑠𝑖𝑛 2θ

 𝑅𝑆 = 1−𝑠𝑖𝑛θ+1+𝑠𝑖𝑛θ

1−𝑠𝑖𝑛 2θ

 𝑅𝑆 = 1+1

𝑐𝑜𝑠 2θ
= 2

𝑐𝑜𝑠 2θ
= 𝐿𝑆

 

 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ
= 2 − 𝑐𝑜𝑠 2θ

 𝐿𝑆 = 1−𝑠𝑖𝑛 4θ

𝑐𝑜𝑠 2θ

 𝐿𝑆 = (1−𝑠𝑖𝑛 2θ)(1+𝑠𝑖𝑛 2θ)

𝑐𝑜𝑠 2θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ(1+𝑠𝑖𝑛 2θ)

𝑐𝑜𝑠 2θ

 𝐿𝑆 = 1 + 𝑠𝑖𝑛 2θ
 𝐿𝑆 = 1 + (1 − 𝑐𝑜𝑠 2θ) = 2 − 𝑐𝑜𝑠 2θ = 𝑅𝑆

 
 𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ = 𝑠𝑒𝑐 2θ

 𝐿𝑆 = 𝑡𝑎𝑛 2θ + 𝑐𝑜𝑠 2θ + 𝑠𝑖𝑛 2θ
 𝐿𝑆 = 𝑡𝑎𝑛 2θ + 𝑠𝑖𝑛 2θ + 𝑐𝑜𝑠 2θ

 𝐿𝑆 = 𝑠𝑖𝑛 2θ

𝑐𝑜𝑠 2θ
+ 1

 𝐿𝑆 = 𝑠𝑖𝑛 2θ

𝑐𝑜𝑠 2θ
+ 𝑐𝑜𝑠 2θ

𝑐𝑜𝑠 2θ

 𝐿𝑆 = 𝑠𝑖𝑛 2θ+𝑐𝑜𝑠 2θ

𝑐𝑜𝑠 2θ

 𝐿𝑆 = 1

𝑐𝑜𝑠 2θ
= 𝑠𝑒𝑐 2θ = 𝑅𝑆

 



 𝐿𝑆 = 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ

 𝐿𝑆 = 𝑐𝑜𝑠θ𝑡𝑎𝑛θ
𝑠𝑖𝑛θ+𝑐𝑜𝑠θ ×

1
𝑐𝑜𝑠θ

1
𝑐𝑜𝑠θ

 𝐿𝑆 =
𝑐𝑜𝑠θ𝑡𝑎𝑛θ× 1

𝑐𝑜𝑠θ

(𝑠𝑖𝑛θ+𝑐𝑜𝑠θ)× 1
𝑐𝑜𝑠θ

 𝐿𝑆 = 𝑡𝑎𝑛θ
𝑠𝑖𝑛θ
𝑐𝑜𝑠θ + 𝑐𝑜𝑠θ

𝑐𝑜𝑠θ

 𝐿𝑆 = 𝑡𝑎𝑛θ
𝑡𝑎𝑛θ+1 = 𝑡𝑎𝑛θ

1+𝑡𝑎𝑛θ = 𝑅𝑆

 

 𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ = 1 + 𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ
1−𝑠𝑖𝑛θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ
(1−𝑠𝑖𝑛θ) × (1+𝑠𝑖𝑚θ)

(1+𝑠𝑖𝑚θ)

 𝐿𝑆 = 𝑐𝑜𝑠 2θ(1+𝑠𝑖𝑚θ)

1+𝑠𝑖𝑛θ−𝑠𝑖𝑛θ−𝑠𝑖𝑛 2θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ+𝑐𝑜𝑠 2θ𝑠𝑖𝑚θ

1−𝑠𝑖𝑛 2θ

 𝐿𝑆 = 𝑐𝑜𝑠 2θ

𝑐𝑜𝑠 2θ
+ 𝑐𝑜𝑠 2θ𝑠𝑖𝑚θ

𝑐𝑜𝑠 2θ
 𝐿𝑆 = 1 + 𝑠𝑖𝑚θ = 𝑅𝑆

 


