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THE SUM AND DIFFERENCE IDENTITIES 
Sin (α±β) = Sinα Cosβ ±Cosα Sinβ 

Cos (α±β) = Cosα Cosβ ∓ Sinα Sinβ 

Tan (α±β) = 
𝑻𝒂𝒏∝±𝑻𝒂𝒏𝜷

𝟏∓𝑻𝒂𝒏∝ 𝑻𝒂𝒏𝜷
 

Cot (α±β) = 
𝑪𝒐𝒕∝𝑪𝒐𝒕𝜷 ∓𝟏

𝑪𝒐𝒕𝜷±𝑪𝒐𝒕∝
 

 

VALUES OF TRIG: RATIOS AT MOST COMMON ANGLES      
Sin 0° or π = 0                 Cos 0° or π = 1                  Tan 0° or π = 0              

 Sin 90° or      = 1            Cos 90° or      =   0             Tan 90°or       = ∞                              

Sin 180 ° or π = 0           Cos 180 ° or π= -1            Tan 180 ° or π = 0     

 Sin 270° or     = -1         Cos 270° or      = 0             Tan 270°or      = ∞        

Sin 360° or 2π = 0         Cos 360° or 2π =1             Tan 360° or 2π= 0 
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SIGNS OF TRIG: RATIOS IN DIFFERENT QUADRANTS 
 

                                                            90°         

                    2nd Quadrant                  1st Quadrant  

                    (-x, y)                                   (x, y)                                                                                         

180°                                                                                      0°/360° 

                   3rd Quadrant                    4th Quadrant                        

                     (-x, -y)                                (x, -y)            

                                                            270° 

 

RELATION BETWEEN TRIGNOMETRIC RATIOS OF THE 

COMPLEMENTARY ANGLE 
1. Sin (90°- θ) = Cos θ 

2. Tan (90°- θ) = Cot θ 

3. Sec (90°- θ) = Cosec θ 

4. Cos (90°- θ) = Sin θ 

5. Cot (90°- θ) = Tan θ 

6. Cosec (90°- θ) = Sec θ 

 

 

 

Signs of trigonometric 

ratios in different 

quadrants can be 

found using   

𝒚

𝒙
 = Tan θ 

x = Cos θ                                 

y= Sin θ 

N.B: Sin 15° can be written as Sin (45°- 30°) or (60°-45°) in order to find its value 

easily, and similarly Cos, Tan, Cot can also be written in these forms for any 

angles and can be easily calculated with the help of sum and difference 

identities. 
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IDENTITIES FOR DOUBLED ANGLE 
1. Sin 2θ = 2 SinθCosθ     

⇛
2𝑇𝑎𝑛𝜃 

1+𝑇𝑎𝑛2𝜃
   

2. Cos 2θ = 𝑪𝒐𝒔𝟐𝜽 − 𝑺𝒊𝒏𝟐𝜽 

⇛1- 2𝑆𝑖𝑛2𝜃 

⇛2𝐶𝑜𝑠2𝜃 − 1 

⇛
1−𝑇𝑎𝑛2𝜃

1+𝑇𝑎𝑛2𝜃
 

3. Tan 2θ = 
𝟐𝑻𝒂𝒏𝜽

𝟏−𝑻𝒂𝒏𝟐𝜽
 

        

      

IDENTITIES FOR HALVED ANGLES  

1. Sin  
𝜽

𝟐
 = ± √

𝟏−𝑪𝒐𝒔𝜽

𝟐
                   3. Tan  

𝜽

𝟐
 = √

𝟏−𝑪𝒐𝒔𝜽

𝟏+𝑪𝒐𝒔𝜽
 

⇛ 𝑆𝑖𝑛2 𝜃

2
 =  

1−𝐶𝑜𝑠𝜃

2
                     ⇛ 

𝑆𝑖𝑛 𝜃

1+𝐶𝑜𝑠𝜃
  or   

1−𝐶𝑜𝑠𝜃

𝑆𝑖𝑛𝜃
 

⇛ 2𝑆𝑖𝑛2 𝜃

2
 = 1- Cos θ                 

2. Cos  
𝜽

𝟐
 = ± √

𝟏+𝑪𝒐𝒔𝜽

𝟐
 

⇛ 𝐶𝑜𝑠2 𝜃

2
 = 

1+𝐶𝑜𝑠𝜃

2
 

⇛ 2𝐶𝑜𝑠2 𝜃

2
 = 1+Cos θ 
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SUM AND PRODUCT IDENTITIES 

FOR PRODUCT INTO SUM 

1. Sinα Cosβ =   
𝟏

𝟐
 [Sin (α+β) + Sin (α−β)]  

2. Cosα Sinβ =   
𝟏

𝟐
 [Sin (α+β) – Sin (α−β)] 

3. Sinα Sinβ =  - 
𝟏

𝟐
 [Cos (α+β) – Cos (α−β)] 

4. Cosα Cosβ =   
𝟏

𝟐
 [Cos (α+β) + Cos (α−β)] 

        

FOR SUM INTO PRODUCT          

1. Sinα+Sinβ = 2 Sin 
𝜶+𝜷

𝟐
 Cos 

𝜶−𝜷

𝟐
                  

2. Sin α− Sinβ = 2 Cos 
𝜶+𝜷

𝟐
 Sin  

𝜶−𝜷

𝟐
                                        

 3. Cos α + Cos β = 2 Cos  
𝜶+𝜷

𝟐
 Cos  

𝜶−𝜷

𝟐
                                          

4. Cos α – Cos β = −2 Sin 
𝜶+𝜷

𝟐
 Sin 

𝜶−𝜷

𝟐
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