
MHF 4UI Unit 3:  Day 5 
Date:_____________  The Addition, Subtraction and Double-Angle Formulas 
 
Warmup 
1.  Given T  is an acute angle, express each quantity in terms of either Tsin , Tcos  or Ttan . 
      a)  )sin( T�    b)  )cos( T�    c)  )tan( T�  

 
 
2.  Given the identity 1cossin 22  � TT , express: 
     a)  T2sin  in terms of T2cos    b)  T2cos  in terms of T2sin  
 
 
Example 1. 
Develop the addition formula for sine, ie. )(sin ba� , in terms of angles a and b using the given 
diagram. 
             
In   �' TUPTUP,   and   in  �' RUQRUQ,  
 
In ,TRS'  � )sin( ba  
 
 
 
 
 
In ,TRU'  

 bcos       and       bsin  
             
 
 
 
 
In ,TUP'            and      in ,RUQ'  

 asin                    acos  
 
  
 
 
 
 
 
 
 
 
 
 
         
 
Note: 
By following a similar strategy and using the fact that SPTPTS � , the following addition formula 
for cosine can be determined. 
 

bababa sinsincoscos)cos( � �  

 
 

 



 
 
 
 
         
 
 
 
Ex. 2.  Using the addition formulas for sine and cosine, develop the subtraction formulas, 
 )(sin BA�  and )(cos BA� . 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex. 3.  Using the addition formulas for sine and cosine, develop the double-angle formulas,  

A2sin  and A2cos .      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      & 

 



Ex. 4.  Using the addition formulas for sine and cosine, develop the addition and subtraction formulas 
 for tangent, )(tan BA�  and )(tan BA� .  Also develop the double-angle formula, A2tan . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Key Concepts for Compound Angle Formulas 
x  Addition, subtraction and double-angle identities for sine, cosine, and tangent 
 
    � )(sin BA  
    � )(sin BA  
    A2sin  
 
    � )(cos BA  
    � )(cos BA  
    A2cos  
          = 
           = 
 
 
    � )(tan BA  
 
 
    � )(tan BA  
 
 
    A2tan  
 
 
 
HW.  Memorize these identities. 
1.  Given T  is an acute angle, express each quantity in terms of either Tsin  or Tcos  using an  
     appropriate compound angle identity. 

     a)  ¸
¹
·

¨
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2
3sin ST       b)  )cos( TS �  

        
 
 
      

    c)  ¸
¹
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¨
©
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2
cos       d)  )2sin( ST �  

 
 
 
 
 
2.  Use an appropriate compound angle identity to determine an exact value for D15tan . 
 
 
 
 
 
 
 
 
 
 
 



MHF 4UI Unit 3:  Day 6 
Date:____________     Using the Addition, Subtraction and Double-Angle Formulas 
 
Ex. 1.  Find the exact value of each of the following. 

 a)  D15sin       c)  
12

19tan S   

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 b)  
12
7cos S  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. 2.  Express ¸
¹
·

¨
©
§ � x

4
tan S  in terms of tan x. 

 
 
 
 
 
 
 
 
 



Ex. 3.  If 
8
5sin  T  and 

5
4sin  E  where T  and E  are both acute angles, find an exact value for 

 )(cos)(cos ETET ��� . 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. 4.  If 
2
1tan � A , and  A lies in the interval SS

dd A
2

, determine the following: 

           a) exact values for i) sin 2A  ii) cos 2A  iii) cos 4A 
           b) the quadrant in which angle angle 2A lies 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
HW.  Worksheet on Using the Addition, Subtraction and Double-Angle Formulas #1-4, 6, 7, 9, 10 
 



MHF 4UI Unit 3:  Day 7 
Date:______________     The Addition, Subtraction and Double-Angle Formulas Continued 
 
Ex. 1.  Express as a single trigonometric function, and then evaluate. 

            a)  DDDD 15sin45sin15cos45cos �  b)  

6
tan

12
tan1

6
tan

12
tan

SS

SS

�

�
  c)  

8
5sin21 2 S

�  

 
 
 
 
 
 
 
Ex. 2.  Express as a single sine or cosine function. 

            a)  xxcossin40    b)  xx 3sin3cos 22 �   c)  
2

cos
2

sin8 xx  

  
 
 
 
 
 
 

Ex. 3.  If T  is in the interval »¼
º

«¬
ª SS 2,

2
3 , D  is in the interval »¼

º
«¬
ª �� SS ,

2
3 , 

3
5csc � T , and 

4
3tan �

 D , 

            determine each value.  Include two detailed diagrams. 
 
            a)  )(sin DT �     c)  T2tan    
 
 
 
 
 
 

            b) T2cot     d) 
2

cosT   (***)        

 
     
 
 
 
 
 
 
 
 
 
 
 
HW.  Compound Angle Formulas Worksheet #1 to 6 all 
 


