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Unit 4 – Trigonometric Identities and Solving Trig Equations 
Chapter 7.1: Equivalent Trigonometric Functions 
 

 
Due to the periodic nature of trigonometric functions, there are multiple ways to express equivalent functions.  
 

1) Using the period:  
 
Both sine and cosine have a period of 2π, which means any phase shift by a multiple of the period will be 
equivalent.  
 
𝑠𝑖𝑛𝑥 = 𝑠𝑖𝑛(𝑥 + 2𝜋) = 𝑠𝑖𝑛	(𝑥 − 2𝜋) 
 
𝑐𝑜𝑠𝑥 = 𝑐𝑜𝑠(𝑥 + 2𝜋) = 𝑐𝑜𝑠	(𝑥 − 2𝜋) 
 
𝑐𝑠𝑐𝑥 = 𝑐𝑠𝑐(𝑥 + 2𝜋) = 𝑐𝑠𝑐	(𝑥 − 2𝜋) 
 
𝑠𝑒𝑐𝑥 = 𝑠𝑒𝑐(𝑥 + 2𝜋) = 𝑠𝑒𝑐	(𝑥 − 2𝜋) 
 
For tangent and cotangent, 𝑡𝑎𝑛𝑥 = 𝑡𝑎𝑛(𝑥 + 𝜋) = 𝑡𝑎𝑛	(𝑥 − 𝜋) and 𝑐𝑜𝑡𝑥 = 𝑐𝑜𝑡(𝑥 + 𝜋) = 𝑐𝑜𝑡	(𝑥 − 𝜋) 
 
 
 

2) By symmetry:  
 
Recall, even functions: 𝑓(𝑥) = 𝑓(−𝑥) 
 

odd functions: 𝑓(−𝑥) = −𝑓(𝑥) 
 

Cosine and Secant are even (reflective symmetry across the y-axis):  
𝑐𝑜𝑠𝑥 = 𝑐𝑜𝑠(−𝑥) , 𝑠𝑒𝑐(−𝑥) = −𝑠𝑒𝑐𝑥	      

 
Sine, cosecant, tangent, and cotangent are odd (rotational symmetry):  
 

𝑠𝑖𝑛(−𝑥) = −𝑠𝑖𝑛𝑥, 	𝑐𝑠𝑐(−𝑥) = −𝑐𝑠𝑐𝑥, 𝑡𝑎𝑛(−𝑥) = −𝑡𝑎𝑛𝑥, 𝑐𝑜𝑡(−𝑥) = −𝑐𝑜𝑡𝑥 
 
     

3) Using C.A.S.T rule: 
 
Recall: you can identify equivalent trigonometric expressions by comparing principal angles drawn in standard 
position in quadrants II, III, and IV with their related acute angle, θ, in quadrant I.  
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4) Using complimentary angles: 

 
Recall: Complimentary angles add to !

"
 (or 90°) 

 
𝑠𝑖𝑛 !

#
=           𝑐𝑜𝑠 !

$
=           𝑐𝑠𝑐 !

#
=           𝑠𝑒𝑐 !

$
=           

 
𝑐𝑜𝑠 !

#
=           

 
𝑠𝑖𝑛 !

$
=           𝑠𝑒𝑐 !

#
=           𝑐𝑠𝑐 !

$
=           

𝑡𝑎𝑛 !
#
=           𝑐𝑜𝑡 !

$
=           𝑐𝑜𝑡 !

#
=           𝑡𝑎𝑛 !

$
=         

   
 
Hence: The above pattern is defined by Cofunction Identities by which describe trigonometric relationships 
between the complementary angles θ and (!

"
− θ) in a right triangles.  

 

           
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Example 1: Use R.A.A and cofunction identities to write an expression that is equivalent to each of the following 
expressions.  
 

a) sec "!
#
=                                                                                             b) tan %!

$
= 
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Practice:  
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Unit 4 – Trigonometric Identities and Equations 
Chapter 7.2: Compound angle formulas 
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Example 1: Determine the exact value of 

a) 𝑐𝑜𝑠	( !
&"
)                                                                                b) 𝑡𝑎𝑛	(− '!

&"
	) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Example 2: Simplify each expression  
 

a) 𝑐𝑜𝑠 %!
&"
𝑐𝑜𝑠 '!

&"
+ 𝑠𝑖𝑛 %!

&"
𝑠𝑖𝑛 '!

&"
                                               b) 𝑠𝑖𝑛2𝑥𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠2𝑥𝑠𝑖𝑛𝑥 

 
 
 
 
 
 

 
 
Example 3: If a is an angle in quadrant I and b is an angle in quadrant II,  evaluate 𝑠𝑖𝑛	(𝑎 + 𝑏), where 𝑠𝑖𝑛𝑎 = #

'
 and 

𝑠𝑖𝑛𝑏 = '
&#

. 
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Example 4:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


