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Definition of the Six Trigonometric Functions 

Right triangle definitions, where 0 � � � �/2. 

sin � � opphyp 

csc � � hypopp 

cos � � adjhyp 

��� � � hypadj  
tan � � oppadj  

��� � � adjopp 

 

 

Circular functions definitions, 

where � is any angle. Pythagorean Identities 

sin � � �� csc � � ��  sin� � � cos� � � 1 

1 � tan� � � sec� � 

1 � cot� � � csc� � 

 

cos � � �� sec � � ��  

tan � � �� cot � � ��  
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Reciprocal Functions  Quotient Identities 

sin � � 1csc � cos � � 1sec � tan � � 1cot �  tan � � sin �cos � cot � � cos �sin �  

csc � � 1sin � sec � � 1cos � cot � � 1tan �    

 

Identities for Negatives  Cofunction Identities 

sin70�8 � 0 sin � csc70�8 � 0 csc �  sin 9�2 0 �: � cos � csc 9�2 0 �: � sec � 

cos70�8 � cos � sec70�8 � sec �  cos 9�2 0 �: � sin � sec 9�2 0 �: � csc � 

tan70�8 � 0 tan � cot70�8 � 0 cot �  tan 9�2 0 �: � cot � cot 9�2 0 �: � tan � 

 

Double-Angle Identities  Triple-Angle Identities 

sin 2� � 2 sin � cos �  sin 3� � 3 sin � 0 4 sin; � 

cos 2� � cos� � 0 sin� � � 2 cos� � 0 1 � 1 0 2 sin� �  cos 3� � 4 cos; � 0 3 cos � 

tan 2� � 2 tan �1 0 tan� � � 2 cot �cot� � 0 1 � 2cot � 0 tan �  tan 3� � 3 tan � 0 tan; �1 0 3 tan� �  
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Half-Angle Identities Power-Reducing Formulas 

sin �2 � <=1 0 cos �2               cos �2 � <=1 � cos �2  sin� � � 1 0 cos 2�2              cos� � � 1 � cos 2�2  

tan �2 � <=1 0 cos �1 � cos � � 1 0 cos �sin � � sin �1 � cos � tan� � � 1 0 cos 2�1 � cos 2� 

 

Sum and Difference Identities 

sin7> < ?8 � sin > cos ? < sin ? cos > 

cos7> < ?8 � cos > cos ? ∓ sin > sin ? 
tan7> < ?8 � tan > < tan ?1 ∓ tan > tan ? 

Sum-to-Product Formulas Product-to-Sum Formulas 

sin � � sin � � 2 sin A� � �2 B cos 9� 0 �2 : sin � ⋅ sin � � 12 Dcos7� 0 �8 0 cos7� � �8E 

sin � 0 sin � � 2 sin 9� 0 �2 : cos A� � �2 B cos � ⋅ cos � � 12 Dcos7� 0 �8 � cos7� � �8E 

cos � � cos � � 2 cos A� � �2 B cos 9� 0 �2 : sin � ⋅ cos � � 12 Dsin7� � �8 � sin7� 0 �8E 

cos � 0 cos � � 02 sin A� � �2 B sin 9� 0 �2 : cos � ⋅ sin � � 12 Dsin7� � �8 0 sin7� 0 �8E 

 

Distance Formula  Midpoint Formula  Law of Sines 

F � G7�� 0 �H8� � 7�� 0 �H8�  A�H � ��2 , �H � ��2 B  Jsin > � Ksin ? � �sin L 

 

Law of Cosines 

J� � K� � �� 0 2K� ⋅ cos > K� � J� � �� 0 2J� ⋅ cos ? �� � J� � K� 0 2JK ⋅ cos L 

 

Heron’s Formula (Area) 

> � G�7� 0 J87� 0 K87� 0 �8,   where   � � J � K � �2  

 

Projectile Motion Gravity:  O � 09.8 m/sec2     or     O � 032 ft/sec2  

position velocity acceleration 

�S7�8 � 12 O�� � 7TU ⋅ sin �8 � � �U TS7�8 � O� � TU ⋅ sin � JS7�8 � O 

�V7�8 � TU ⋅ cos � ⋅ � TV7�8 � TU ⋅ cos � JV7�8 � 0 
 

Inverse Trigonometric Functions 

� � sinWH �    means   � � sin � 

01 Y � Y 1   and 0 �2 Y � Y �2 

� � cosWH �    means   � � cos � 

01 Y � Y 1    and    0 Y � Y � 

� � tanWH �    means    � � tan � 

� ∈ ℝ    and   0 �2 � � � �2
 


