
Trigonometric Basic Identities 
UVU Math Lab 
 
HINT:  In many cases, we can use the Reciprocal Identities to rewrite expressions as functions of sine & 
cosine in order to more easily simplify, solve, or to reduce the amount of material to memorize (So, 
memorize the green information only.). 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SOH 𝐬𝐬𝐬𝐬𝐬𝐬 𝜽𝜽 = 𝒐𝒐𝒐𝒐𝒐𝒐
𝒉𝒉𝒉𝒉𝒐𝒐

= 𝒉𝒉
𝒓𝒓
  csc 𝜃𝜃 = 1

sin𝜃𝜃
= ℎ𝑦𝑦𝑦𝑦

𝑜𝑜𝑦𝑦𝑦𝑦
= 𝑟𝑟

𝑦𝑦
 

CAH 𝐜𝐜𝐜𝐜𝐬𝐬 𝜽𝜽 = 𝒂𝒂𝒂𝒂𝒂𝒂
𝒉𝒉𝒉𝒉𝒐𝒐

= 𝒙𝒙
𝒓𝒓
  sec 𝜃𝜃 = 1

cos𝜃𝜃
= ℎ𝑦𝑦𝑦𝑦

𝑎𝑎𝑎𝑎𝑎𝑎
= 𝑟𝑟

𝑥𝑥
 

TOA 𝐭𝐭𝐭𝐭𝐬𝐬𝜽𝜽 = 𝐬𝐬𝐬𝐬𝐬𝐬 𝜽𝜽
𝐜𝐜𝐜𝐜𝐬𝐬 𝜽𝜽

= 𝒐𝒐𝒐𝒐𝒐𝒐
𝒂𝒂𝒂𝒂𝒂𝒂

= 𝑦𝑦
𝑥𝑥

 cot 𝜃𝜃 = cos𝜃𝜃
sin𝜃𝜃

= 𝑎𝑎𝑎𝑎𝑎𝑎
𝑜𝑜𝑦𝑦𝑦𝑦

= 𝑥𝑥
𝑦𝑦

 

where, 𝑟𝑟 = �𝑥𝑥2 + 𝑦𝑦2 
 

𝐬𝐬𝐬𝐬𝐬𝐬 𝜽𝜽 = 𝟏𝟏
𝐜𝐜𝐬𝐬𝐜𝐜𝜽𝜽

   𝐜𝐜𝐬𝐬𝐜𝐜 𝜽𝜽 = 𝟏𝟏
𝐬𝐬𝐬𝐬𝐬𝐬𝜽𝜽

 

𝐜𝐜𝐜𝐜𝐬𝐬 𝜽𝜽 = 𝟏𝟏
𝐬𝐬𝐬𝐬𝐜𝐜𝜽𝜽

  𝐬𝐬𝐬𝐬𝐜𝐜𝜽𝜽 = 𝟏𝟏
𝐜𝐜𝐜𝐜𝐬𝐬 𝜽𝜽

 

𝐭𝐭𝐭𝐭𝐬𝐬𝜽𝜽 = 𝟏𝟏
𝐜𝐜𝐜𝐜𝐭𝐭 𝜽𝜽

  𝐜𝐜𝐜𝐜𝐭𝐭 𝜽𝜽 = 𝟏𝟏
𝐭𝐭𝐭𝐭𝐬𝐬𝜽𝜽

 
 

Definition of Trigonometric Functions: 
Given a right triangle, where 0 < 𝜃𝜃 < 90°, 

 

Reciprocal Identities: 
 

𝐬𝐬𝐬𝐬𝐬𝐬𝟐𝟐 𝜽𝜽 + 𝐜𝐜𝐜𝐜𝐬𝐬𝟐𝟐 𝜽𝜽 = 𝟏𝟏 
 
sin2 𝜃𝜃
sin2 𝜃𝜃

+ cos2 𝜃𝜃
sin2 𝜃𝜃

= 1
sin2 𝜃𝜃

             sin
2 𝜃𝜃

cos2 𝜃𝜃
+ cos2 𝜃𝜃

cos2 𝜃𝜃
= 1

cos2 𝜃𝜃
 

 
1 + cot2 𝜃𝜃 = csc2 𝜃𝜃  tan2 𝜃𝜃 + 1 = sec2 𝜃𝜃 

Pythagorean  Identities: 
 

Even & Odd Trig Functions: 
 

𝐬𝐬𝐬𝐬𝐬𝐬(−𝜽𝜽) = −𝐬𝐬𝐬𝐬𝐬𝐬𝜽𝜽 (odd) 𝐜𝐜𝐜𝐜𝐬𝐬(−𝜽𝜽) = 𝐜𝐜𝐜𝐜𝐬𝐬 𝜽𝜽 (even) 
 

csc(−𝜃𝜃) = 1
sin(−𝜃𝜃) = 1

−sin𝜃𝜃
= − csc 𝜃𝜃 (odd) 

 
sec(−𝜃𝜃) = 1

cos(−𝜃𝜃)
= 1

cos𝜃𝜃
= sec𝜃𝜃 (even) 

 
tan(−𝜃𝜃) = sin(−𝜃𝜃)

cos(−𝜃𝜃)
= −sin𝜃𝜃

cos𝜃𝜃
= − tan 𝜃𝜃 (odd) 

 
cot(−𝜃𝜃) = cos(−𝜃𝜃)

sin(−𝜃𝜃) = cos𝜃𝜃
− sin𝜃𝜃

= − cot 𝜃𝜃 (odd) 

 

𝐬𝐬𝐬𝐬𝐬𝐬 �𝝅𝝅
𝟐𝟐
− 𝜽𝜽� = 𝐜𝐜𝐜𝐜𝐬𝐬 𝜽𝜽 csc �𝜋𝜋

2
− 𝜃𝜃� = sec𝜃𝜃 

𝐜𝐜𝐜𝐜𝐬𝐬 �𝝅𝝅
𝟐𝟐
− 𝜽𝜽� = 𝐬𝐬𝐬𝐬𝐬𝐬 𝜽𝜽 sec �𝜋𝜋

2
− 𝜃𝜃� = csc 𝜃𝜃 

tan �𝜋𝜋
2
− 𝜃𝜃� = cot 𝜃𝜃 cot �𝜋𝜋

2
− 𝜃𝜃� = tan𝜃𝜃 

See why this is true on Table of Trig Values. 
 

Co-function Formulas: 

More handouts like this are available at:   www.uvu.edu/mathlab/mathresources/ 
 

http://www.uvu.edu/mathlab/mathresources/


Trigonometric Unit Circle 
UVU Math Lab 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table of Trigonometric Values of Common Angles of the Unit Circle: 
Angle in 
Degrees / 
Radians 

𝐬𝐬𝐬𝐬𝐬𝐬𝜽𝜽 𝐜𝐜𝐜𝐜𝐬𝐬𝜽𝜽 csc 𝜃𝜃 =
1

sin𝜃𝜃
 sec 𝜃𝜃 =

1
cos 𝜃𝜃

 tan𝜃𝜃 =
sin𝜃𝜃
cos𝜃𝜃

 cot𝜃𝜃 =
cos 𝜃𝜃
sin𝜃𝜃

 

𝟑𝟑𝟑𝟑° /  𝝅𝝅 𝟔𝟔⁄  √𝟏𝟏 𝟐𝟐⁄  √𝟑𝟑 𝟐𝟐⁄  
1

√1 2⁄
= 2 1

√3 2⁄
=

2√3
3

 
√1 2⁄
√3 2⁄

=
√3
3

 
√3 2⁄

√1 2⁄
= √3 

𝟒𝟒𝟒𝟒° / 𝝅𝝅 𝟒𝟒⁄  √𝟐𝟐 𝟐𝟐⁄  √𝟐𝟐 𝟐𝟐⁄  
1

√2 2⁄
= √2 

1
√2 2⁄

= √2 √2 2⁄

√2 2⁄
= 1 

√2 2⁄

√2 2⁄
= 1 

𝟔𝟔𝟑𝟑° / 𝝅𝝅 𝟑𝟑⁄  √𝟑𝟑 𝟐𝟐⁄  √𝟏𝟏 𝟐𝟐⁄  
1

√3 2⁄
=

2√3
3

 
1

√1 2⁄
= 2 √3 2⁄

√1 2⁄
= √3 

√1 2⁄
√3 2⁄

=
√3
3

 

I 

All 

(All functions positive) 

II 

Students 

(Sine positive) 

III 

Take 

(Tangent positive) 

IV 

Calculus 

(Cosine positive) 

More handouts like this are available at:   www.uvu.edu/mathlab/mathresources/ 
 

http://www.uvu.edu/mathlab/mathresources/

