Basic Trigonometric Identities

Let Xand Y be any real numbers (restricted so that both sides of an equation are defined). Hence, X and
Y are in radian measure.

Reciprocal Identities

1 1 1
1. CSCX =—— 2. SBCX = —— 3. CotX=——

SIn X COS X tan x

Quotient Identities

sin x COoS X
4, tanx =—— 5. COtX = ——
COS X sin x

Identities for Negatives, i.e. defines function as Even or Odd. The other three are straight-forward
computations using the definitions of Even and Odd Functions.
6. Sin(—x) =—sinx 7. C0S(—X) = CcOS X 8. tan(—x) = —tanx

Pythagorean ldentity
9.sin?x+cos?x=1 10. 1+tan? x =sec? x 11. 1+ cot? x = csc? x

Sum ldentities

12. sin(X+ y) =sin XCos Yy +Ccos Xsin y
13. COS(X+ Yy) =CcosSxcosy —sinxsiny
tanx +tany

14. tan(X+y)=—"—7"—"—"
(x+y) l-tanxtany

Difference ldentities
15. sin(Xx—y) =sinxcosy —cosxsiny
16. COS(X—Y) =COSXCOSY +Ssinxsiny
tanx—tany

17. tan(x—y) = ———
(x=Y) l+tanxtany

CoFunction Identities

T . . T VA
18. cos(E - yj =siny 19. sm(E - yj =CcosYy 20. tan(z— yj =coty

Double-Angle Identities
21. Sin 2Xx = 2sin XCOoS X
22. C0S2X =C0s® Xx—sin?x =1—2sin® x = 2c0s® x —1

2tan x 2cotx 2
23. tan2x = =

1—tan’x cot?x—1 cotX—tanx




Half-Angle ldentities

. X 1-cosx

24, sSin—=+,|———

2 2

X 1+ cosx
25. COS—=+,[———

2 2

X 1-cosx sinx 1-—cosx
26. tan— =% = = —

2 1+cosx 1+cos sin X

X
Note: the sign is determined by the quadrant in which E lies.

Product-Sum Identities

27. sinxcosy = %[sin(x +y)+sin(x—y)]
28. cosxsiny = %[sin(x +y)=sin(x—y)]
29. sinxsiny = %[cos(x —y)—cos(x+Y)]
30. COSXCOSY = %[cos(x +y)+cos(x—Y)]

Sum-Product identities

31 sinx+siny = 2sin Y cos 2=
2 2
32. sinx—siny = 2cosusin%

33. COSX+COSY = ZCOSXLZycosX;Zy
X+Y o X—Y

34. COSX—COSY =—2sin in >

Solving Triangles.
Law of Sines and Cosines

For any triangle with vertices A, B, C whose angles are &, /3, ¥ and opposite sides are a, b, ¢
respectively.

sina _sinf siny
a b ¢
3. a’ =b* +c* —2bccosa
37. b® =a® +¢* —2accos S
38. ¢’ =a’+b*—2abcosy

35.




