Reciprocal Identities

Sum or Difference of Two Angles Identities

1
=— cos(9=L tan6=L
cscO secO cotH

1
csch=—— secO = cotg =——
sin 0 cos 0 tan©

Quotient or Ratio Identities

sin 6 o cos 0
cos O Text sin O

tan 6 =

cos(a —ﬁ)=cos acosf +sin o sin 8

cos(a + ) = cos acos B —sin asin B
sin( o - B) = sin a cos B - cos a sin
sin( o + ) = sin o cos B + cos a sin 8
tan o + tan
tan (a +/3’)=—ﬁ
1-tanatanf
tan a — tan
tan(a - ) = b

"1+ tano tan B

Pythagorean Identities

sin 20 +cos’0 =1 tan’0 +1=sec’6 1+ cot’6 = csc26

Double-Angle Identities

Cofunction Identities

sin2a = 2sin o.cos o

tan(90°-6) = cot O
cot(90°-6) =tan 0

sin (90° - 6) = cos 6
csc(90°-6) =sec O

cos(90°-6)=sin O
sec(90°-60)=csc O

cos20. =cos’ o —sin’ o 2tan o
tan20=———
=1-2sin’a I-tan‘ax
=2cos’a. -1
Half-Angle Identities

Even and Odd Trigonometric Functions

The cosine and secant functions are even.
cos(—t) =cos t sec(—t) =sec t

The sine, cosecant, tangent, and cotangent functions are odd.
sin(—t) = — sin(t) csc(—t) = — csc(t)

tan(-t) = — tan(t) cot(—t) = — cot(t)

e 1-cos a a sin o 1-cos a
Sin — = & [—— tan—=——=—"—
2 2 2 l+cosa sin o

Where the + or — sign is determined by the quadrant of the angle %.

Product to Sum Identities

sin o cos 3 = é—[sin
]_ .
2

cos asin f3 = [sm

(a+/3’)+sin(a—[3’)] cosacos[)'=—é[cos(a+[3’)+cos(a —ﬁ)]
(a+ﬁ)—sin(a—ﬁ)] sinasinﬁ=;—[cos(a—ﬁ)—cos(a+ﬁ)]

Sum-to-Product Identities

sinx + siny =2$in(xzy)cos(x _y) sinx —siny =2COS(X h

COSX +COSy = 2005(

2

x+y)COS X =

y) cosx—cosy=—2sin(xer
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