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Trigonometric Identities
and the Unit Circle

1. Negative Angle Identities
sin(—0) = —sinf  csc(—0) = —csc b
cos(—0) = cos b sec(—0) = secH
tan(—0) = —tanf cot(—0) = —cotd
2. Addition and Subtraction Identities
sin(A + B) = sin A cos B + cos Asin B

cos(A + B) = cos Acos B — sin Asin B

tan A + tan B
1 —tanAtan B

)=

tan(A + B) =

sin(A — B) = sin A cos B — cos Asin B
)=
)=

cos(A — B) = cos Acos B + sin Asin B

tan A — tan B
1+tan Atan B

3. Double Angle Identities
sin(26) = 2sin  cos
cos(26) = cos? § — sin” 0

=2cos’h —1

=1-2sin’¢

2tan6
1—tan?6
4. Product Identities

tan(A — B

tan(20) =

1
sin Acos B = 5 (sin(A + B) +sin(4A — B))
1
cos Asin B = 3 (sin(A + B) —sin(A — B))
cos Acos B = % (cos(A + B) + cos(A — B))

sin Asin B = % (cos(A — B) — cos(A + B))

5. Cofunction Identities
sin A = cos (g - A)

sec A = csc (g — A)

tan A = cot (5 — A)

6. Quotient Identities

1 sin @
0= tanf =
8¢ sin at cos 0
1 1 cos
0 = t0 = =
see cos 0 tanf  sinf

7. Pythagorean Identities

sin?6 + cos?0 =1
1+ tan?0 = sec? 0
1+ cot? 0 = csc? 0

8. Half-Angle Identities
sin(e):lz 1 —cos@
2 2
cos<0>—:|: /14 cos@
2 2
0 /1 — cos@
tan | = | = £/ ——
2 1+ cosf

1 —
sin? g — cos(26)
2
1 2
cos’ ) = 2+ costet) C;S( %)

9. Sum Identities

sin A + sin B = 2sin A+ B cos A-B
2 2

sin A — sin B = 2 cos (A+B> sin (A_B
2 2

A+ B A—-B
cosA—l—cosBchos( _|2— )cos( 5

cos A — cos B = —2sin <A+B> sin (A_B
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Trigonometric Definitions Special Angle Triangles
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SOH  sing = O/H
CAH cos) = A/H
TOA  tanf=0/A. 45 m



