Trigonometry

Definition of the Six Trigonometric Functions

Right triangle definitions, where 0 < 0 < rt/2

. 9 h
sinf = th csc =22
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Opposite .
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__ opp _adj
Adjacent tanf =75 cotf ="

Circular function definitions, where 0 is any angle
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Converting between Radians and Degrees

,_> Multiply by % —l

Degrees Radians
T— Multiply byﬂ 4—J
T
Helpful Triangles
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Graphing Sine and Cosine Curves

The graphs of y = A sin (Bx + C) and y = A cos (Bx +C),
where B > 0, will have the following characteristics:
27

Period =—

Amplitude = |A| =

Horizontal Shift = —%

The Unit Circle

Positive: sin, csc
Negative: cos, tan, sec, cot

(-1, 0)jr_180°

Positive: sin, cos, tan, sec, csc, cot
Negative: none

Positive: tan, cot (O’ _l) Positive: cos, sec
Ve: sin, COS, SeC, CSC ve: sin, tan, csc, cot
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Trigonometry

Reciprocal Identities

. 1 1
sinx = COSX = —— tanx =
CSCx secx cotx
1 1
CSCX = — secx = — cotx =
sinx Cos Xx tanx

Tangent and Cotangent Identities

sinx cosx
cot x = —
cos x sinx

tanx =

Pythagorean Identities
sinx 4+ cos?x =1
1 + tan? x = sec® x

Cofunction Identities

sin (g—x) = Ccosx cos (g—x) =sinx
tan (g — x) = cotx cot (% — x) =tanx
csc(%—x) =secx sec(g—x) =cscx
Negative Angle Identities
sin(—x) = —sinx cos(—x) = cosx
tan(—x) = —tanx cot(—x) = —cotx
csc(—x) = —cscx sec(—x) = secx

Sum and Difference Formulas
sin(u + v) = sinucosv + cosusinv

cos(u +v) =cosucosv F sinusinv

tan(u + v) tanu +tanv
anutv)=———
- 1 +tanutanv

Power-Reducing Formulas

5 1—cos2u

sin“y = ——
2

) 1+ cos2u

cos”“ Yy =———
2

tan? 1 —cos2u

an‘uy =——

1+ cos2u

1+ cot? x =csc? x

Double-Angle Formulas

sin2u = 2sinucosu

2 2

CcOS 2U = cos“u — sin“ u
=2cos?u—1 = 1-2sin®u

2tanu

tan2u = >
1-tancu

Half-Angle Formula

u + (1 + cos u)
cos— = _
2 = 2
u 1—cosu sinu
tan- = - =
2 sinu 14 cosu

Sum-to-Product Formulas

. . = 9 u+v u—v
sinu + sinv = sm( > )cos( > )

. . — > (u+v> . (u—v)
sinu — sinv = 2 cos > sin >

+ I (u + v) (u — v)
cosu + cosv = 2 cos > cos >

— o u+vy . u—v
COSU — COSV = — sm( > )sm( > )

Product-to-Sum Formulas

1

sinusinv = > [cos(u — v) — cos(u + v)]
1

cosucosv = [cos(u — v) + cos(u + v)]
1

sinucosv = > [sin(u — v) + sin(u + v)]
1

cosusinv = > [sin(u + v) — sin(u — v)]

. a b c
Law of Sines: — = — = —
sin A sin B sinC

Law of Cosines: a? = b? + c? — 2bccos A



