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Trigonometry: Master Lesson
Summary

1. Primary Trigonometric Ratios

For a right-angled triangle with an acute angle 6, the fundamental ratios are defined as:

. Opposite 1 Hypotenuse
sin = ——— csch = — = -
Hypotenuse sin 6 OpposaHayp otenuse (c) 5 .
Adjacent 1 Hypotenuse pposite ()
cos = ———— secf = = -
Hypotenuse cosf Adjacent 0
Opposite  sinf 1 Adjacent Adjacent (b)
tanf = = cotd = =

Adjacent  cosé tanf  Opposite

2. Fundamental Pythagorean Identities

These identities form the bedrock of trigonometric algebra and hold for all real angles 6:

sin® @ + cos® 0 = 1 (1)
1+ tan® 0 = sec (2)
1+ cot?# = csc? 0 (3)

3. Angle Sum and Difference Formulas

sin(av £ ) = sinacos § £ cosasin
cos(av £+ B) = cosavcos f F sinasin

tan a &+ tan 8
t +4) =
an(a+ f) 1 Ftanatan
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4. Double-Angle and Half-Angle Formulas

Double-Angle Formulas:

sin(26) = 2sinf cos 0
cos(26) = cos® — sin” @

=2cos’f—1=1-—2sin’0

2tan 6

tan(20) = Tt d

Half-Angle Formulas:

sin(e) n /1 —cos@
2
COS(Z) _ 4 /1—|—cos€

1— COSQ sin 0

tan(=) =
an( ) sinf 14 cosé

2

5. Laws for General Triangles

For any arbitrary triangle AABC' with side lengths a, b, ¢ opposite to angles A, B, C:

Law of Sines:

a b <
sinA  sinB sinC

(where R is the circumradius)

Law of Cosines:
a? = b* + ¢ — 2bccos A
b2 =a®+ ¢ — 2accos B

A =a*+ v —2abcosC
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