Trigonometric Identities

Sum and Difference Formulas

sin (x + y) = sinx cosy + cos xsiny sin (z — y) = sinx cosy — cosxsiny

cos (z +y) = cosxcosy — sinxsiny cos (x — y) = cosz cosy + sinxsiny
__ tanz4tany - _ tanz—tany

tan (SL’ + y> " l-tanztany tan (IE y) " l+tanztany

Half-Angle Formulas

a0 1—cosf 0 __ 14-cosf 0 __ 1—cosf
sin g = 44/ =5 CoS 5 = 4/ =27 tan g = £ /17c05d

fan § = 158t tan § = a5
Double-Angle Formulas

sin 260 = 2sin 6 cos 6 cos 20 = cos? § — sin? 0 tan 20 = 1322?1209
cos20 = 2cos*0 — 1 cos20 =1 — 2sin?6

Product-to-Sum Formulas
sinzsiny = 1 [cos (z — y) — cos (z + y)] coszcosy = 1 [cos (z — y) + cos (z + y)]
sinz cosy = 3 [sin (z + y) + sin (z — y)]

Sum-to-Product Formulas
sinz + siny = 2sin () cos (*F¢) sinz — siny = 2sin (5%) cos ()
cos T + cosy = 2 cos (%) cos (%) COsST — Ccosy = —2sin (%) sin (%)

The Law of Sines
sin A __sinB _ sin C

a b c

Suppose you are given two sides, a,b and the angle A opposite the side A. The

height of the triangle is h = bsin A. Then

1. If @ < h, then a is too short to form a triangle, so there is no solution.
2. If a = h, then there is one triangle.
3. If a > h and a < b, then there are two distinct triangles.

4. If a > b, then there is one triangle.

The Law of Cosines

a? = b+ ¢ — 2bccos A b? = a? + ¢ — 2accos B =a%>+b>—2abcosC



