Geology 310 Mineralogy September 21, 2012
Gem of the Week

Trigonometric ldentities and Formulas

Some basic formulas and graphs
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Figure 1. y = sin(2mz)

Figure 2. y = cos(2mz)
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Addition identities

= sin(x) cos(y) £ cos(x) sin(y)
cos(z = cos(z) cos(y) F sin(z) sin(y)
(z +y)

sin(z £y) =
y) =

sin(x) £ sin(y) = 2 cos[%(x F y)] sin[*.(x £ y)]
)=
) =

+
+
cos(z) + cos(y) = 2 cos[%(x — y)] cos[2(z + y)]
cos(x) — cos(y) = —2sin[%(z + y)] sin[%(x — y)]

Law of cosines

Product identities
? = a® 4+ b* — 2abcos(y)

sin(x) cos(y) = % [sin(x + y) + sin(z — y)] Law of sines
cos(z) cos(y) = % [cos(z + y) + cos(z — y)] b
a c
sin(z) sin(y) = % [— cos(z + y) + cos(z — y)] sn(a) ~ sm(@) _ sin(y)
Squared identities Exponential identities

_ " = cos(x) + isin(z)
sin(z) = 1 = cos™(z) e™" = cos(z) — isin(z)
= [l — cos(2z)]
cos?(z) = 1 — sin?(z)
= Y[cos(2z) + 1] Integrals

Double-angle formulas sin(z)dz = — cos(x) + k

cos(z)dx = sin(x) + k

tan(x)dr = —In[|cos(z)|] + k

sin(2z) = 2 cos(z) sin(z)
cos(2z) = 2cos?(z) — 1
Derivatives

Half-angle formulas
dsin(x)

e cos(x)
d cos(x
sin(z/2) = \/1/2(— cos(z) + 1) dx( ) = —sin(x)

cos(x/2) = y/Ya(cos(z) + 1) tan(z) _ sec? ()
dz
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Simple functions, their derivatives, and their integrals

/(@) i J 1(@)da

a 0 ar +C

x" nz" 1 %_Hx”'H + C*
sin(x) cos(x) —cos(z) +C
cos(x) —sin(x) sin(z) + C
In(x) 1 zln(z) —z+C

er e’ e* +C

*except n = —1



