Circular functions

Period of asin(bz) is 2~

Period of atan(nz) is T

Asymptotes at z = 20T | L c 7

2n

Reciprocal functions

Cosecant
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cosec = — | sinf #£ 0
sin 6

e Domain =R\ nr:ne€Z
e« Range =R\ (-1,1)

s . _ (@n+)m
» Turning points at § = =5

o Asymptotes at 0 =nw|n€Z
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Secant
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1
secd = —— | cosf #0
cos 6

. Domain:R\{w :n € L}
Range =R\ (—1,1)

o Turning points at § =nw|n€Z
(2n—51)7‘r | nev

e Asymptotes at 0 =

Cotangent
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cotf = :?jz | sinf # 0

e Domain =R\ {n7:n € Z}
¢ Range =R
e Asymptotes at § =nw|ne€Z

Symmetry properties

sec(m £ x) = —secx
sec(—z) = secx
cosec(m + ) = Fcosecx 1)
cosec(—x) = — cosecx
cot(m £ x) = +cotx
cot(—x) = —cotx
Complementary properties
7r
sec (5 — x) = cosec
™
cosec (5 - a?) =secx
T (2)
cot (— - :17) =tanx
2
t (7T ) t
an(— —x) =cotx
2

Pythagorean identities

1+ cot?x = cosec?z, where sinz # 0

(3)

1 +tan?2 =sec’z, where cosz #0

Compound angle formulas
cos(x £ y) = cosz + cosy Fsinzsiny
sin(x + y) = sinz cosy + cosx siny

tan(z + y) tanx £ tany
an(z = —
Y 1 Ftanztany



Double angle formulas
sin2x = 2sinx cosx
cos 2z = cos® x — sin® x

=1-2sin’z (4) 9 tan o
=2cos?z —1 taan:l—tan%v
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