Circular functions

Reciprocal functions

Cosecant
1
cosec = —— | sinf # 0
sin 6

e Domain =R\nr:necZ
e« Range =R\ (—1,1)

e Turning points at § =
o Asymptotes at 0 =nw|n€Z

(2n-§1)‘n’ |n =/

Secant

1
secld = —— | cosf #0
cosf

¢ Domain :R\{w ‘n €}
Range =R\ (-1,1)

o Turning points at § =nw|n € Z
« Asymptotes at § = w |lneZ

Cotangent

cotf =

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

Symmetry properties

sec(m ) = —secx

sec( x) = secx
cosec(—x) = — cosec
cot(m £ x) = cotx

) =
) =
cosec(m + ) = F cosec
) =
) =
cot(—x) =

—cotx



Complementary properties

T

sec (5 — x) = cosec T
™

cosec (5 — x) =secx

™

cot (f - x) =tanx
2
™

tan (f — x) =cotx
2

Pythagorean identities
2

1+ cot?z = cosec’ z, where sinz # 0

1 +tan?z =sec’z, where cosx #0
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