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Let our universe be R x R which is the Cartesian plane. Let D; C R be the appropriate standard domain
for a function and C; C R be the appropriate standard codomain for a function discussed in this handout

Vi e N.
You will notice that derivative of a function f(z) over a set A C R is wonderful for many types of functions.

The trigonometric functions.

g1 R > R >1(2) = sin(z) gi(s) =sin(z) = gi(x) = cos(z)

g2 : R = R 2 ga(z) = cos(z) g2(z) =cos(z) = gh(x) = —sin(z)

g3 : D3 — R 5 g3(x) = tan(x) g3(z) = tan(z) = gh(z) = sec?(x)

g1 : Dy — R 5 g4(x) = cot(x) ga(x) = cot(z) = gj(x) = —csc?(x)

g5 : Ds — R 5 g5(x) = sec(x) g5(z) =sec(z) = gi(z) = sec(z) - tan(x)

g6 : Dg — R 5 gg(x) = csc(x) gs(z) = csc(z) = gz(x) = — (csc(x) - cot(x))

The trigonometric functions of another function
(by the chain rule, obviously).

g7: Dz = Roge(x) =sin(f (v))  gr(z) =sin(f(z)) = gz(z) = cos(f (2)) - f'(x) = f'(x)-cos(f ())
gs: Dg = R o gs(x) = cos(f(x))  gs(x) =cos(f(x) = gglx)=—sin(f(2)) f'(z) = —f (z)sin(f (z))
go: Dg = R>gg(z) =tan(f (z))  go(z) =tan(f(z)) =
go(x) = sec?(f (x)) - f'(z) = f'(x) - sec?(f ()
g10 : Dio = R 5 g19(x) = cot(f (x))  gio(z) = cot(f (z)) =
gio(x) = —csc®(f (x)) - f'(x) = — f'(x) - esc®(f (x))
g11 2 D11 — R 5 gy1(w) = sec(f (x)) g11(w) = sec(f (z)) =
g11(x) = sec(f (z)) - tan(f (z)) - f'(z) = f'(x) - sec(f (x)) - tan(f (x))
f (@) gia(x) = cse(f (z))

gi2 : D12 —R 9g12( ) = CSC(
912(x) = —ese(f (z)) - cot(f (

The logarithmic functions.

q13 : (0,00) > R 5 ¢g13(z) = In () gis(z) =In(z) = gj3(x) = é
g1a: (0,00) 2 Roae€RAa> 05 qga(z) =log, () gia(z) =log, () = g(z)= . 131 @
g5 Dis 5 Rogus(e) =l (0)  gsle) =(f 0) = gholo) =

gi6: Dis > Ro2a€RAa>005g6(x) =log,(f () gi6(x) =log,(f (x)) = gie(x) =



2

The exponential functions.

g26 : R — (0,00) 5 gog(z) =€ g26(z) = €”

gor i Dor — Cor 5 gor(x) = e(f(@) gor(x) = (@) — g§7(x) = (@), f'(x)

gas : R — (0,00) 2 gos(z) =a" 2a€R2a>0 gos(z) =a® = ghg(x) =a” -Ina
G20 1 Dag = Cag 5 gog(®) =aP @) 50 eR2a>0 goo(z) =a¥ @) —  gho(z)=aY@) . f(z) Ina

The three inverse trigonometric functions of note.

A e R [—g, g} > g17(x) = arcsin(x)

gi7(z) = arcsin(z) =  gi;(z) = \/11771’2
qi1s : D1g — Cis 9 g18(x) = arcsin(f (z))
sla) = aresin(f (2)) = ghsla) = L
1—(f(2))
g19 : (—00,00) = (fg, g) 2 g19(x) = arctan(x)
gio(x) = arctan(z) = gio(z) = ﬁ
920 : Dag — Ca 3 gao() = arctan(f (x))
ole) = wctanl () = gile) =
g21 : Da1 — Ca1 2 g1 () = arcsec(x)
, _ 1
go1(x) = arcsec(z) = gh(x) = 7@\ /)

922 : Dag — Caz 2 gaa(x) = arcsec(f (z))

/ f'(x)
g22(x) = arcsec(f (x)) = gan(r) =
[(f @)/ (f (@) —1

The three hyperbolic 'trigonometric’ functions of note.

et —e "
sinh —
sinh(z) 5
cosh(z) = ¢ +2€
sinh(z)
h(z) = ——=
tanh(z) cosh(z)
923 : R — R 5 gog(z) = sinh(x) go3(z) = sinh(z) =  ghs(x) = cosh(z)
g4 : R — Coy 3 goy(x) = cosh(x) g24(z) = cosh(z) == ghy(x) = sinh(x)

925 1 R — C25 3 g5 () = tanh(z) g25(7) = tanh(z) =  ghs(z) =2 (2)



