Calculus

Rules of Differentiation

Suppose f and g are differentiable on an open interval I. Then for all x € I we have the following:

d
Constant Multiple Rule. d—[/ﬂ - f(x)] = k- f'(x), where k is a constant.
x
d
Sum Rule. - (1(x) + g(a)] = /'(2) +¢'(2)

Product Rule. % [f(x)-g(x)] = f(x)-¢'(x) + g(x)- f(x)

. d [f(@)] _g()- f'(x) — f(z) g'(z)
Quotient Rule. e { } =

o] = @ , where g(x) # 0.

Chain Rule. If h is differentiable on an interval J and g(x) € J for each x € I, then
d
2z [(heg)(@)] = W (g(x)) - ' (x)

Derivatives of Selected Elementary Functions

Each identity below holds for every x at which all of the expressions involved are defined. The parameters b, C, and
k represent arbitrary constants.

(1) Power Rule. i(wk) =k zF1

dz
(2) Exponentials i(bx)—bz Inb (b>0) and i(e]“c) = k-t
P Codx B dx N
(3) Logarithms i(1 |z|) = 1 d i(1 |z|) = ! (b>0andb#1)
& Cdpe VT A dx 8 17 ~x-lnb .
(4) Trig Function i(in)— —( ) = —sin — (tan z) = sec?
g ctions. —(sinz) =cosz, —(cosz)=-—sinz, — (tanz)=sec"z,
%(cot z) = —csc’z, @(sec x) =secx - tanw, %(csc x) = —cscx - cotx
(5) Inverse Trig Functions i(aurcsin x) = 1 i(arccos x) = -t
& " da CV1—a2  dx V1 —a?
— (arcta )—# i(a csec )—#
T e SR> B |

Antiderivatives of Selected Elementary Functions

k+1

(I) Power Rule. If f(z)=2F (k# —1) and F(x)= ]f+1 +C then F'={f.
If glx)=2"!' and G(x)=Inl|z|+C then G =y.

kx
(IT) Exponentials. If f(z)=¢" (k#0) and F(z)= % +C then F'=Ff.

If g(z)=0v" (b>0,b#1) and G(x)zlfl—b+0 then G’ =g.

(II1) Logarithms. If f(z)=Ilnz and F(z)=zlnz—x+C then F' =Ff.

(IV) Trig Functions. If f(z)=sinz and F(x)= —cosx+C then F' =f.
If g(x) =cosz and G(z)=sinz+C then G =y.



