AP CALCULUS -5.2

ANTIDERIVATIVES AND INTEGRALS

A function F is called an antiderivative of a function f on a given interval if
F'(x) = f(x) for all xin that interval.

The process of finding antiderivatives is called antidifferentiation or integration.

If some function F exists such that di [F(x)]= f (x) then the functions of the form
X
F(x)+C are antiderivatives of f (x).

Mathematically: 'f f (x)dx = F(x)+C which is read,

“the indefinite integral of f (x)equals F(x)plus C.”
Indefinite Integral means “generic” function
'[ is the integral sign
f (x) is the integrand
C is the constant of integration
The dxsymbol identifies the independent variable

Formulas:
DIFFERENTIATION INTEGRATION
i[x]=1 Ildx:x+C
dx
r+1 r+1
)X =x" (r=-1 Ix'dx:x +C
dx| r+1 r+1
—[sinx]=cos x .fcosxdx=sin x+C
dx
i[—cosx]zsinx Isin xdx =—cos x+C
dx
i[tan x] = sec? x J'sec2 xdx = tan x+C
dx
i[—cotx]:csczx J‘csc2 xdx = —cot x+C
dx
d—[secx]:secxtanx ['secxtan xdx =sec x+C
X

d—[—cscx]zcscxcotx [ escxcot xdx=—cscx+C
X
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Formulas:
DIFFERENTIATION INTEGRATION
d X X X X
&[e ]:e Ie dx=e"+C
dr X X X
&[e =—e J.e dx=-e"+C
i{i- X}:bx [b'dx=""+C, b>0bx1
dx[ Inb Inb
d 1 1
&[In|x|]:; j;dx:ln|x|+c
—[tan‘lx]z 1 I dx=tan" x+C
X 1+x° 1+x°

dx=sin*x+C

J

1—x2

a [sec’1|x|] = dx =sec™|x|+C
dx X

1 I 1
x? -1 Xy x? -1

Properties of the Indefinite Integral

e Differentiating an antiderivative of f(x)resultsin f(x).

d
— || f(X)dx|= f(x
o=t
e A constant factor can be moved through an integral sign.
jc-f(x)dx:cjf(x)dx

e The antiderivative of a sum or difference is the sum or difference of the
antiderivatives.

j[f (x)ig(x)]dx:j f(x) dxijg(x) dx



