Section 4.8 Antiderivatives

DEFINITION A function F is an antiderivative of f on an interval I if
f'(x) = f(x) for all x in 1.

Big Idea: Suppose we know that f'(x) = 3x%. Whatis f(x)? f(x) = x3
Is this the only solution? No. f(x) = x3 + 2 f(x) = x3—10 and so on.
In general, f (x) = x3 + C where C is a constant.

THEOREM 8  If Fis an antiderivative of f on an interval /, then the most general
antiderivative of f on / is

Fx)+ C

where C is an arbitrary constant.

Example 1: Find antiderivatives for the following.

100 = 2 B) = X +C

a)
- s
b)  f'(x) =5x* -f—(x\ = X +¢C
¢c) f'(x) =cosx £(x)
-~ + C
A flx0)=3 foxj = a%
P
0 fl)=x P = zx +C
TABLE 4.2 Antiderivative formulas, k a nonzero constant TABLE 4.3 Antiderivative linearity rules
. .. Function General antiderivative
Function General antiderivative
1. Constant Multiple Rule: kf(x) kF(x) + C, kaconstan
1. x* i lxn+l + C, ns# —1 2 SumorDifference Rule: fx) £ gl Fix) £ Gx) + C
n
2. sin kx —%cos/oc 4+ C
3. cos kx %sinkarC
4. sec? kx %tan kx + C
5, csc? kx ~7l<- cotkx + C
6. sec kx tan kx }lgsec kx + C

. ¢sc kx cot kx

1 o
kcsckx + C
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DEFINITION The collection of all antiderivatives of f is called the indefinite
integral of f with respect to x, and is denoted by

/ fx) dx.

The symbol f is an integral sign. The function f is the integrand of the inte-
gral, and x is the variable of integration.

Example 2: Find the following. 2 - 3. x = +
a) [3xdx = 3 Cxdn - 3-FXk +C = 72 c

S b
by [xPdx = S-HX = —(ﬁ‘x -;C'
T4l L
o [Vidx =X = &X *C

T+ -3+ - &

o fiax = Sxdy = 3% A e
_ 3
o [ VxZdx =fxz”dx =2 X T+

Example 3: Find the following.
a) [2sinx dx = a?_fsinXJ"& =~Zcosx +C

b) [cosdx dx = dr Sin ¥x +C

) [sectxdx = +an x +C
d sinx d — sl‘nx l _L__ AA‘ = §+d.n x SCC—K OW
) fcoszx x COSA COSA

= C
= fsecxta.hxobxc = SEeA T

Example 4: Find the following.
a) [fdx = Sl = XtC

b) [(x+2)dx = IXJW- "'fzc{’*
¥ - 5 *—-J-x EYJ

z Kz'f'zx +C

o [Bx*—5x*+x)dx =FX
y ~Y
d) fxﬂ _f-& -1--—‘-0(4 jx v x Pl

;-Lx +ax “+C



Example 5: Solve the initial value problem given that
F'(x) =3x*—1,F(2) = 4, find F(x)

3 v
SSXZ—\ M = x “'K g Q/cnera\ SDlu‘hok\

3 cexlar solutio
o oy =2 Por#«w a Y
E(x) = X =X

Example 6: Solve the initial value problem given that
W L = 0.
== xz,y(Z) = 0, find y

{ — dx =[x dx = -x+C
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