Section 5.1 Notes Page 1
5.1 Antiderivatives

Suppose we had f(x) = x’ and we wanted to find the derivative. We can use the power rule: f'(x)=3x".

What if we started with the derivative and we wanted to get back to the original function. This will involve the
antiderivative.

Antiderivative: A function fis an antiderivative of f on an interval I if f'(x)= f(x) forall x in . The

notation that is used for the antiderivative is the following: j

Antiderivative formulas and properties:

n+l

[x"dv="—+C Where n=-1, foax=c,  [kdx=ke+C
n+l1

jk- () dx:kj f(x) dx, j F(x)+g(x) dx = j F(x) dx+ j 2(x) dx

J‘% dx:1n|x|+C, x=0, J.ek"dx:%ek"+C

Icoskx dx=%sinkx+C, Jsinkx dx=—%coskx+€
Iseczkx dx=%tankx+C, Iseckx-tankx dx=%seckx+C

jcsczkx dx:—%coth+C, Icsckx-coth dx:—%csckx+C

1 1 1 1 1
 dx=—sin"kx+C, - dx=—tan kx+C, ———— dr=sec kx+C
.[ ll_kzxz k I1+k2x2 k jx /kz 2

a™dx 2(—

Ja'“JrC, a>0, a=l
klna
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EXAMPLE: Find the antiderivative for the function 4x’ when C equals 0.

EXAMPLE: Find the antiderivative for the function x* when C equals 0.

EXAMPLE: Find the antiderivative for the function ¥x + !

when C equals 0.

EXAMPLE: Find the antiderivative for the function sin(12x)+ cos(12x) when C equals 0.
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EXAMPLE: Find the antiderivative for the function —csc” (2%) when C equals 0.

EXAMPLE: Find the antiderivative for the function _ when C equals 0.

xV169x% —1

X

EXAMPLE: Find the antiderivative for the function e’ —e’ 1 when C equals 0.
X
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EXAMPLE: Find the indefinite integral: J' (4x” +6x* —3) dx and check your answer.

EXAMPLE: Find the indefinite integral: J. % b + 3 dx .
X

5Jx 4

EXAMPLE: Find the indefinite integral: J. x7 (x+1)+sin(3x) dx
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EXAMPLE: Find the indefinite integral: _[ %+ 3% dx.
e

. 3 —_—
EXAMPLE: Find the indefinite integral: J. [x x+2 2\/; x} dx .
X

EXAMPLE: Find the indefinite integral: J (6% +sec’ 70) dé.
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EXAMPLE: Find the indefinite integral: _[ [%J do
—Cos

dx
1+4x*

EXAMPLE: Find the indefinite integral: J.

EXAMPLE: Solve the initial value problem: Given: Z—y =6x" and y(0)=—1.
X
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2

EXAMPLE: Solve the initial value problem: Given Y _ x> and »'(0)=6 and »(0)=3.

=
X

2

EXAMPLE: Solve the initial value problem: Given ;1 " —sin50 and r'(0)=1 and r(0)=6.

0>




