MATH 155/MYERS/ALL FORMULAS ON THIS HANDOUT MUST BE MEMORIZED!

THEOREM: THE CONSTANT RULE

Let k be a real number.

Ihh:x+C

Example 1: Find the indefinite integral.

j —3dx

THEOREM: THE POWER RULE

Let n be a rational number.

jx%k:

n+l

X

+C, n#-1
n+1

Example 2: Find the following indefinite integrals.

qa. jx‘sdx




b. le/zdx

THEOREM: THE CONSTANT MULTIPLE RULE

If f isanintegrable function and c is a real number, then ¢f is also
integrable and

Icf(x)dx = cIf(x)dx

Example 3: Find the area of the region bounded by f(x)=2x", x=1, x=3,
and y=0.




THEOREM: THE SUM AND DIFFERENCE RULES

The sum (or difference) of two integrable functions f and g is itself

integrable. Moreover, the antiderivative of f+g (or f—g) is the sum (or
difference) of the antiderivatives of /' and g.

JIr )+ g () Jax= [ 1 (x)ae+ [ g ()
I[f(x)‘g(x)]dx=If(X)dx—jg(x)dx

Example 4: Find the indefinite integral.

a. J.[\/;J;xz }a’x

b. J-(x3 + l)zdx



5+6x+x°
S5+x

dx

5
c. |
3

THEOREM: ANTIDERIVATIVES OF THE TRIGONOMETRIC
FUNCTIONS

Example 5: Integrate.

a. Isecz xdx



b. I(—csc@—i—cscé’cot@)d@

C. I3 tan xdx

1
do
d. J‘1+cosl9



THEOREM: ANTIDIFFERENTIATION OF A COMPOSITE FUNCTION

Example 6: Find the following definite and indefinite integrals.

a. J.(xx/m)dx



b. Ix(S——ng)sdx

c. Icosz3xdx



d j tan’ xsec” xdx

Theorem: LOG RULE FOR INTEGRATION

Let u be a differentiable function of x.

1. I%dlen‘xHC 2. j‘iduzln‘uHC

Theorem: INTEGRATION RULES FOR EXPONENTIAL FUNCTIONS

Let u be a differentiable function of x.

1. jexdx:ex+C 2. je”du:e”+C

3. ja"dx = (Lja’“ + C, a is a positive real number, a # 1
Ina




Example 7: Find the following indefinite integrals and evaluate the definite
integrals.

] IStz—t—ldx

2t

b. 140”6

(\/;ln x)2



C°Ix%(

1+x%)

dx

10



/4 )
e. J sec” xdx

7[/2 . 2
£ j SIn x coSs”~ xdx

-z/2



Theorem: INTEGRALS INVOLVING INVERSE TRIGONOMETRIC
FUNCTIONS

Let u be a differentiable function of X , and let a>0

du . u
j =arcsin—+C

| | du 1 u
(27 a Ju /f " arcsec +C J.a2+u2 =;arctan;+C

Example 7: Find the following indefinite integrals and evaluate the definite
integrals.

a -[t“izdt

12



b |

dx

V5 —4x—x

dx
e’ —25

13



