TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS
Integrals of General Exponential Functions

# Recall: To find the derivative of a general exponential function b*, multiply b* by In b.

» To find the integral of a general exponential function b*, b* by In b.
Recall  Rule for Derivative of b* New Rule for Integral of b*
i(b")—b"-lnb b dx=—=r+cC| 279
dx - b+1
d
—(7*)=7*-1In7 f7"dx=
dx

EXAMPLE Evaluate the indefinite integral.
1 X
f <3 (E) + 8x> dx



TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

PRACTICE Evaluate the indefinite integrals.

(4)

f —(6)* dx

(B)

f 3x* — (5)* dx




TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

EXAMPLE Evaluate the integrals using substitution.

(4
f 47% dx

(B)
JSCOSGSine de



TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

PRACTICE Evaluate the definite integral.

5 oVx+4 pt
] Sh dx Jbudu=lb+C
o Vx +4 n

PRACTICE Find the area under the graph of f(x) = 32* between x = 0 and x = 2.



TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS
Integrals of Natural Exponential Functions (e*)

¢ Recall: y = e* is just a special case of y = b* where b = e.

» We can use the integral rule for general exponential functions to find the integral of e*.

RULES OF INTEGRATION

7x
7 dx =—
f dx 7 +C

Name Rule

General N b>0
Exponential f e Inb @ b#1

Natural fede=—+c= _+cC
Exponential

fSex dx =

EXAMPLE Find the indefinite integral.

j(3x4 —me* + 2) dx




TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

PRACTICE Evaluate the indefinite integrals.

(4) (B) |
f(\/;_ e¥) dx f(4ex +F> dx

EXAMPLE Evaluate the indefinite integral.

fxze"3 dx Je“du =e+C




TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

PRACTICE Evaluate the indefinite integrals.

(4)

EXAMPLE Evaluate the integrals using substitution.

4

e2Vx
dx
I

et +e*t
[Exet,

eZt

(B)

fesecg secOtan 0 do

feudu=e”+C

(B)

f 3e3%(1 + e3¥)%dx



TOPIC: INTEGRALS OF EXPONENTIAL FUNCTIONS

PRACTICE Find the definite integral.

1
3
f x%e* dx
-1

PRACTICE Find the area of f(x) = 3 + e?* fromx = 0 to x = 2.



