MATH 250/GRACEY NAME
WORKSHEET/5.4-5.5

Properties of Logarithmic Functions to Base a

. log 1=0

2. log, xy=log, x+log, y
3 log x" =nlog, x

log ﬁzlog x—log vy
4.0y, a a

Properties of Inverse Functions
. y=a &x=log,y
>, ad® =x, x>0

3 log a =x, Vx

1. Evaluate without using a calculator.
a. logs36
I 1
b. O83%g]
2. Write the exponential equation as a logarithmic equation or vice versa.

a. log,256=38



o 4972 =7

3. Solve the equation. Round to the nearest thousandth.
o 3(57)=86
. log(Vx—5)=438

¢ (Inx)"=Inx*=0



DERIVATIVES OF EXPONENTIAL FUNCTIONS

Theorem: Derivative of the Natural Exponential Function
Let U be a differentiable function of X.

Find the derivative of each function.

a f (x) = e_\/;

Inx



d f(x) = xe"

—X X

e —e€

e +e’

o Derivatives for Bases Other than e

Theorem: Derivative for bases other than e

Let abe a positive real number and let # be a differentiable
function of X.

d

—[ax] =(Ina)a’*

dx

(Ina)a" i




~ g(0)=4sin(70)

_log, x"

57

r(s) =9/S_510g3 N/



e INTEGRALS OF EXPONENTIAL FUNCTIONS

Theorem: Integration Rules for Exponential Functions
Let U be a differentiable function of X.

1 J. edx=e" +C

je” du=¢e"+C

5. Integrate.

a j 2e" —2e™" Iy

(ex +e )2

-2



Definition of Logarithmic Function to Base a

If a is a positive real number (@ #1) and x is any positive real
number, then the logarithmic function to the base a is
denoted by log, x and is defined as

|
log x=—Inx
Ina

Definition of Exponential Function the Base a
If a is a positive real number (@ #1) and x is any real number,
then the exponential function to the base a is denoted by a”

and is defined by

" = e(lna)x

If a=1,then y=1"=1 is a constant function.

o Integrating

(Ina)x

= Option 1: Convert to base e using the formula a*=e and then

integrate or

» Option 2: Integrate directly using the integration formula




. |57

. J. X287 dx



6. Find the area of the region bounded by the graphs of the
equations Y = 8_2x +2, y= 0, x=0, and x = 2.

7. Find an equation for the tangent line to the graph of Y = log (Zx) at the
point (5.1).



