Exponential and Logarithmic.Functions

Study Guide
Abedi, College Algebra

Know the definition of exponential functions:

Fx)=56",521,>0 Here b is called the base of the exponential function.

The exponential functions y = ¢” and y = (%)x = 27" are graphed below. Here the

base is e. Note that(l + %)x —s ¢ when x — o . (The value of ¢ = 27183)
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Exercise: Graph the following:

}F:I:%)'ng-x’y::}x’ y:(%)
Consider the exponential function ' (x) = 5" ,5 21,6 > 0

The domain of the exponential function is (-, «)
The range of the exponential ¢ function (0, =)
The y-intercept of the exponential is 0, 1)
The line y = 0 is the horizontal asymptote.

The graph is increasing if » >1 and decreasing if 0 <b<l1.



2. Know how to use the following formulas:

—t t

i)y A= P(l+%}" iy A = Pe" iif) A = Aﬂzf iv) P= PO2E

Logarthms:
3. log,A= B is equivalent to A= bP.

Here A>0,b>0,and b= 1.
"In words, log, A is the exponent to which b must be raised in order to obtain A."
Example: log,8 =3 since 2° =8
4. Laws Of Logarithms:

1) log,AB =log,A + log,B

i) log, % = log,4 - log,B

iii) log,4¢ = C-log,A4

iv) logb=1
v) log,1=0
5. Logarithms with base 10 are called common logarithms.
logx =log,,x for every x>0
6. Logarithms with base e are called natural logarithms.
Inx =logx foreveryx>0
7. Change of Base Formula. log, x = lnﬂ Inx

logh " Inb



y =In x

vi)

The exponential and Logarithmic functions are inverses of each other.

Consider the logarithmic function f'{x) =log, x,» #1,6 >0

The domain of the logarithmic 1 function is (0, «)
The range of the logarithmic 1 ¢ function (— o0, )
The x-intercept of the logarithmic is (1,0)
The line x = 0 is the vetical asymptote.

The graph is increasing if » >1 and decreasing if 0 <b<I.

Exponential Growth: £ = F e’ >0 Exponential Decay: , #= Fg" |, <0

Exponentia Growth Exponential D ecay




