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LOGARITHMS LESSON 1

PLIRU U: EXrOYENYTTLAL FOVCTTENS

EXPONENTIAL FUNCTIONS: THESE ARE FUNCTIONS WHERE THE
VARIABLE 1S5 AN EXPONENT.

The first type of exponential graph occurs when the base has a value greater than 1:

y:8x y:bx
b>1

When the base
is greater than
1, the graph
starts low and
gets higher
from left to
right.

The second type occurs when the base has a value between 0 and 1.

X

1 1 :bx

y=z J’:g Y
O<b<l

When the base
is between 0
and 1, the
graph starts
high and gets
lower from left
to right.

Notice that the point (0,1) is common to all untransformed exponential graphs.

This is because anything raised to the power of zero is one! You can use this

feature as an “anchor point” when drawing these graphs.

All exponential graphs have a horizontal asymptote. In the above graphs, the asymptote occurs along
the x-axis. (Equation: y = 0)

The domain of untransformed exponential graphs is X € R since the graph goes

left & right forever. The range is y > 0. (The = symbol is NOT used, due to the

presence of the asymptote.)

Remember all of the above rules are based on untransformed exponential graphs.

Once transformations are involved, these points & lines will move.
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LOGARITHMS LESSEON 1

PLARU O0: LOGLIROTTINIDC [(FOYICTIENYS

LOGARITHMIC FUNCTIONS: A LOGARITHMIC FUNCTION 1S5
THE INVERSE OF AN EXPONENTIAL FUNCTION.

To draw log graphs in your
TI-83, you must type in
log(variable) / log(base).

Example: To graph logyx,
you would type in
log(x) + log(2)

y= Iogb X ¢ Variable
A

FEFFFEFFEFEFEREEEY

Base
There are two basic types of log graphs you will need to memorize:
The first type occurs when the base of the logarithm is bigger than 1.

y=|092x y:|094x y=|098x y=log, x
b>1

When the base is
greater than 1, the

1 2 3 4 5 graph starts low
and gets higher
from left to right.

The second type is when the base of the logarithm is between 0 and 1.

yzloglx yzloglx yzlog%x y=log, x
? 0<b<l

When the base is

between 0 & 1,
K the graph starts
high and gets

lower from left to
right.

Notice that the point (1,0) is common to all untransformed log graphs. This occurs because a log graph is
the inverse of an exponential graph. So, if exponential graphs have the point (0,1), it follows that log
graphs should pass through (1,0)

log graphs have a vertical asymptote. In the above graphs, the asymptote occurs along the y-axis.
(Equation: x = 0)

The domain of untransformed log graphs is x > Q since the graph is always to the right of the vertical
asymptote.

The range is y € R since the graph goes up & down forever.

If you ever have negative numbers, 0, or 1 as a base, no graph exists since the logarithm is undefined.
Remember that transformations will change the above values.
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LOGARITHIMS LESSON 0

PLARU O0: LOGLIROTTINIDC [(FOYICTIENYS

5

X
‘Example 1: Given y= (Zj , answer the following:

a) Draw the graph

Graph in your calculator as (5 +2 )~ x
Use the window settings:

x4, 4, 1]

v:[8,8,2]

b) ‘What is the domain & range

The domain is x ¢ R_
The range is y> 0

¢) ‘What is the equation of the asymptote?
The asymptote is the x-axis, so the equation isy = 0

d) ‘What are the x & y intercepts?
There is no x-intercept due to the asymptote..
Find the y-intercept by using 2 > Trace > Value > x = 0 in your T1-83. Answer = (0, 1)

e) ‘What is the value of the graph when x = 2?
You could plug x = 2 into the equation and solve, but an easier way is to use the T1-83.

Go 2+ > Trace > Value - x = 2. This will give you the resulting y-value automatically.
Answer = 6.25

‘Example 2: Given y =log 2, X answer the following:

a) Draw the graph

Graph in your calculator as log(x) + log(%)
Use the window settings:

x:[0,8,1]

yol[4, 4, 1]

b) ‘What is the domain & range
The domain is x > 0 due to the

vertical asymptote at the y-axis.

The range is y e R_

¢) What is the equation of the asymptote? H AVEY% wlﬁlé %‘2‘%,91-” MS

Th tote is the y-axis, s0x = 0 INTO YOUR CALCULATOR AS A
¢ asymprote 1s the y-axis, 50 X FRACTION... WITH ONE EXCEPTION:

d) ‘What are the x & y intercepts? /)‘ ;oyéftfggn)? ng%%—?p%ﬁﬁ SUCH
The x - intercept can be found by going AND YOL'LL €ET THE PROPER &RAPH.

2> Trace = Zero in your TT-83. Answer = (1, 0) LOGARITHMS WITHOUT BASES ARE CALLED

There is no y-intercept due to the vertical asymptote COMMON LOGARITHMS. THEY ACTUALLY
tth : HAVE A BASE OF 10, IT'S JUST NOT

atr ine y-axis. WRITTEN IN. THE LO6 BUTTON ON

. YOUR CALCULATOR IS A COMMON

e) What is the value of the graph when x = 2? LOGARITHM.

Go 2> Trace > Value > x =2
Answer = 0.5
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. . Equation of . . y-value
Function Graph Domain | Range Asymptote x-intercept | y-intercept | 57
8
6
a4
2
X
y = 3 8 -6 -4 -2 2 4 6 8
-2
-4
-6
-8
8
6
a
1Y ?
y=|= 8 6 4 -2 2 4 6 8
3 2
-4
-6
-8
8
6
4
2
y = Iogl.z X 1 2 3 4
2
_4
-6
-8
B
6
4
3Y ?
Y=z 8 6 4 -2 2 4 6 8
2 -2
-4
-6
-8
4
=log(x-3
y g ( ) A =5 -4 =2 N 2 4 3] a
-4
=]
x 2
y = 2 + 2 i - -4 - [= g
4
4
y=log(x+2) 2
A £ -4 = N 2 1 [= a
-4
=]
1Y ’
y=|51] -4
2 A £ -4 = N 2 1 [= a
-4
=]




: : Equationof | . r y-value when
Function Graph Domain | Range Asymptote | “IMeErcept | y-intercept =2
8
6
4
2
y:3x e I e— xeR y>0 y=20 None 1 9
-2
-4
-6
-8
8
6
4
1 ) R 0 0 Ne 1 1
y=|= 8 % 4 -2 2 4 6 8 xe y= y= one -
3 2 9
-4
-6
-8
8
6
4
2
=log,, x x>0 | yeR x=0 I None 3.80
y 12 1 : 5 :
-2
-4
-6
-8
8
6
4
3\ :
y=|—= T a2 S ] xeR y>0 y=0 None 1 2.25
2 -2
-4
Notice how the base is 6
greater than 1. "
Ml
W
y= |Og(x—3) — ; : x>3 yeR x=3 4 None Undefined
I (
— I
__-__-_—'—_-_"..:'Z__-__-F.z
xeR y>2 y=2 None 3 6
y=2"42
e
!
x| €
 T—
I
= - x>-2 eR x=-2 -1 0.30 0.60
y—|0g(x+2) :( — y
L.
T
1
1) \
y=l=| -4 . ' ; xeR | y>-4 y=-4 -2 -3 -3.75
2 S N
Y
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LOGARITHINS LESSEN O

LAY O0: YL T0LIL0 L@OGLIEOTTIIS

NATURAL LOGARITHMS: LOGARITHMS THAT HAVE A BASE OF 2.77 ARE
CALLEP NATURAL LOGARITHMS. (2.72 IS KNOWN AS ELILER'S NUMBER, AND
IS REPRESENTEP BY THE LETTER e)

‘Example 1: Given y=e*, answer the following:
a) Draw the graph

Graph in your calculator using:
2" e (right above the In button) —>X
Should look like Y: = eMx)

Use the window settings:

x:[5,5,1]

v [5,5,1]

b) ‘What is the domain & range

The domain is x e R_
The range is y> 0

c¢) ‘What is the equation of the asymptote?
The asymptote is the x-axis, so the equation isy = 0

d) ‘What are the x & y intercepts?
There is no x-intercept due to the asymptote..
Find the y-intercept by using 2+ = Trace 2 Value 2> x = 0 in your T1-83. Answer = (0, 1)

e) ‘What is the value of the graph when x = 2?

You could plug x = 2 into the equation and solve, but an easier way is to use the T1-83.
Go 2> Trace > Value - x = 2. This will give you the resulting y-value automatically.
Answer = 7.39

Example 2: Given y =In(x), answer the following:
a) Draw the graph

Graph in your calculator as In(x)
Use the window settings: ~ In(x) is an

x:[5,5,1] : alternative way of
RS expressing logex,
b) ‘What is the domain & range N and is pronounced
The domain is x> 0 due to the ] “Lon x”

vertical asymptote at the y-axis. '
The range is y e R_ _ y=In(x) and y = &
¢) What is the equation of the asymptot'-— are inverses of

The asymptote is the y-axis, so x = 0 each other, and
are reflected
across the line

d) ‘What are the x & y intercepts?
The x - intercept can be found by going 2+ > Trace > Zero in your T1-83. _
Answer = (1, 0) There is no y-intercept due to the vertical asymptote at the y-axis. y =X

e) ‘What is the value of the graph when x = 2?
Go 2nd-> Trace > Value = x = 2 Answer = 0.693
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