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Chapter 8: LOGARITHMIC FUNCTIONS
8.2 — Transformations of Logarithmic Functions

Recall: The logarithmic function is the inverse of the exponential function.

Remember, to find the inverse of a function, we switch the x and y values and then
solve for y.

Exponential Function Inverse Function

y = b* x=bY
which is equivalent to

y =log,x

Example #1

Sketch the graphs of the functions y = 2* and y = log, x.

Note that these two functions are inverses of each other. Cx { j} - ( e 1 x )

Note: The graph of y = log, x has a V,A. et %x=0 , Xint. Q .0> N (1) l)

[

ont {\0 \\> ; point (\31\)

because M=2° H.A =0
J J e
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—~ Example #2

Sketch the graphs of the following functions on the same Cartesian plane.

.a)y =logyx b) y =log, x c)y =logx d) y=Inx
— moa il -
C.o:v\ :(- 02} 3, \ogex
‘ 370 nakucal \ogy .

ex .HY

Note: All the graphs ass through the point (1,0). The base of the logarithm determines
the next point.

Base 3 = (3,1) y=logsx > 3¥=x > 31=3 > (3,1)
Bm&* ~3 (k’m\)
Doe € (‘-’4‘)
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Jertically stretch by a factor of |g] I—» Vertically translate k units. |

Reflect in the x-axisif a < 0.
y=alog {b{x—h)+k

|

Horizontally stretch by a factor of r:;% < * Horizontally translate h units.

Reflect in the y-axisif b< 0.

Example #3

=\ ~
a) Sketch the graph of the 3 O%S j\
function y =logs(x +2) —1 NSNS . N

Eiy) & (w17, 3") l

IS SIS S 1
Ll,O) ) (— \)*\3 l
si) = (310) | 2T
~ 3 a2 i—1 X
-5 -4 2 4 6

b) Sate the domain and range.

Domain: X 72

Range: ("’ ae ;00 ) S S— I S % I

= ‘ vV

c) State the equation of the asymptote.

X =-2

S d) Determine the x — intercept.

83: \osg(x-nﬂ -\
0 = \‘bcjs (x+2) |
I = \logs (xrz)

|
S = Xx7 Pg. #27
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— Example#4 7 U= \Q“\ 2 X
J =
a) Sketch the/graph of the function y = log;(3 — x) + 1 y
= - £33 4+ N
&3 \653 L RS ) \ 6L r

3= logy - e+ to

(=18) = (= %43, y*b)
(l,o) ) (2 )l)

(3.\) (e,2)

X=0 % =3 <

b) Sate the domain and range.

Domain: ¥4 9 (.oo/ 3)

. Range: Q—-m y©°) 3%& | |

c) State the equation of the asymptote.

X=3
fj: logs(,i%—x)-\*\

d) Determine the y — intercept and the x — intercept.

el i
Oy = \Qc)s(B—X)‘\'\ 13: \Q53(3'0\ + |
=\ = log, (3 ) g= logd ~\
7 =1 3-x Loyt
_ —}—5~3 - Y ‘ \_3:1_
L3 = -%
S S
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