4.6 — Logarithms Introduction

We have already seen that a pattern resulting form repeated multiplications generates an
exponential pattern that can be models using an exponential function.

Ex. You tell 2 friends a secret, who in turn tell two friend and so on, and so on

2 develops pattern 2021 22 23 ¢
2x2
2x2x2 f(x) =2"

to come up with function

This function proved useful in many applications. However, one can run into problems when
trying to solve for unknowns in the exponent (ex. 23 = 7%). As logarithms functions are the
inverse, {i.e. (x,y)=> (y,x)}of exponential functions they can address this problem.

Ex. Given y=2% then inverting gives x=2"
or in function notation y=log,x

()

We read logarithmic statements as “y” equals “log x”” base “2”. This is understood as trying to
think of what exponent y must one raise base ‘“2” to get “x”. In this sense, “x” is the answer.

Ex. y =1log 10 100 reads as log 100 base 10 or justlog 100
and means what exponent “y” do you raise 10 to get 100

Example 1: Complete the following table

Exponential form | 3*=81 5°=125 y =6
Logarithmic form | 4 =log; 81 | 2=1log »5 5 3=logy 8 y=1log 10
Example 2: Evaluate the following as exact answer.
a) logs25 b) log 153 27 c) logﬁ9 (35 " =132

set y =log 525 so (1/3)*=27

then 5¥=25 3*=27 X )

50 59=5° 3*=3° 5

= 2 = '3
y x Xx=4

Example 3: Use calculator to evaluate to nearest hundredth.

a) log 10430 b) log 0.0231 c) log; 50

=2.63 =-1.64 -
Example 4: Solve for unknown.

a)logx27=3 b) 3 =logsx

50 X° =27 Sx=3 5057 =x ~x=125
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4.6 — Logarithms Introduction Practice Questions

1.

Change to logarithmic form

a)5°=25 b) 5120 =38
&)10°=100000 ) 27° :%

i) 7° =343 j) 16" = 64

m) 6°=36 n) 9°=1

q) 3*=9 r) 2*7=8
Change to exponential form

a) log¢36=2 b)logs1=0
e)log;9=2 f) log , V8 = 3/2
1) logs625=4 ) logs3=1
Evaluate as exact number

a) log;49 b) logs (1/5)
e)log, 8 ) log 255

i) log 464 i) log /8

m) log 100 n) logs256 - log1100

Evaluate to 2 decimal places

a) log 10 100 b) log 5

e) log 4000 f) log 10-5

Solve for x.

a) 2 =log 4x b)log,x=9
d) log « (1/9)=2 e)log;x=-4

c) 1447 % =1/12
g) 37 =2187

k) 8% =4096
0) 2°=0.25
s) 3°=27

¢)log,0.25=-2
g)log;27=3
k) IOgl()l =0

¢) log, 32
g)logs1

k) 10g28 +10g381

0) log, 4

c) log 19275
g) log 5 100

c)log,16=2
f)x=1log ;32

d) 16 =4
hy 8> =4

1) 52=0.04
p)4*=256
t) 16*=4

d) log 4256 = 4
h) 10g164 =1
1) log, 8 = 3

d) log; 27
h) log ¢ 6
1) log 128 - log ,32

p) logsl

d) log 0.05
h) log ; 100

Answers 1. a) 10g525=2 b) 10g5128:1/3 C) 10g144(1/12)=-1/2 d) 10g164=0-5 e) 10g10100000:5 f) 10g27(1/3):-1/3

9) logz2187=7 h) loggd=2/3 i) log;343=3 j) log1664=3/2 K) loggd096=4 I) logs0.04= -2 m) logs36=2

n) loge1=0 0) log,0.25=-2 p) log,256=4 q) log;9=2 r) log,V8=3/2 5) log;27=3 t) log;c4=" 2. a) 6°=36

b) 9°=1 ¢) 2=0.25 d) 4*=256 €) 3°=9 f) 2*°=\8 g) 3°=27 h) 16" =4 i) 5*=625 j) 3'=3 k) 10°=1 1) 2°=8
3.a)2b)-1¢c)5d)3¢e)3f)% g)0h)1i)3j)% k)71)2m)2n)20)2p)04. a)2b)0.70c) 2.44 d) -1.30
e) 3.60 f) no solution g) wrtie in exponential form and estimate at 4.19 h) 2.37 5. a) 16 b) 512 ¢c) 4 d) 1/3

e) 1/81f) 10
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