Topic: Properties of logarithms/Laws of logarithms (#{A — F)

Review
How do we read log5 ?
How do we read logs125 ? logs125 =?

How do we read logs % ?logs § =?

1. Change of base formula

Ve o,? I would like to find the answer of log; § by the calculator.
\CID But there is no the button [BY¢fN. What can | do ?

% Maybe we can use the only button m to do something change.
Investigation

Find the value of the following with a calculator and think about the relationship between the

different bases of the logarithm.

1
logg log125

" log3 " logs
So, what do you think?

Watch the clip and fill in the blank.

[ Change of base formula ]

log,a=

Exercises
Find the value of the following with a calculator. (Use base 10)

a. log,5 b.logs18

Challenge
Use the change base formula to find the value of log,5 X logs?2


https://youtu.be/IidwVzW4rTA

2. Adding logarithms
We can do the operation of logarithms.
Watch the clip from 2:12 and fill in the blank.

[logap +logeq = ]

Proof

Letm = log,p andn = log,q

The corresponding exponential forms of these two equations are
Then multiply p by q to obtain

The corresponding logarithmic form of is

So,

Exercises

Find the value of the following
a. log2 +log5

b. loge2 + loge3

Challenge
Fill in the blanks

logqp +logep + logap = =
What have you noticed?

3. Subtracting logarithms

[IOgap —logaq = ]

Proof

Letm = log,p andn = log,q

The corresponding exponential forms of these two equations are
Then to obtain

The corresponding logarithmic form of is

So,



https://youtu.be/2Bu5NG1KIL4

Exercises

Find the value of the following
a. log300 — log3

b. logel2 — loge2

4. Powers and coefficients

Investigation
Use the definition of logarithms and the properties of exponents to verify (555 )

logap™ = nlog,p

Exercises

Find the value of the following
a. log;9*

b. 2log6 + 3log5 — log45
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Hello everyone. Let’s review this . How do we read this expression( log5 )? (Or
how do we this expression?)
How do we read this (logs125)? What is the value?
How do we read this (logs g)? What is the value?
[&53EA]
log5: Log of five (—EZH of 4 ENED)
logs125: log base five of one hundred and twenty- five or log one hundred and
twenty- five of base five.
logs;125 = 3 log base five of one hundred and twenty- five equals to three.
log, é: log base three of one over three or log one over three of base three.
log, g = —1 log base three one over three equals to negative one.
NE 1. Change of base formula

Ve o’? I would like to find the answer of log3§ by the calculator.
\CID But there is no the button [BYgN. What can I do?

Maybe we can use the only button m to do something change.

Investigation
Find the value of the following with a calculator and think about the relationship

between the different bases of the logarithm.

1
] log3 _ log125 _
" log3 " log5s




So, what do you think?
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Today we're going to learn the properties of logarithms. The first one is the change
of base formula.
Did you have the same question as the dialogue on the worksheet? See the
dialogue.
Let’s investigate and think exactly what the change of base formula is.
[2FEFK]
Investigation
Evaluate the equations with a calculator and think what is the relationship between the different
bases of the logarithm.
Iog% _ d IongS =
ap2= | =43 Togs. =2 j"j
So, what do you think? /
pg A\
/j 1= _k_j_,
b fpjb
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Change of base formula
Watch the clip and fill in the blank.
log,a=
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Let’s watch the clip to see what is the “change of base formula”.
Let's watch this short video together to learn about the 'change of base formula'
st kR 2 1:38, 00(24 74 ) Share with us what is the “change of base formula”
[B]6&E2 4= Well done.
A AR | 1) 3:48. Let's keep watching this clip to see how to use this property.
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https://youtu.be/IidwVzW4rTA

Exercises
Find the value of the following with a calculator. (Use base 10)

a. log,5 b.log:18
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Now we can use this property to find the value of logarithms with different bases.
See exercises. Now it’s your turn to try. We will check the answers after three
minutes.
(2% EE]
NE Challenge
Use the change base formula to find the value of log,5 X logs2
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Let’s do this challenge. Use the property we just learned. In two minutes, we'll
check the answer.
Do you think this general case log,b X log,a = 1 is right?
Let’s watch the last part of the clip.
[ E5EE]
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2. Adding logarithms
We can do the operation of logarithms.
Watch the clip from 2:12 and fill in the blanks.

loga.p + log.q =

Proof



https://youtu.be/2Bu5NG1KIL4

Letm = log,p andn = log,q

The corresponding exponential forms of these two equations are
Then multiply p by q to obtain

The corresponding logarithmic form of is

So,
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Let’s move to another property of logarithms. It is “Adding logarithms”. What and
why? Let’s watch the clip from 2:12 and fill in the blanks.

[2HEE]

2. Adding logarithms
We can do the operation of logarithms.
Watch the clip from 2:12 and fill in the blank.

tlogap +logaq = _[o9a P% J

Proof
Letm = log,p and n = log,q " p
The corresponding exponential forms of these two equations are E = M ; g/: 8\

Then multiply p by q to obtain [2 X g, = Q\MX an = O\’HW
The corresponding logarithmic form of 24 - M1 is___ p+h = /Ej]c‘ Péﬂ/

So._Loa b f 095 § = log, pg *

Exercise

Find the value of the following
a. log2 +log5
b. loge2 + loge3
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Let’s do the exercise to become more familiar with this property.

It's your turn to try. We will check the answers after three minutes.

[SHEZ]




Challenge
Fill in the blanks

logap +logqp + logap = =
What did you notice?
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What if we add the same logarithms? Try to do the challenge.
[2FEEK]
W& 3. Subtracting logarithms
logap —logaq =
Proof
Letm = log,p andn = log,q
The corresponding exponential forms of these two equations are
Then to obtain
The corresponding logarithmic form of is
So,
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When we add logarithms, we do multiplication. So when we subtract logarithms we
do? Any volunteer? Yes, we do division.
Let’s fill in the blanks.
[2FEFK]
3. Subtracting logarithms
[logap—logaq a% - ]
Proof
Letm = log,p and n = log,q
The corresponding exponential forms ofthese two equations are. P=0, ? “‘
Thenf/ duidsd N@toobtam £z /‘ i
;‘:e correspondmg Tlogarithmic form of P g™ m-n= 'fj‘o\’@’
fn\fJF, ‘Jpjm? :’1’076\ 7
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Exercise




Find the value of the following
a. log300 — log3
b. logel2 —loge2
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Let’s do the exercise to become familiar with this property.

It's your turn to try. We will check the answers after three minutes.
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4. Powers and coefficients

Investigation
Use the definition of logarithms and the properties of exponents to verify (F&

B9) logap™ = nlogap
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We learned this property at the challenge problem. But now I change the way |
look at it. We can see the power becomes the coefficient. I want you to try to
use the definition of logarithms and the properties of exponents to verify this
property. Give it a try.

W
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Exercise

Find the value of the following
a. log;9*

b. 2log6 + 3log5 — log45
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Let’s do the exercise to become familiar with this property.

It's your turn to try. We will check the answers after three minutes.

[SHEZ]
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