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Write the following with an exponent. 5
Simplify when possible. S
j I
5 7 3 e =
1. Vx 2. Vs? 3. Yws 3

t\ ‘-Gm/n
J(8x)? (qlg)/; VYops = (%JF x'a 3 |
q Vo b@/g 5(2)Y2 ) g

Rewrite with a fractional exponent. Then find the answer. )|/2 X

9. logs¥3 = 10. log,V4 = e toorass - | 6(3)|/2 Xa

4. Vsré 5. Y125m°

Set

Topic: Expanding logarithmic expressions

Use the properties of logarithms to expand the expression as a sum or difference, and/or
constant multiple of logarithms. (Assume all variables are positive.)
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Rewrite with a fractional exponent. Then find the answer. I

9. Iogﬁ/@: . log, V4 = 11. Eog;, 343 = 12. log55\;‘3125=

dog, (%%YB

Set

Topic: Expanding logarithmic expressions

» Use the properties of logarithms to expand the exp slon as a sum or difference, and/or <
constant multiple of logarithms. (Assume all variables are positive.)
13. logs7x 14. logs10a 15. Iogsg 16. zogsg
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Use the properties of logarithms to expand the expression as a sum or difterence, and/or .
constant multiple of logarithms. (Assume all variables are positive.)
5

13. logs7x . logs10a = 15. 10953 IogS = I

(JJQE.IO tlog 2 L%ﬁd JLq%q
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Name Logarithmic Functions | 2.3

17. logsx3_/ 18. logg9x? 19. log,(7x)* 20. logzvw
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17. loggx® 18. logs9x? 19. log,(7x)* = 20. logsvw

1009, (7%) = |
(Qog{i +U)92><>‘

21. Iogsxyz 22. Iog59 23. log, J":3) 24. lon(sis) I

'Ll Q%’)__} t LI .0.0g?.x

Go

Topic: Writing expressions in exponential form and logarithmic form

Convert to logarithmic form.

-1
25. 29 = 512 26. 1072 = 0.01 27. (—) =3

Write in exponential form.

1 8 %
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2 20.01 27. (5)_1 =2
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Logarithms Quiz #2: Properties

Use the properties of logarithms to expand the
expression as a sum or difference, and/or constant

multiple of logarithms. JL (ﬁ)
00),\

X
1) log2(5x) 2)log: 6
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2.4 Log-Arithm-etic

A Practice Understanding Task

Abe and Mary are feeling good about their log rules and
bragging about mathematical prowess to all their
friends when this exchange occurs:

Stephen: I guess you think you're pretty smart
because you figured out some log rules, but I want to
know what they’re good for.

Abe: Well, we've seen a lot of times when equivalent expressions are handy. Sometimes when you
write an expression with a variable in it in a different way it means something different.

1. What are some examples from your previous experience where equivalent expressions

" “j8ﬁ$\(oo€§ - adgglorauc ~Q_)CPT€S‘7IOYI$
_ oypordig 7%= Dxt27%
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Mary: I was thinking about the Log Logic task where we were trying to estimate and order certain
log values. [ was wondering if we could use our log rules to take values we know and use them to
find values that we don’t know.

For instance: Let’s say you want to calculate log, 6. If you know what log, 2 and log, 3 are then
you can use the product rule and say:

2 (.0 = log,(2-3) =log, 2 +log, 3
Stephen: That’s great. Everyone knows that log, 2 = 1, but what is log, 3?
Abe: Oh, I saw this somewhere. Uh, log, 3 = 1.585. So Mary’s idea really works. You say:

log,(2-3) = log, 2 + log, 3

=1+1.585
= 2.585
log, 6 = 2.585
2. Based on what you know about logarithms, explain why 2.585 is a reasonable value for
log; 6. 24 95%343
~2 .58

= e e
o Q=4and 2%=8,50 i+
makes sense fhat 4<£ b 2§

22,
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Stephen: Oh, oh! I've got one. I can figure out log, 5 like this:
log,(2 + 3) =log; 2 +log, 3
=1+ 1585
= 2.585
log, 5=2.585

3. Can Stephen and Mary bloth be correct? Explain who's right, who'’s wrong (if anyone) and
"o, MAVY's Corveck | usiind) (ogy rides .

Now you can try applying the log rules yourself. Use the values that are given and the ones that you
know by definition like log, 2 = 1 to figure out each of the following values. Explain what you did
in the space below each question.

logz 3 = 1.585 log, 5 = 2.322 log, 7 = 2.807

The three rules, written for any base b > 1 are:

Log of a Product Rule: logp(xy) = logpx +log,y
Log of a Quotient Rule: log, G) = log,x—log,y
Log of a Power Rule: log,(x%) = klog,x
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4. log,9 = ,Qogz(az)gzugﬂb-;émib{)‘;g
5. logz10 = QOS’L(QM’;?_ t ,Q03,26: ‘+2_3’l’2:
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7. log, (%)= - 3=) . - [122
- oa: () ~ogy, 1-R09,2=2 207 L= |2 2
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8. log; (%) = locj 2(;]94@#4&4%&“—"” = t (g, + '109{?:
(4.5t 2372 —3%0;:\
9. log,486 = ﬂaogq_(rl 35> - ﬂﬁ@,j + 5‘0,00\16:
|+ 65 160" 3925

10. Given the work that you have just done, what other values would you need to figure out the
value of the base 2 log for any number?

Ml ?rwwz’é"s With Hre ()D(jzx'
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Sometimes thinking about equivalent expressions with logarithms can get tricky. Consider each of
the following expressions and decide if they are always true for the numbers in the domain of the
logarithmic function, sometimes true, or never true. Explain your answers. If you answer
“sometimes true” then describe the conditions that must be in place to make the statement true.

11. log,s 5 — log, x = log, G)

12.log3 —logx —logx = log (;—2)

logx

13. logx — log5 =

log5s

14. 5logx = log x°®
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15. 2logx + log 5 = log(x? + 5)

September 22, 2016

16. %logx = logvx

log x

17. log(x —5) =

log5s

Mar 28-11:33 AM

14



SM3H-2 4 Log Arithmetic - A7.notebook September 22, 2016

Homework

Finish 2.4 "Ready, Set, Go"
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