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Notes
EXPANDING AND CONDENSING
LOGARITHMS

Properties of
Logarithms

Product Rule: log.(¢)= log.x + log,y

Q utlent Rule: Iogm(x/y) log, X -

Helpful things to reme
if logs are multiplied you cannot add them inside

Apply property 1 first, then2 and 3° ARk

If multiple things are divided inside, those things are
all subtracted when expanded.
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Properties of Logarithms Date. Period

Expand each logarithm.

1) log (6 11) 2) log (5-3)
log 6 +1log 11 log 5 +1log 3

s 4 3

N 103(161) ) log (3-27)
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Condense each expression to a single logarithm.

13) log 3 - log 8
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oo | w

15) 4log 3 -4log 8

|
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17) log 7 - 2log 12
7
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19) 6log, u+6log v
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21) log, u—6log, v
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u
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23) 20log, u+Slog, v

log,, (v

Critical thinking questions:

25) 2log 2x - log y) = +2log S,

March 22, 2021
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[}
In Exercises 1-3, use 10g;3 = 0.683 and log,6 ~ 1.113 to evaluate the
logarithm.
1. log 2 2. log 18 3. logs9
In Exercises 4-6, expand the logarithmic expression.
4. log, Sx 5. log 7x* 6. log

7. Describe and correct the error in expanding the logarithmic expression.

In Exercises 8-11, condense the logarithmic expression.

8. log, 3 - log, 5 9. log 10 — log 5
10. 3lnx+9In) 1. log.9 + ! 1o

In Exercises 12-14, use the change-of-base formula to evaluate the logarithm.
12, log, 3 13, log, 11 14, log, 10

15, Your friend claims that you can use the change-of-base formula to write
the expression Inx as a common logarithm. Is your fiend correct? Explain

your reasoning
16. For a sound with intensity 7 (in watts per square meter), the loudness L({) of the
N I
sound (in decibels) s given by the function L(/} = 10 log —-. where Iy is the
intensity of a barely audible sound (about 107 watts per square meter). The sound
of g
the difference in the decibel levels of the sounds made by the coach and the referee.

h's whistle is five times greater than the intensity of the referee’s whistle. Find

LD 10 105 L
Coach UT) - Rel LD
Io.lpj‘s_f\ﬁ

oy (555) - oy(25)

X
= _'O'DjF

Goal- use properties of logarithm properties to evaluate logarithms, expand and condense logarithms; use change of base formula; apply

0.58

In Exercises 1-3, use 1og;3 = 0.683 and log,6 = 1.113 to evaluate the
logarithm.

1

- 1
log 1

1. log, 81 2, 3. logs
In Exercises 4-6, expand the logarithmic expression.

4. log, 124 5.

6. log, 6./

7. De:

ribe and correct the error in expanding the logarithmic expression

X =L my

In Exercises 811, condense the logarithmic expression.

8. 5 logy x — log, 4 9. logg 5+

i

0. 2ln4+Shr+3y 1. log,9 + 2 log, L - 3 log, x

In Exercises 12-14, use the change-of-base formula to evaluate the logarithm.

12. logy15 13. log; 30 14, loz, |

15. Your friend claims you can use the change-of-base formula to write the expression
Iny

3 @ logarithm with base 3. 1s your frend correct? Explain your reasoning
In 3

16. For a sound with intensity J (in watts per square meter), the loudness L(I) of the
1

sound (in decibels) is given by the function L{7) = 10 log -, where Iy is the
o

intensity of a barely audible sound (about 107 watts per square meter). The bass

guitar player in a band tums up the volume of the speaker so that the intensity of
the sound triples. By how many decibels does the loudness increase?

|°3(53=0,6W decibuls greates
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Match the expression with the legarithm that has the same value. & 1 E 2 5 5 —_ :
Answers 2, — T 238 ® ®
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