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LOGARITHM LAWS
The following laws are true for al logarithms:

T ——
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~llogz. Hence

ot (1) =1~

Also, since log1 =log10?,  log1=0.

Wiite as a single logarithm: 2 log2+log7
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1 Write as & single logarithm in the form log k:

2 logb +logs © log10 - log2 © 2log2 +1og3
4 logs —2log2 . 1 log2 + log3 + log5
3 10820+ log(0.2) h —log2 - logs 1 3g(})
| 41og2 + 3log5 K 6log2 ~ 3log5 1 141og2
™ 1-log2 n 2-logs o 3+1og2+log7
2 Explain why log30 —log3+1 and log(0.3) = log3— 1
3 Without using a calculstor, impify:
i) b g2 o lgd o L5
Tog2 Togs Togs e ()
. los05) | logs ol , dogd
Tog2 Tog(0.25) Togs Tog2®
4 Without using a calcultor, show thet
2 log = 3log2 b loga2 — slog? < log(4) = —log7
dog(t)=-2og2 e ogvE=3logs 1 log{Z=iog2
g Ing(%) I 1og500 = 3—log2
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LOGARITHMIC EQUATIONS

‘The logarithm laws can be used to help rearrange equations. They are particularly useful
when dealing with exponenial equations.

Wit the following s logarithmic cquatons in base 105
2 y=a%? b y:%
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Wite these equations without logarithms:
3 lgD=2c+1 b logN ~1301 -2
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Wite these equations without ogarithms:
2 10gC = loga + 8logh b logG =2logd—1
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EXERCISE 161.3

1 Write the following as logarithmic equations in base 10:

2 y=a by % ¢ y=dyp
¢ P-vE T
2 Wit those cquatons without

d logP=0301+2

3 Write these equations without logarithms:
2 logA=log B~ 2logC
¢ —logd-+3logm =logn —2logp

b 2logp+logg =
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LOGARITHMS IN OTHER BASES
We notice that if 10 = b then = =logiob or simply logh.

Ingenerl, a7 =b ¢ o=log,b where the logarithm i in base o

‘Write an equivalent logarithmic statement for

&)
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1 Write an equivalent logarithmic statement for:
228 b g=g

e o1 EEEEY
2 Write an cquivalent exponeniial statement for:
2 logyy 1000=3
4 log,1=0
3 Find:
2 logy9
© logy 33
! log: (3)
4 Solve for z:
2 logz=2

¢ logg(e+2)=2 d logy(22) = -1
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GRAPHS OF LOGARITHMIC FUNCTIONS
Consider ¢ =2 & y=log,.

We know that 2/ > 0 for all y, so the domain
of y=logz is {z|z>0,zcR}

We can hence graph this function from a table of
values using positive z:

it
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Since y=log,z @ =2, the graphof N
log, @ is a reflection of the graph of y = 2%

inthe line y=z.
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EXERCISE 161, e
1 On the same set of axes, gaph y =3 and y=logy
+ O the same st of sxs, g 3= (37 and = logy =

3 Use graphical means to solve:
2 logr=z-1 b logz =27

e G =l v 2 o e ame st of s

b What do you notice from a2

. login20
< Simplify ‘fgﬁ
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e
b 0000003 = 10-55%
1 ovaa= 10122
| 00063721 = 10215
brmams  csmotam
PRy R

T el b s ¢ stz 4 luch) o ks
Tiog30 3 oga B gt la(h) 1 o)
1 iog2000 K lo(E8) 1 kg0 m g n g

o log(14000)
2 1og30 = log(s x 10) = log3 - g 10, et
1a3 w2 <3 4o et
i 2
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5 Mot 20002 357
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In many exponential equations i is not possible to casily make the base numbers on both
sides the same. For example, if 2 = 5 we cannot casily write 5 with a base number of 2
To overcome this problem, we write both sides with a base of 10, and to do this we use
logarithms.

‘The logarithm in base 10 of a posiive number is ifs power of 10.
So, any positive number a can be writen in base 10 as @ = 10°8°.
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‘Write the following numbers as powers of 10:

a2 b 2
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Solve for = using logarithms, giving ansvwers {0 4 significant igures:
2 22=100 b (L1273
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1 Wit the following as powers of 10 using a = 10°5°
a8 b8 € 800 4 80000
© 003 1 0003 503 h 0000003
17 1 00614 K 26700 1 00063721
2 Solve for z using logarithms, giving answers to 4 significant figures:
a 10°=80 b 10° = 8000 € 10°=00%
d 107 = 4563 € 10°= 08764 1107 = 0.0001792
3 Solve for z using logarithms, giving answers to 4 significant figures:
a =3 b 2=10 € =400
d 27 = 00075 e 5 =100 16 =083
b2y =3 I (087)7 = 0001
K (1085)7 =2 1 (09977 =05

4 “The weight of bacteia in a culture ¢ hours afer it has
been cstablished is given by W = 2.5 x 2% grams.
After what time wil the weight reach:

a 4 gams b 15 grams?
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