Logarithms

A

Eg

log, b = c means the same as a® = b

Write down the value of log, 32.

Think about the power that 2 needs to be raised to so you have 32.
25=132s0log,32="5

Write the following in log notation.

1 23=28 6 27 =128
2 1073 = — 7 45 = 1024
1000
3 273 = 0.125 8 9°=729
1 9 x3 =50
4 643 = 4 10 65 =12
5 63 =216
Inverse functions for Logarithms
B al®8* = x log,(a*) = x (for any positive a # 1)
el"* = x In(e*) = x
Remember thatlog,a =1and Ine =1
Eg Give exact values of x
e* =20 Inx =3
Ine* =1n20 elnx = ¢3
x =1n20 x =e3

Solve these equations giving exact answers and a solution correct to 4 significant figures.

1 e* =18 5 9Inx =72
2 e3t =15 6 et =20
3 6e* = 350 7 e5* =35
4 Inx =12 8 5In3 =75

For each part, use index notation to write f in terms of g.

log, f =2and log, g =6
log, 2f =12 and log, g =8
log, f =5and log,, g =5
log, f = 12 and log;, 6g = 15
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Laws of Logarithms

C log, x +log,y = log,(xy) log, x — log, y = log,(%) log, x* = klog, x
. . (ex)3 .
Eg Write the expression In 2 in terms of Inx and Iny
3
In (exz) = In(ex)?® —Iny?

y

=Ine3 +Inx3 —Iny?
=3lne+3Inx—2Ilny
=3+4+3lnx—2Ilny

Use the laws of logarithms to simplify the following expressions as much as possible.

3log, 4

1

Elogg 16

log 0.5

log V7

3 +1log, 8

ZIn343 — 2In 14

log, a’
Find the value of 6 + log, % + log.Vc
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Changing the Base of a Logarithm

log, x = =% log, x =
8a " Ina 8a _logba

logyo x logy x

logipa

D log, x =

Eg Find the value of logg 9

logg 9 = 2810° — 1 056641667
log10 8

For each of the following questions, write down the log in terms of logio, find the value to 5

s.f.

log; 11
logy, 7
log; 5
logg 5
logg 25
logg 99
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Write the following in terms of a single log.

logz 2
1 g3
logs 3
log; 6
2 87
logg 8

3 logs 3 +log, 7



Solving Equations

E a'°8«b = p = log, a®

Egl  Solve 5%* = 8 to 3 sig. fig.
log 5%* = log8

2xlog5 =log8

log8
2y = 8%
log5

__ logs
- 2logs

x = 0.7576014525
x ~ (0.758

Solve the following to 3 significant figures.

1 83* =24

2 9% =35

3 7%% = 56

4 16%* = 82
5 25%% = 360

Eg2 Solve 9 log g x = 23 to 3 d.p.
logpx = %
1010810 = 105
x =109
x = 359.3813664
x =~ 359.381

Solve the questions below to 4 significant figures.

5logox =55
9logiox = 36
8 logpx =12
3 logiox = 26
10 7 logi1ox =19
11 3logigx =55
12 11logiox =77
13 12 log;px = 45
14 17 logox = 69
15 10 log,px = 85



Eg3

Eg4

16
17
18
19
20
21
22
23
24

Solve In(3x — 1) = 8 giving your answer correct to 6 significant figures.
In3x—1) =8

eln (3x-1) — o8

3x—1=¢e8

e8+1
3

X =
x =993.9859957
x = 993.986

-1

Find two solutions of e* + 10e ™+ = 7 giving your solution to 4 decimal places.

e* +10e” ! =

e?* +10e% = 7e* (multiply throughout by e* to get rid of e 1)
e?* —7e*+10=10

y2—=7y+10=0 (Substitute y = e*)

y-2)y=-5=0

y=2andy =5

e¥*=2ande* =5

Ine* =In2 andIne* =1n5

In2 = 0.6931471806 and In5 = 1.609437912

x = 0.6931 or x = 1.6094 to 4 decimal places.

5e3t =12
In(5x —3) =9

eX+15e71 =8
650—x — 250

4x+1 — 32x

In5+Inx =8

42% —17(4%) = 16

et +4e?* +5=0

Solve 972 = 3¥ and log; 2x = 1 + logs ¥ simultaneously.



