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Examples 2 on Log Identities

To begin with, we have some log identities as follows.

y logs A = logy, AY.  So for instance, 2 logs 9 = logs 9%

logp M + logy N = log, MN.  So for instance, logs 9 + logs 27 = log; 9-27 = log; 243.

logh M —log, N = log, %.  So for instance, logs 27 — log3 9 = logz 27/9 = logs 3.

loga C =logy D = logay CD.  So for instance, logs 9 = log, 4 = logs 36.

1
T

loga C=1log, D = Iog% £ —Jog, 2. So forinstance, logs 16 = log, 4 = log, 4 = log

(NS

logbb=1,and log, 1 =0. So for instance, logip 10 =log,2 =1, and log7 1 = logs 1 = 0.

_log, A So for instnace, logs 16 = log,16 _log,16 log,16 logs16 _

log, A . = = =
log, b log,4 log,4 log,4 log,4

. So for instance, log, 16 = :
IogA b IOgle 4

logy A=




Now, do the examples as follows.

0. Assuming a > b > 0, simplify the expression below.

\/Iogc@hﬂogc a-log_b +\/|Ogc\/£—«/|ogc a-log_b

1. Assuming x > 0, simplify \/Iogz 8x —./log, x*.

2. Assuming x = (9" +9 ), find the value of ylogy 3(y/X + & +/X — ).

3. Assuming x> 1, put\/log 10\/;—\/Iog x? in terms of \/log X.

4. Assuming x and y are rational numbers, but logs 2 is not, and x logs 2 + y log; 6 = 1,
find x and y.
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Suggestions or Solutions
To the Problem in the Example 0

Assuming a > b > 0, simplify the expression below.

\/Iogcx/£+,llogC a-log. b +\/Iogcx/£—,llogC a-log. b

To begin with, we can get log, Jab = Iogc(«/gx/ﬁ) =log, Ja+ log, Jb

Next, \/log, a-log, b =2-%,flog, a-log, b = 2,/+(log, a-log, b) = 2,/*log_a-%log, b

= 2\/IogC \/E-IogC Jb

So we get log, J%—,/IogC a-log. b =log, Ja+ log, Jb- 2\/IogC \/g-logC Jb

=(\/IogC \/5—\/Iogcx/6)2. And we know a > b >0, so we get\/logC Ja >\/IogC Jb.

Thus, we get\/logC \/Q—Q/IogC a-log.b = \/Iogc Ja —\/Iogc Jb.

And by the same token, we can get\/logC Jab +,flog, a-log, b = /log, va +4/log, vb.

So assuming the expression given is P, we get P = 2\/IogC Ja = \/4Iogc Ja

=/4-1log, a =,j2log, a =[log, a’.




Suggestions or Solutions
To the Problem in the Example 1

Assuming x > 0, simplify \/I092 8x —4flog, x*.

First, we can get logz x*? = 12 log; X.

So we get4/log, x2 =/12log, x =/4-3log, x = /4,/3l0g, x =2,/3l0g, x

And next, we can get
log, 8x = log, 8 + log, x = log, 2° + log, x = 3 log, 2 + log, x = 3 + log, .

Thus, we getlog, 8x —+/log, x> =3+log, x—2,/3log, x = 3+log, x —2+/3,/log, X
= (V3 -flog, x)*.

And we know what’s inside a square root sign is positive or 0.

Soweget\/logz8x Iog2 ‘\/— \/|092‘
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Suggestions or Solutions
To the Problem in the Example 2

Assuming x =4 (9" +9 ), find the value of y log, 3(YX+5+x—%).
First, X+ 2 =1 (9 +97)+ 2 =2(9 +9 +2)=4(3' +3 7 +2)=1(3 +37)".

So we get\/ X+ :%(3% +3_%).

Next, X & =4(9" +97)—4 =4(9" +97 -2)=£(3' +37 -2)=4(3

36

1
y

So we get\/x—& :%(3% —3_%), because 3" —3 7 > 0,sincey > 0.

Thus, we get3(y/x + % +/x—%)=3-1-3' = 3",

So we get ylog, 3(y/X +45 ++/X— 1) = ylog, 3’ =log,(3") =loge3 = loge 92 = 1/2.
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Suggestions or Solutions
To the Problem in the Example 3

Assuming x > 1, put\/log 10\/_—\/I0g x% in terms of \/log x .

To begin with, log 10Vx = log10+ Iog\/; = 1+%Iog x,and log x* = 2 log x.

Thus next, we can get

log10v/x —/log x? =1+ 2 log x—/2log x =1 (2+log x —2,/2log x) =1 (+/2 - \/log x)?.
Meanwhile,v/2 — \flog x > 0= \/log x <~/2 = log x < 2=> x < 10°.
So we get+/2 —\/log x <0=> x >10% And we have x > 1, too.

Thus, we get

If1<x< 100,\/I0910\/;—\/Iog x? :%(ﬁ—«/log X).

If x > 102,\/Ioglox/_—\/I09 x? :%(N/Iogx—\/ﬁ).

If not quite sure of the idea behind the processes above, follow the steps below.

To begin with, we can get

log 10Vx = log10+ Iog\/; :1+%Iog x,and log x* = 2 log x.

And next, we have x > 1. So we can get./log x, since log x > 0.

Thus next, we can get

log10v/x —/log x? =1+ 2log x—/2log x =1 (2+log x —2,/2log x).
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Meanwhile, we can have (\/E—w/log x)% = 2+log x — 2/log x.

So we get log 10v/x —/log x? = /1 (+/2 - /log x )2 :%\/(ﬁ—w/log %)2.

And we know\/(\/i—«/log x)? >0. So we get two cases.

One is\/(x/i—\/log x)? =~+/2 = Jlog x if v/2 —flog x > 0.

And the other is\/(x/i—wllog x)? = /log x —J2 if ﬁ—«/log x <0.

What then is the next?

We want to get the extent of x in each case.

To begin with, we have x > 1. And next, we can have these:

V2-Jlogx >0= flog x <+/2 = log x < 2 = x < 10%. So we get 1 < x < 100.
V2-Jlogx <0=.flogx >~/2 = log x > 2 = x > 10%.

Thus, we get these:

Iflsx3100,\/loglox/_—«/log X2 :%\/(ﬁ—«/log X)? :%(\/E—w/log X).

If x > 102,\/I0910\/_—\/Iog x? :%(,/Iogx—ﬁ).



Suggestions or Solutions
To the Problem in the Example 4

Assuming x and y are rational numbers, but logs 2 is not, and x logz 2 + y logz 6 = 1,
find x and y.

To begin with, we have log; 6 = logz2-3 = logs 2 + logs 3 = logs 2 + 1.

So next, we can get x logz2 + y logs 6 = x logz2 +y (logs2 + 1) = (x + y)logz 2 +y.

And we have x logs 2 +y logs 6 = 1.

Soweget(x+y)logs2+y=1= (x+y)logs2+y-1=0.

And we know that logs 2 is not a rational number, but that x and y are.

Sowegetx+y=0,andy—1=0. Thus, we getx =-y,andy = 1.

Sowegetx=-1,andy=1.



