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Examples 1 on Log Identities

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.

logph M —logy N = log, .

So for instance, logs 27 — logs 9 = log; 27/9 = logs 3.

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

loga C=1log, D =

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

logy A=

logy A=

log, A
log, b

log, b

Iog% £ —Jog, 2. So forinstance, logs 16 = log, 4 = log, 4 = log

So for instnace, log, 16 =

So for instance, log, 16 =

(NS

1
T

log,16 log,16 log,16 log,16

log,4 log,4 log,4 log. 4

log,, 4
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Now, do the examples as below.

0. Assuming logio2 =0.301, and logi1p 3 = 0.4771, find the value of log, 54.

1. Assuming log, 12 = 3.587, find the value of log, 54.

2. Assuming log, 12 = x, express log, 54 in terms of x.

3. Assuming x =log, 2, and y = log, 4, express log, 24 in terms of x and y.

4. Assuming ab’ = b where a and b > 0 but a # 1, express log, a’b” in terms of x and y.

5. Assuming a’b® = b where aand b > 0 but a = 1, find the value of log, a’b>.

6. Assuming ;—y =a whereaand b >0 but b # 1, express log, ;—y interms of x and y.

7. Assuming ;—: =a where aand b >0 but b = 1, find the value of log, 2—2

8. Find the value of log, 2/6 —1log, £ —$log, /21.
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Suggestions or Solutions
To the Examples 1 on Log Identities

0. Assuming logio2 =0.301, and logip 3 = 0.4771, find the value of log, 54.

log, A
%9 A 5o we can set log, 54 = 12904

log, b log,, 2

First, we have a log identity where log, A =

Next, we have another log identity where log, M + log, N = log, MN.

So we can get log1054 = 10910 2-27 = log1 2 + 10910 27, where logio2 = 0.301.

And next, we have another log identity where y log, A = log, A,
So we can get l0og10 27 = log, 3% = 3 log, 3, where logio 3 = 0.4771.
Thus, we get 1og102 + 10g1027 = l0g102 + 3 log, 3 = 0.301 + 3-0.4771 = 1.7323.

In sum, we get

l0g1054 = 10910 2-27 = 10910 2 + 10910 27 = logo 2 + log, 3> = logyo 2 + 3 log, 3
=0.301 + 3-0.4771 = 1.7323.

So we get log, 54 = 2> _ 17323 = 5 7557

logy, 2 0.301

1. Assuming log, 12 = 3.587, find the value of log, 54.

log, 12 = log, 3-4 = log, 3 + l0g, 4 = log, 3 + log, 22 = log, 3 + 2 log, 2 = log, 3 + 2-1

=3.587 = log, 3 =3.587 -2 = 1.587 = log, 3 = 1.587.

log, 54 = log, 2-27 = log, 2 + l0g,27 = 1 + log,3* =1 + 3 log, 3 = 1 + 3-1.587 = 5.761.
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2. Assuming log, 12 = x, express log, 54 in terms of x.

log,12 =log,3-4 =log, 3 + log,4 = 10923+ 2 =x=10g,3 = x - 2.

log,54 =lo0g,2:27 =log, 2 + log, 27 =1+ 310g,3=1+3x-6 =3x - 5.

3. Assuming x =log, %, and y = log, 4", express logy 24 in terms of x and y.

First, logs, 24 = log, 3-8 = log, 3 + logy 8 = logy 3 + logy 2% = logy 3 + 3 logy 2.

Next, we have a log identity where log, M — log, N = log, ¥-.

So we can get x = log, £ = log, 16 — 109, 9 = logy 2* —logy 32 =4 logy 2 — 2 logy 3, and

y =log, Z=log, 27 - logs 8 = logy 3° - log, 2° = 3 log, 3 - 3 logs 2.

So next, setting u = logy 2, and v = logy, 3, we have

logy24 =v +3u,x=4u-2v,andy = 3v - 3u.

How then can we put log, 24 in terms of x and y?

We can take the last two equations as a system for u and v.
So solving it, and then, putting the solution into the first equation, we can put log, 24 in
terms of x and y.

So to begin with, solving the system where x = 4u — 2v and y = 3v — 3u, we can put them
this way first: 3x = 12u — 6v and 2y = 6v — 6u.

Thus next, we can get 3x + 2y = 12u — 6v + 6v — 6U = 6U = u = +(3X + 2y).
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So next, putting u into either of the two equations in the system, we can get v.
Usingx =4u—2v,weget2v=4u—-x=2(3X+2y) - X=2X+ 3y - X=X+ 1V.
Sowegetv=3x+2y.

Thus, we getlogy24 =v +3u=1x+ 2y + 1(3x + 2y) = 2x + 3y.

4. Assuming ab’ = b where a and b > 0 but a # 1, express log, a’b* in terms of x and y.

To begin with, we can get log, a’b* = loga @’ + logab* =y logaa + x logab =y + x loga b.

So we get logaa’b* =y + x logab.  What then do we want to get?
We want to put loga b in terms of x and y. How though?

We have a*b¥ =bwhereaandb >0buta =1,
So taking first, the log sub a of both sides in a*b’ = b, we get log, a*b’ = log, b.
Next, we can get log, a*h’ = logaa* + log. b’ = x logaa + y logab = x + y log, b.

Sowe getx +ylogab =logab = x +ylogab—1logab=0= x+ (logab)(y - 1) =0.

Thus, we get: loga b :%'

2 2 2
So we get logaa’b* =y + x logab =y + - —— = y 4~ Y=Y £X
1-y 1-y 1-y




5. Assuming a’b® = b where aand b > 0 but a = 1, find the value of log, a’b”.

To begin with, we can get logaa’b® = logaa® + logab® = 5 logaa + 3 logab = 5 + 3 log, b.
So we get loga a°b® = 5 + 3 loga b. And thus, we want to get the value of loga b.
First, we have a®b®> = b whereaand b >0 buta = 1.

So taking next, the log sub a of both sides in a’b® = b, we get loga a®h° = loga b.

Next, we can get logaa®h® = logaa® + logab®> = 3 logaa + 5 logab = 3 + 5 log, b.
Soweget3+5logab=1l0ogab=3+5logab-1l0ogab=0=3+41log.b=0.

Thus, we get logab = -3/4. So we get logaa®h® =5 + 3 logab = 5 — 3-(3/4) = 11/4.

6. Assuming 2-=a where aand b >0 but b = 1, express log, 2 in terms of x and y.

First, we can get log, & =log, a’ —log, b* = ylog, a— xlog, b = ylog, a— x.
b7 b b b b b

What then do we want to get?

We want to put logp a in terms of x andy. How?

We have;—§=a whereaandb>0butb =1,

So taking first, the log sub b of both sides in g—y =a, we get log, z—y =log, a.
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Next, we can getlogbg—j =log,a* —log, b’ = xlog, a—ylog, b= xlog,a-y.

(Note that log, (a —y) # logra —y.)

Sowe get x logyba—y =logra = xlogyba-y-logrba=0= (logpa)(x-1)-y=0.

Thus, we get logya ==

_y2-x24x
- ox41

y 2
So we getlogb;—x: ylog,a-x=y L —x=2-—X

7. Assuming £ =a where aand b > 0 but b 1, find the value of log, .

First, we can get log, 3—2 =log, a° - log, b* =5log, a—3log, b="5log, a-3.
So next, we want to get the value of logy a.

We havez—jzawhereaandb>0butb¢1,

So taking first, the log sub b of both sides in 2- = a, we get log, - = log, a.

Next, we can getlog, £ = log, a° —log, b® = 3log, a—5log, b = 3log, a—5.
So we get 3 log,a—5=1log,a= 3 logrba-5-logra=0=2log,a—-5=0.

Thus, we get log, a = 5/2.

Sowe get log, % =5log,a-3=5-5-3=2-3=2,
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8. Find the value of log, 2/6 —Llog, 1 —2log, /21.

log, 246 = log, 2+1log, J6=1+ log, J6
1log, 1= Iogz(%)% =log, \/; =log, %

2log, 21 =3log, 21° =3-tlog, 21=1log, 21=1log, J21
So we get

log, 2\/5—%Iog2 1—2log, Y21=1+ log, \/E—Iog2 —+—log, J21

=1+I092\/5+Iogzxﬁ—logz\/ﬂ=1+Iogz%:1+log2 ﬁgﬁ :1+Iog2\/§:%.




