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Find the value of x in each case below.

0. x=logs81 1. x= log, ;324

2. X= IogSQ\/E 3. x=1logo,125

4. x=loges15.625 5. x= log,,0.027/0.3

6. x= log, (V7+4V3 +47-4J3) 7. x= log,(v5+2v6 +5-26)

8. x= Iog4(\/3+\/§—\/3—\@) 9. Iogx3\/§:§
A. log . 3/3=% B. log . 2J3=-1
C. logy125=5 D. log . 15.625=-3

E. x= log,;8 F. log,3x=2



logs3x =9 H. log;(logsx) =1
logo (10go3 X) = 2 J. logiz (logsx?) = 3
logs (10902 X°) = -2 L. logoz(logix?) =3
logz (logx 16) = 3 N. Iogz(log& 8)=-3
log,(log . 3«/5) =-2 P. log,(log ,; 4)=-1

log, {logs (logs X)} = 2



Examples 2 on Definitions for Logarithms

Suggestions or Solutions
To the Examples 2 on Definitions for Logarithms

The definition for logs is A = b* < x = logy A.

So using the definition, we can get the solutions the way below.

0. x=logs81<81=3" Andwehave81=3" Sowegetx=4.

1. x= log, ;324 324 = (3V2)".

And we have 324 = 2162 = 2.2.81 = 223* = (+/2)*3* =(3\/2)*. Sowe get x = 4.

2. x= log,9/3 < 943 =3 And we have9./3 =323%5 =32° So we get x = 2.5.

3. x=logy2125 < 125=0.2*. And we have 0.2 = 1/5=5" and 125 = 5.25 = 5°.

Soweget 125=0.2"= 5= (5)*=5"=5°=5% = x = -3.



4. X =1000415.625 <> 15.625 = 0.4%.
And we have 0.4 = 2/5 = 2.5 and 15.625 = 15625.10°2,

So we get 0.4 = (2-5™),

And we have 15625 = 5.3125 = 52.625 = 52.252 = 5° and 102 = 23573,

So we get 15.625 = 1562510 = 55275 = 2%5° = (2%5%) 1 = (2.51)°,

Thus, we get 15.625 = 0.4* = (2.5%)% = (2.57)* = x = -3.

5. x= log,,0.027:/0.3 < 0.027:/0.3 =0.3".

And we have 0.027+/0.3 =0.3°0.3%° =0.3**. So we get x = 3.5.

6. x= l0g, (V7 +4v3 +47—4v3) =7 +443 +47-43 =16
And we have7 + 443 =7+24-3 =4+3+2J4-3 = (/4 +/3)* = (2++/3)%.

So by the same token, we get7—4+/3=7-24-3 =4+3-2J4-3=(2-/3).

Thus, we get\/7+4«/§ +\/7—4\/§ =2+/3+2-/3=4.

Soweget4=16"=4*=2x=1=x=1/2.
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7. x= Ioglz(\/5+2x/€+\/5—2\/5)<:>\/5+2\/6 +\/5—2\/E =12%
And we have5+2v6 =5+23-2 =3+ 2+24/3-2 = (+/3 +/2)%

By the same token, we get5—2\/€:5—2\/3-2 =3+2-23:2 :(\/§—\/§)2.

So we get \/5+2«/€ +\/5—2«/€:«/§+\/§+\/§—\/§:2«/§.

Thus, we get2y/3 =12%. And we have 24/3 =12 =12°5,

So we get 12°° = 12" = x = 0.5.

8. x= 10g,(v3+v5 —3-5) = 3+5 —/3-5 =4%,
And we have3++/5 =1(6+25) =1(5+1+2+/5-1) =1 (/5 +1)2

By the same token, we get3—+/5 = 1(6—25) =1(5+1-2+/5-1) = 1 (/5 -1)%.

So we gety/3+ 5 —y3-v5 = L{(5+1) - (5 -1} =& =2 = 2°

Thus, we get 2°° = 4%, which is 2. So we get 2x = 0.5 = x = 1/4.

[N

9. log,3vV3=2<3V3=x"
And we have 3./3 = 3% = 3¢1 = 3%%% _3i5 _ (3%)%-

So we get 33 =x" :>(3%)% = X' = x =34,



A. log - 3v3 =533 =(x)".

And we have (vx)? =(x?)? = xi. Also, we get 343 =37 = 3% =375 = (3%)4,

So we get (3%)% =X = x=3%,

B. log 2V3=-1e2J3=(/x)?"=x"

nd we have = -12° = g "%.
And we have 2+/3 =412 =12° = (12?) = (12°?)

Soweget (1223) % =x*=x=12"2

C. logy125=5< 125=x".

And we have 125 = 5° = 5! = 5%%° = 53% = (58)3,

3
5

Sowe get (5°)° = x® = x =5

D. log . 15.625=-3 <> 15.625=(v/x)® = x*. And we have

15.625 = 15625-10° = 5°10° = 5°(5.2) * = 5°2°3

=(5)° = (&)™ = (8)°PD = (5) TP — () D —{(5) DY E = (4) %,

_3 _3
Soweget (5) 2=X*= X=4%.

E. x= log,,8<8=x". Andwe have 8 = 2° = 2°%° = (2%°°,

Sowe get 8 = x*° = (29*° = x> = x = 2°,
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F. log:3x=2<3x=2°=4. Soweget3x=4= x=4/3.

G. logs3x=9<3x=3°. Sowegetx=3%3=3""=3"

H. logz(logsx) =1 logsx =2' = 2.

And by the definition again, we can get logsx = 2 < x = 32

I.  10go2 (logosX) = 2 < logosXx = 0.2 = 0.04 < x = 0.3%%.

J. logiz (logsx?) = 3 & logs x? = 12°.
And by the definition again, we can get logs X% = 12° < x> = 3%,

And we have3*2’ = 3% =(3%)?, Thus, we getx=3%.

K. logs(logo2Xx?) = -2 <> logoz x? = 32 = 1/9.
And by the definition again, we can get loge, X* = 1/9 <> x? = 0.2° =0.25 = (0.2%8)2.

Thus, we get x = 0.2%,

L. logoz(logi2x?) =3 & logi, x? = 0.2° = 0.008.  So we get log:, x = 0.008.

0.008 0.008

And by the definition, we get logi, x> = 0.008 < x2 = 12°0%® = 1222 —(1272)2,

Thus, we get x =127,



M. log (logy 16) = 3 < log, 16 = 28 = 8.
And by the definition again, we can get logy 16 = 8 <> 16 = x°.
And we have 16 = 2* = (2°%)%.  So we get x = 2°° =4/2.

N. log,(log ;8)=-3«<log - 8=2" =1,
And by the definition again, we can get Iog& 8=t8= (\/;)% = X,

And we have 8 = 2° =2°'°% — 2% — (2%)% S0 we get x = 2%,

O. log,(log . 3\/5) =-2<log 33 =27 =1,

And by the definition again, we can get log , 33 =1 33 = (xz)% = X°.

And we have 33 =37 =(3%)?. Sowe getx = 3°

oo
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2

S

P. log,(log . 4)=-1clog ., 4=2" =L 4=(x"%)} =x* = x5,

And we have 4 = 22 =275% = 25% = (25)%, Soweget x=2.

Q. logz{logs (logsx)} = 2 <> logs (Iogs X) = 2° = 4 <> logs x = 3* = 81 <> x = 5%,



