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Lesson 3.8 - Solving Logarithmic Equations

I. Warm-Up: Condense the logarithmic expressions:
1. 4logy(x) — (log\/g(y) + logg(z)>
logg x* — (log\/g(y) + logl(z)> 2 logzx —2 logz;y —logs z
3

log; x* logsy logsz
10g3 9 ]()g3 \/§

T log; x% — log; y? — logs z
logs 3
log;x* 1o logs z x?
gsx  1ogsy 1083 loga ——
2 1 -1 g3 y27
2
4logzx logsy N logs z

2 1 —1
2

I1. Solving Log Equations

2. log,(x) +log,(x + 2) = log,(x + 6)
log, (x(x + 2)) = log,(x + 6) (x+3)(x—=2)=0
xX>’+2x=x+6 x=—3 x =2
x2+x—-6=0

3. In(x+1) —In(x —2) =In(x)
InE2) = Inx x2-3x—-1=0

xX—2

3+v13
X = >

x> =2x=x+1

4. logs(x) —logi(x —9) = 2(logz(2) + 1)

logs x — 9
logs x — g3—1 = 2(logz 2 + logs 3) x?—9x =36
10g3§
logzx — 9
-1

logs(x (x — 9)) = log; 62 (x—12)(x+3)=0

logs x — = 2(log; 6) x2=9x—-36=0

log;(x? — 9x) = log; 36 x=12,x # -3
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I11.Harder Log Problems!
5. n(x)+In(x+3) =1

In(x) + In(x + 3) =Ine x>’ +3x+e=0
6. ln(Vx — 8) =5
Vx—8=¢" x—8=el?
7. log,(x) +log,(x —3) =1
log,(x(x—3)) =1 x2=3x—4=0
log,(x? —3x) =1 x—4)x+1)=0
8. log [log (g)] =0
0 — 1 — x 12X
10° = 1 = log (%) 10" =2

9. 2log;(x) = 2log;(2) +log;(3 —x)

2

2 _ 2 _ —
logs x* = logs 2° +log3(3 — x) logs o
2
log; x% = log;(4(3 — x)) 3=1= 12x_4x
log; x%2 —log5(12 — 4x) = 0 x2 =12 —4x

10. logs¢(x) + %log\/g(x -5 =1

logex  logg(x — 5)Y/4 .
log, 36 logs V6

logg x N logs(x — 5)1/4 B
2 1/2 B

1

%log6x + 2logg(x —5)V* =1
loge x'/? + logg(x — 5)/? =1
loge x¥/2 + logg(x — 5)Y/2 =1
log6m =1

6= /7752
x2—=5x—-36=0
x=9)(x+4)=0

X = 9x=—4

__ —31v9—4e

x=e%+8

X =4,x=—1

x> +4x—-12=0

x+6)(x—2)=0

*¥»=—6,x =2



