SM3 4.5 Exponential and Log Equations

Solve the following equations

1. 3"2=27 2.
log; 32 = log;27
n—2=3
n=>5
4.  10* 1 =100%*"3 5.
10x—1 — (102)2x—3
10x—1 — 104x—6
log 10*~1 = log 10**~¢
x—1=4x—-6
—3x=-5

_ 5
=3
7 log%x =-1 8
1 —
log%x =1 1
7 7
x=7
10. logs 5°™*1 =13 11.
6n+1=13
6n =12
n=2

13. logg(2x — 3) = logg(x + 2)
610g6(2x—3) — 610g6(x+2)
2x—3=x+2
x=5

15. logs 5 +logsz x =logs 10
log; 5x = log3 10
310g3 5x — 310g3 10
5x =10
x =2

23x+5 =128
log,23**5 = log,128
3x+5=7
3x=2
B 2
*=3
loggx =2
9log9x =92
x =81

log(x2+1)=1
1010g(x2+1) — 101

x2+1=10
x2=9
x =43
logs x = =
085 X 2 )
510g5x=5§
x =5

1
3 5n—3 [
25
logs5™3 = log L
5 55¢
n—3=-2
n=

6. 1 = —
0825 2

2510825 — 25%
n =753
n =125

9. logy64=3
blogb 64 — p3
64 = b3
4=50)

12. log, 121 =2
blogb 121 _ p2

121 = b?
+11=1>

14. log,(x? + 36) = log, 100

x% +36 =100
x* = 64
x =18

16. log,a +log, 9 =log, 27

log, 9a = log, 27
410g4 9a _ 4log4 27
9a = 27
a=3



17. log16 —log2t =log 2
8
log? =log2
8
10'°8¢ = 10'082

=2

~+ | ++| ©

BN e

1 1
19. log,n = Zlogz 16 + Elogz 49
1 1
log, n = log, 164 + log, 492
log, n =log, 2 +log, 7
log, n = log, 14
Zlogz n _ zlogz 14

n=14

21. logz+log(z+3)=1
log(z2 +32z) =1
1010g(zz+3z) =101
z2+3z=10
z24+3z—-10=0
(z+5)(z—-2)=0
z = {-5,2}

As —5 fails to check, we eliminate it.

z=2

23. log,(12b — 21) —log,(b?> —3) =2
12b — 21
lng bi—_g =
Joul22) _
12b —21
b2 -3
12b — 21 = 4b% — 12
4b2 —12b+9=0
(2b-3)?%=0
2b—3=0
2b =3
3

b==
2

3., I .
As 5 fails to check, we eliminate it.

b=0

18.

20.

22.

24.

log; 24 —log,(y + 5) = log, 8

log, = log, 8

y+5
log, 2%

7°°87y+5 — 7log; 8
24

24
y+
y=-2

Ul
I

1
2log6 —§log27 = logx

1
log 62 — log 273 = logx
log36 —log3 =logx

log12 =logx
1010g12 — 1010gx
12 =x

loge(a? + 2) +logg 2 = 2
loge(2a® +4) =2
6log6(2a2+4) = 62
2a° +4 =136
2a%? =32
a’>=16
a==14

log,(y +2) —log,(y —2) =1
1 (y+2)—1
082 y—2 =

ZIOgZ(;%) _ 21
y+2 _

y—2
y+2=2y—4
y==6



25.

27.

30.

33.

35.

logz 0.1 + 2logz x = logz 2 +log3 5

log; 0.1 + log; x% = log; 2 + logs 5

log; 0.1x2 = log; 10
3logs 0.1x2 _ 3logz 10

8
26. logs 64 — logs 3 + logs 2 = logs 4p
8
logs 128 — logs 3= logs 4p

128
logs V = logs 4p

0.1x%2 =10 3
x? =100 3
x =410 logs; 128 - i logs 4p
As —10 fails to check, we reject it. logs 16 - 3 = logs 4p
x =10 logs 48 = logs 4p
510g5 48 _ 510g5 4p
48 = 4p
12=p
2e¥—1=0 28. —3e* +11=2 29. In2x =4
2e =1 —3e** = -9 2x = e*
eX = — X = —
2 4x =1n3 )
v =In (}) _In3
2 YT
In3x =5 31, In(x+1)=1 3. Inx—-7)=2
3x =e® x+1l=e x—7=e?
e® x=e—1 x=e?+7
=3
Inx +1In3x =12 34, In4x+Inx=9
In3x2? =12 In4x? =9
3x% = el? 4x? = e°
12 29
2 _ ¢ 2 2
T3 S
e® eb/3 e*S
=4+ —= X =TrT—
R 2 |
The negative result fails to check. The negative result fails to check.
45
eb/3 ¥ = e
x = 2

In(x?+12) =Inx +1n8
In(x? +12) = In8x
x2+12 =8x
x2—8x+12=0
(x—6)x—-2)=0

x = {2,6}

36. Inx+In(x+4)=1In5
In(x? + 4x) = In5
x2+4x=5
x2+4x-5=0
x+5xx-1)=0
x ={-51}

—5 fails to check.
x=1



37.

40.

elnx=4
x =4
9—2e*=7
—2e* =-2
e*=1
x=0

38.

41.

200e™%* = 15

—4x _— i
40

dx=n(2
x_n<4o>

_ 1, (3
x= 4“(40)

e

39.

42.

x2=e
x = +e®

In(x —2)2 =12
(x — 2)% = e1?
x—2=+eb
x=2+e®



