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1) Write each expression with base 2.

a) 4
4= (2»)°
212
b) 8*
83 = (2%’
— 29
1 2
9(5) 2
1 _3y2
(5) =™
=27
d) 14
2* =14
x = log,14
log14
14 = 27Tog2
2) Write each expression as a power of 4.
a) (Vi6)
=43
b) /16
V16 = (16)%
= (42)%
— 43
¢) Veax(Y12s)

\/ax(‘{/l_zg)3 = 647 x 1281
3
- (@) x [(4%)7]“

3 21
= 45 x4%

12 21
= 4% x4%

33
=43

3) Solve each equation

a) 24x — 4x+3
24x — (22)x+3
24X _ 92X+6
4x =2x+6
2x =6
x =3
b) Jw+Hl _ qw-1
3w+1 — (32)W—1
W+l _ 32w-2
w+1=2w-2
3=w
C) 43x — 8x—3
@ =@
26x — 23x—9
6x =3x—-9
3x =-9

x=-3
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d) 12527 = 257%*
(HP = (s

56y—3 — 52y+8
6y —3=2y+8
4y =11
_ 1
T4

4) Consider the equation 10** = 100%~°

a) Solve this equation by expressing both sides as powers of a common base.

102 = (1097

102){ — 104){—10
2x = 4x — 10
10 = 2x
x=5

b) Solve the same equation by taking the common logarithm of both sides.
log (10%*) = log(100%*~%)
2x1og(10) = (2x — 5)log(100)
2x(1) = (2x — 5)(2)

2x = 4x - 10
10 = 2x
X =5

5) Solve 2% > 4*#
23 > (22
23){ > 22x+2
3x >2x+2
x> 2

6) Solve for ¢. Round answers to 2 decimal places.
a) 2 =107

t = logy 072
t =~ 10.24

b) 100 = 10(1.04)°
10 = 1.04!
t = logy 0410
¢~ 5871

L
Q)15 = (%)4
t
1= log%(lS)
t = 410g%(15)
= —15.63
7) Solve each equation. Round answers to 3 decimal places.

a) 2X — 3x—1
log(2¥) = log(3*™)
xlog2 = (x — 1)log3
log3 = xlog3 — xlog2
log3 = x(log3 — log2)
1
og?; -
log (3)
x = log%(S)
x = 2.710
b) 572 =4~

log(5°7%) = log(4*)
(x —2)log5 = xlog4
xlog5 — 2log5 = xlog4
xlog5 — xlog4 = 2log5
x[log5 — log4] = log25
log25

tog (3)
x = logg(ZS)
>~ 14.425

X =

=
12

Copyright © 2026 Annie Bernatchez—All rights reserved.



3.4 Solving Exponential Equations Worksheet with solutions

c) 72 = 4*2

log (4¥7%)
(x —2)log4
xlog4 — 2log4

log (72x+1)
(2x + 1)log7
2xlog7 + log7

log7 + 2log4 = xlog4 — 2xlog7
log7 + logl16 = x[log4 — 2log7]
4
log(112) = xlog (E)
.= log(liz)
tog (35)
- 4
X IogE(llz)
x = —1.883

8) Solve 2** + 2* — 6 = 0 using the quadratic formula (or by factoring). Clearly identify any extraneous roots.
@)’ +@)-6=0

Let k=2~
K+k-6=0
(k+3)(k—2)=0
k= —-30rk=2
Case 1
2= -3
_ log(-3)
- log2

This is an extraneous root — the argument of a logarithm cannot be negative.

Case 2
2X

2
P 1

This is the only solution.

9) Solve 8** — 2(8") — 5 = 0 using the quadratic formula. Clearly identify any extraneous roots.
(87 - 2(8%) — 5 =0

Let k = 8*
kK -2k-=5=0
2+ (=2 —4)(-5)
k =
2(1)
2++/24
k=—
kzzizzx/g
k=1x+/6
Case 1
8 =1++/6
x = logg(1 ++/6)
x = 0.6

This is the only solution.

Case 2
8 =1-1/6

No real solution. The argument of a logarithm must be greater than zero.
L
10) Use the decay equation for polonium-218, a«) = Ao(%)“ , A is the amount remaining after ¢ minutes and 4, is

the initial amount.

a) How much will remain after 90 seconds from an initial sample of 50 mg?

A(15) = 50(%>ﬁ

~ 35.75mg
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b) How long will it take for this sample to decay to 10% of its initial amount of 50 mg?

1\31
s=so(1)

t
(0.5)31
logg 5(0.1)

3.1l0g(.5(0.1)
10.3 minutes

g
=
I I

w

1
t
t

11) A 20-mg sample of thorium-233 decays to 17 mg after 5 minutes.
a) What is the half-life of thorium-233?

[[rall

5

1\u
17 = 20{ =
(3)
5
0.85 = 0.5
5
= log(.5(0.85)
5
H —

" logo.5(0.85)
H = 21.3 minutes

b) How long will it take this sample to decay to 1 mg?

t

1\213
1 =20(=
°<2>

t
0.05 = 0.5213
57> = 10gos(0.05)

t
21.3
t = 21.3log( 5(0.05)
t =~ 92.06 minutes
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