
Math Olympiad and Problem Solving Programs
E120 - Honors Algebra Problem Solving
Problem Set 2.2 - Exponent Equations

Name: Date:

1. (a) x = 7

(b) x = −1

(c) x = −3

(d) x = −3

2. (a) n = −4

(b) 27n = 9n−1 → (33)n = (32)n−1 → 33n = 32(n−1) ⇒ 3n = 2(n− 1)→ n = −2

(c) 4n−2 = 167−n → 4n−2 = (42)7−n ⇒ n− 2 = 2(7− n)→ n = 16/3

(d) 493n× 72n−5 = 343→ (72)3n× 72n−5 = 73 → 76n+2n−5 = 73 ⇒ 6n+2n− 5 = 3→ n = 1

3. (5n × 272)m = 512 × 92 → 5mn × 33×2×m = 512 × (32)2 → 5mn × 36m = 512 × 34 ⇒ mn = 12
and 6m = 4. First solve for m: m = 2

3 . Now solve mn = 12 for n: 2
3n = 12 → n = 18.

m = 2
3 , n = 18

4. (a) x = 13

(b) x = 3/4

(c)
3
x2

= 16
1
3
→ 3

x2
=

49
3

. Now cross multiply and solve for x2: 9 = 49x2 → 9
49

= x2. Now

square root both sides:
√

x2 =
√

9
49

=

√
32

72
→ x =

3
7

(d) x = −1/8

5. (a) (0.1)x = 100→ (10−1)x = 102 → 10−x = 102 ⇒ x = −2

(b) x = −2

(c) x = 3

(d) x = 1/2

6. (a) ax × a3x−1 = a→ ax+3x−1 = a1 ⇒ x + 3x− 1 = 1→ x = 1/2

(b) bx−3 ÷ b3−x = b→ bx−3−(3−x) = b1 ⇒ x− 3− 3 + x = 1→ x = 7/2

(c) (
a

b
)2x× (

b

a
)1−x = (

a

b
)3 → (

a

b
)2x× (

a

b
)−(1−x) = (

a

b
)3 → (

a

b
)2x−(1−x) = (

a

b
)3 ⇒ 2x−1+x =

3→ x = 4/3
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