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Exponents & Logarithms Review Solutions (Part 1) 

 

1. 𝒇(𝒙) = 𝟐 ⋅ 𝟑𝒙−𝟏 − 𝟒 

(a) y-intercept 

Set 𝑥 = 0: 

𝑓(0) = 2 ⋅ 3−1 − 4 = 2 ⋅
1

3
− 4 =

2

3
− 4 = −

10

3
 

Answer: (0, −
10

3
) 

(b) End behavior 

• 𝑥 → ∞:  3𝑥−1 → ∞ ⇒ 𝑓(𝑥) → ∞ 

• 𝑥 → −∞:  3𝑥−1 → 0 ⇒ 𝑓(𝑥) → −4 

 

2. 𝒈(𝒙) = −𝟒 ⋅ 𝟐−(𝒙+𝟐) + 𝟔 

(a) y-intercept 

𝑔(0) = −4 ⋅ 2−2 + 6 = −4 ⋅
1

4
+ 6 = −1 + 6 = 5 

(b) End behavior 

• 𝑥 → ∞:  2−(𝑥+2) → 0 ⇒ 𝑔(𝑥) → 6 

• 𝑥 → −∞:  2−(𝑥+2) → ∞ ⇒ 𝑔(𝑥) → −∞ 

(c) Growth or decay 

Base effectively 2−𝑥 ⇒decay 

 
3. Fish model 

𝑃(𝑡) = 1200𝑟𝑡 

Given: 

3000 = 1200𝑟5 ⇒ 𝑟5 = 2.5 ⇒ 𝑟 = 2.51/5 

(b) 

𝑃(10) = 1200(2.52) = 1200(6.25) = 7500 

 
4. Investment 

13200 = 5000𝑟8 ⇒ 𝑟8 = 2.64 ⇒ 𝑟 = 2.641/8 

(b) 

25000 = 5000𝑟𝑡 ⇒ 5 = 𝑟𝑡 ⇒ 𝑡 =
log 5

log 𝑟
 

(c) 

rate = 𝑟 − 1 

 
5. Decibels 

80 − 60 = 20 = 10log⁡ (
𝐼𝐵
𝐼𝐴
) 

2 = log⁡ (
𝐼𝐵
𝐼𝐴
) ⇒

𝐼𝐵
𝐼𝐴
= 100 
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6. 

(a) 

𝑑𝐵 = 72 + 10log⁡(250) ≈ 72 + 23.98 = 95.98 

(b) 

92 − 72 = 20 = 10log⁡ (
𝐼

𝐼𝐴
) ⇒

𝐼

𝐼𝐴
= 100 

 
7. 

log⁡2(5𝑥) + log⁡2(3𝑥
2) − log⁡2(4) = log⁡2 (

15𝑥3

4
) 

 
8. 

3log⁡5(2𝑥
2) = log⁡5(8𝑥

6) 
1

2
log⁡5(25𝑥

3) = log⁡5(5𝑥
3/2) 

Combine: 

log⁡5 (
8𝑥6 ⋅ 5𝑥3/2

5𝑥 ⋅ 16
) = log⁡5 (

8𝑥7.5

16
) = log⁡5 (

𝑥7.5

2
) 

 
9. 

log⁡3(𝑥(𝑥 − 2)) = 2 

⇒ 𝑥(𝑥 − 2) = 9 

𝑥2 − 2𝑥 − 9 = 0 

⇒ 𝑥 = 1 ± √10 

Valid: 𝑥 > 2 

⇒ 𝑥 = 1 + √10 

 
10. 

log⁡2((𝑥 + 3)(𝑥 − 1)) = 3 

⇒ (𝑥 + 3)(𝑥 − 1) = 8 

𝑥2 + 2𝑥 − 3 = 8 

⇒ 𝑥2 + 2𝑥 − 11 = 0 

𝑥 = −1 ± √12 

Valid: 𝑥 = −1 + √12 

 
11. 

log⁡𝑎(𝑏
2𝑐) = 2𝑚 + 𝑛 

 
12. 

log⁡𝑎 (
𝑏√𝑐
3

𝑎2𝑐4
) = 𝑚 +

1

3
𝑛 − 2 − 4𝑛 = 𝑚 −

11

3
𝑛 − 2 

 
13. 

5 ⋅ 2𝑥 = 80 ⇒ 2𝑥 = 16 ⇒ 𝑥 = 4 
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14. 

32𝑥−1 = 5𝑥+2 

Take logs: 

(2𝑥 − 1)log⁡ 3 = (𝑥 + 2)log⁡ 5 

Solve: 

2𝑥log⁡ 3 − 𝑥log⁡ 5 = log⁡ 3 + 2log⁡ 5 

𝑥 =
log⁡ 3 + 2log⁡ 5

2log⁡ 3 − log⁡ 5
 

 
15. 

2700 = 900𝑟4 ⇒ 𝑟4 = 3 ⇒ 𝑟 = 31/4 

𝑃(7) = 900 ⋅ 37/4 

 
16. 

200 = 500𝑟6 ⇒ 𝑟6 = 0.4 ⇒ 𝑟 = 0.41/6 

(b) 

50 = 500𝑟𝑡 ⇒ 0.1 = 𝑟𝑡 ⇒ 𝑡 =
log 0.1

log 𝑟
 

(c) 

decay rate = 1 − 𝑟 

 
17. 

2𝑥+2 = 4 ⋅ 3𝑥 ⇒ 2𝑥 ⋅ 4 = 4 ⋅ 3𝑥 

2𝑥 = 3𝑥 ⇒ 𝑥 = 0 

 
18. 

22𝑥−1 = 3𝑥 ⋅ 2𝑥 ⇒ 2𝑥−1 = 3𝑥 

Logs: 

(𝑥 − 1)log⁡ 2 = 𝑥log⁡ 3 

𝑥 =
log 2

log⁡ 2 − log⁡ 3
 

 
  



4 

Exponents & Logarithms Review (Part 2) 

 
19. 

4 ⋅ 3𝑥 = 162 ⇒ 3𝑥 = 40.5 ⇒ 𝑥 = log⁡3(40.5) 

 
20. 

52𝑥−1 = 7 ⋅ 3𝑥 

(2𝑥 − 1)log⁡ 5 = 𝑥log⁡ 3 + log⁡ 7 

𝑥 =
log⁡ 7 + log⁡ 5

2log⁡ 5 − log⁡ 3
 

 
21. 

ln⁡(4𝑥2) + ln⁡(3𝑥) = ln⁡(12𝑥3) 

 
22. 

= ln⁡ (
2𝑥3(3𝑥)2√𝑥

12𝑥2
) = ln⁡(3𝑥3.5) 

 
23. 

ln⁡(𝑥(𝑥 − 1)) = ln⁡ 6 ⇒ 𝑥2 − 𝑥 − 6 = 0 ⇒ 𝑥 = 3 

 
24. 

(𝑥 + 4)(𝑥 − 2) = 20 ⇒ 𝑥2 + 2𝑥 − 28 = 0 ⇒ 𝑥 = −1 + √29 

 
25. 

𝑁(6) = 500𝑒1.2 

 
26. 

10000 = 800𝑒0.25𝑡 ⇒ 𝑡 =
ln⁡(12.5)

0.25
 

Tripling: 

3 = 𝑒0.25𝑡 ⇒ 𝑡 =
ln 3

0.25
 

 
27. 

70 = 100𝑒−4𝑘 ⇒ 𝑘 = −
ln⁡(0.7)

4
 

 
28. 

120 = 200𝑒−5𝑘 ⇒ 𝑘 = −
ln⁡(0.6)

5
 

(b) 

50 = 200𝑒−𝑘𝑡 ⇒ 𝑡 =
ln⁡(0.25)

−𝑘
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29. 

𝑎 = 5,  𝑟 = 0.5 ⇒ 𝑆 =
5

1 − 0.5
= 10 

 
30. 

𝑎 = 6,  𝑟 =
1

2
⇒ 𝑆 =

6

1 −
1
2

= 12 

 
31. 

𝑆6 = 3
1 − 26

1 − 2
= 3(63) = 189 

 
32. 

𝑆3 = 𝑎(1 + 𝑟 + 𝑟2) = 21 

𝑆4 = 𝑆3 + 𝑎𝑟3 = 45 ⇒ 𝑎𝑟3 = 24 

Solve → 𝑟 = 2,  𝑎 = 3 

𝑆8 = 3
1 − 28

1 − 2
= 3(255) = 765 

 
33. 

Annuity due: 

𝑆 = 1000(1.05)
1.058 − 1

0.05
 

 
34. 

𝑆 = 2000(1.06)
1.0612 − 1

0.06
 

(b) 

Solve: 

40000 = 2000(1.06)
1.06𝑛 − 1

0.06
 

→ solve numerically. 

 


