
 Logarithms and Exponentials Pre – Calculus Review 

Assignment Handout Quiz Next Day! 

 

Name: ________________________         Date: __________________ 

 

Learning Goal 0.2 Expectations for algebra from previous years. 

 

More Questions - Solutions 

 

Power Law 
 

log𝑏 𝑥𝑦 = 𝑦 log𝑏 𝑥 

Product Law 
 

log𝑏(𝑥𝑦) =  log𝑏 𝑥
+ log𝑏 𝑦 

Quotient Law 
 

log𝑏 (
𝑥

𝑦
) = log𝑏 𝑥

− log𝑏 𝑦 
 

Change of Base 
 

log𝑏 𝑥 =  
log𝑎 𝑥

log𝑎 𝑏
 

 

1. Write each expression in terms of individual logarithms. 

a.  log4

𝑥

𝑦𝑧
  b.  log3 (

9

√𝑥23 )  

= log4 𝑥 − log4 𝑦𝑧 

= log4 𝑥 − (log4 𝑦 + log4 𝑧) 

= log4 𝑥 − log4 𝑦 − log4 𝑧 

= log3 9 − log3 √𝑥23
 

= 2 − log3 𝑥
2

3⁄  

= 2 −
2

3
log3 𝑥 

=
6 − 2 log3 𝑥

3
 

=
2(3 − log3 𝑥)

3
 

 

2. Evaluate using logarithm laws. 

a.  
log4 48 + log4 (

2

3
) + log4 8 

 b.  log6 √12 + log6 √3  

= log4 (48 ×
2

3
) + log4 8 

= log4(32) + log4 8 

= log4(32 × 8) 

= log4(256) 

= log4(44) 

= 4 

= log6 √12 × √3 

= log6 √36 

= log6 6 

= 1 
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c.  log36 2 − log36 12  d.  2 log3 6 −
1

2
log3 64 + log3 2  

= log36 (
2

12
) 

= log36 (
1

6
) 

= −
1

2
 

= log3 62 − log3 √64 + log3 2 

= log3 36 − log3 8 + log3 2 

= log3 (
36

8
) + log3 2 

= log3 (
9

2
) + log3 2 

= log3 (
9

2
× 2) 

= log3(9) 

= 2 

 

3. Write as a single logarithm. 

a.  
𝑛 log𝑎 𝑥

log𝑎 𝑦
  b.  

log6 64

log6 4
  

=
log𝑎 𝑥𝑛

log𝑎 𝑦
 

= log𝑦 𝑥𝑛 

= log4 64 

= 3 

c.  𝑛 log𝑏 𝑥 + log𝑏 𝑥4−𝑛 − log𝑏 𝑥2𝑛+3  d.  log2(𝑥2 − 9) − log2(𝑥2 − 𝑥 − 6)  

 

= log𝑏 𝑥𝑛 + log𝑏 𝑥4−𝑛 − log𝑏 𝑥2𝑛+3 

= log𝑏(𝑥𝑛 × 𝑥4−𝑛) − log𝑏 𝑥2𝑛+3 

= log𝑏(𝑥𝑛+(4−𝑛)) − log𝑏 𝑥2𝑛+3 

= log𝑏 𝑥4 − log𝑏 𝑥2𝑛+3 

= log𝑏 (
𝑥4

𝑥2𝑛+3
) 

= log𝑏(𝑥4−(2𝑛+3)) 

= log𝑏 𝑥1−2𝑛 

= (1 − 2𝑛) log𝑏 𝑥 

= log2 (
𝑥2 − 9

𝑥2 − 𝑥 − 6
) 

= log2 (
(𝑥 + 3)(𝑥 − 3)

(𝑥 − 3)(𝑥 + 2)
) 

= log2 (
𝑥 + 3

𝑥 + 2
) 

 
𝑥 ≠ −2, 3 
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4. Solve for the exact value of 𝑥.  State any restrictions on the variable and verify your answers. 

a.  2𝑧 = 2500  b.  5𝑥−3 = 1700  

log(2𝑥) = log(2500) 

𝑥 log(2) = log(2500) 

𝑥 =
log(2500)

log(2)
 

𝑥 ∈ ℝ 

log(5𝑥−3) = log(1700) 

(𝑥 − 3) log(5) = log(1700) 

𝑥 − 3 =
log(1700)

log(5)
 

𝑥 =
log(1700)

log(5)
+ 3 

𝑥 ∈ ℝ 

c.  8(32𝑥) = 568  d.  63𝑥+1 = 8𝑥+3  

32𝑥 = 71 

log(32𝑥) = log(71) 

2𝑥 log(3) = log(71) 

2𝑥 =
log(71)

log(3)
 

𝑥 =
log(71)

2 log(3)
 

𝑥 ∈ ℝ 

 

log(63𝑥+1) = log(8𝑥+3) 

(3𝑥 + 1) log(6) = (𝑥 + 3) log(8) 

3𝑥 log 6 + log 6 = 𝑥 log 8 + 3 log 8 

3𝑥 log 6 + log 6 = 𝑥 log 8 + log 512 

3𝑥 log 6 − 𝑥 log 8 = log 512 − log 6 

𝑥(3 log 6 − log 8) = log (
512

6
) 

𝑥(log 216 − log 8) = log (
256

3
) 

𝑥 log (
216

8
) = log (

256

3
) 

𝑥 log(27) = log (
256

3
) 

𝑥 =
log (

256

3
)

log(27)
⁄ , 𝑥 ∈ ℝ 

e.  4(7𝑥+2) = 92𝑥−3  

log(4(7𝑥+2)) = log(92𝑥−3) 

log(4) + log(7𝑥+2) = log(92𝑥−3) 

log(4) + (𝑥 + 2) log(7) = (2𝑥 − 3) log(9) 

log(4) + 𝑥 log(7) + 2 log(7) = 2𝑥 log(9) − 3 log(9) 

log(4) + 𝑥 log(7) + log(49) = 𝑥 log(81) − log(729) 

𝑥 log(7) − 𝑥 log(81) = − log(729) − log(4) − log(49) 

𝑥(log 7 − log 81) = log (
1

729
) + log (

1

4
) + log (

1

49
) 

𝑥 log (
7

81
) = log (

1

729
×

1

4
×

1

49
) 

𝑥 log (
7

81
) = log (

1

142 884
) 

𝑥 =
log (

1

142 884
)

log (
7

81
)

⁄ , 𝑥 ∈ ℝ 

 

 



 Logarithms and Exponentials Pre – Calculus Review 

Assignment Handout Quiz Next Day! 

 

f.  log7 𝑥 + log7 4 = log7 12  NPVs:  𝑥 > 0 

log7 𝑥 = log7 12 − log7 4 

log7 𝑥 = log7 (
12

4
) 

log7 𝑥 = log7(3) 

7log7 𝑥 = 7log7(3) 

𝑥 = 3 

3 > 0 

log7(3) + log7 4 = log7 12 

log7(3 × 4) = log7 12 

log7(12) = log7 12 

g.  log2(𝑥 − 6) = 3 − log2(𝑥 − 4)  NPVs: 
𝑥 − 6 > 0 

𝑥 > 6 

𝑥 − 4 > 0 

𝑥 > 4 

log2(𝑥 − 6) + log2(𝑥 − 4) = 3 

log2((𝑥 − 6)(𝑥 − 4)) = 3 

log2(𝑥2 − 10𝑥 + 24) = 3 

2log2(𝑥2−10𝑥+24) = 23 

𝑥2 − 10𝑥 + 24 = 8 

𝑥2 − 10𝑥 + 16 = 0 

(𝑥 − 2)(𝑥 − 8) = 0 

𝑥 = 2, 8 

2 < 6 

Extraneous Root 
8 > 6 

log2((8) − 6) = 3 − log2((8) − 4) 

log2(2) = 3 − log2(4) 

1 = 3 − 2 

1 = 1 

h.  log3(𝑥2 − 8𝑥)5 = 10  

NPVs: 𝑥2 − 8𝑥 > 0 

𝑥(𝑥 − 8) > 0 

𝑥 > 0 𝑥 > 8 

5 log3(𝑥2 − 8𝑥) = 10 

log3(𝑥2 − 8𝑥) = 2 

3log3(𝑥2−8𝑥) = 32 

𝑥2 − 8𝑥 = 9 

𝑥2 − 8𝑥 − 9 = 0 

(𝑥 − 9)(𝑥 + 1) = 0 

𝑥 = −1, 9 

−1 < 8 

Extraneous Root 
9 > 8 

log3((9)2 − 8(9))
5

= 10 

log3(81 − 72)5 = 10 

log3(9)5 = 10 

log3(3)10 = 10 

10 = 10 

i.  log2(𝑥 + 3)2 = 4  NPVs: 
𝑥 + 3 > 0 

𝑥 > −3 

2 log2(𝑥 + 3) = 4 

log2(𝑥 + 3) = 2 

2log2(𝑥+3) = 22 

𝑥 + 3 = 4 

𝑥 = 1 

1 > −3 

log2((1) + 3)
2

= 4 

log2(4)2 = 4 

log2(2)4 = 4 

4 = 4 

 


