
4.4: (Laws of Logarithms) 

Which one of the following statements is TRUE? 
 

A) 
log2𝑎⁡ 16

log2𝑎⁡ 4
= 2 for any real number 𝑎 > 0, and 𝑎 ≠

1

2
. 

B) log⁡(𝑥 + 𝑦) = log⁡ 𝑥 + log⁡ 𝑦 for all positive real numbers 𝑥 and 𝑦. 

C) log⁡(5𝑥) − log⁡(2𝑥) = log⁡(3𝑥) for all real numbers 𝑥 > 0. 

D) log⁡(2𝑥) = 2log⁡ 𝑥 for all real numbers 𝑥 > 0. 

E) log⁡ 𝑥2 = 2log⁡ 𝑥 for all real numbers 𝑥. 

Which one of the following statements is TRUE? 

 

A) ln⁡ 𝑥 > 0, if 𝑥 > 1 

B) 
ln⁡ 𝑥

ln⁡ 𝑦
= ln⁡

𝑥

𝑦
, 𝑥 > 0, 𝑦 > 0 

C) ln⁡ 𝑥2 = 2ln⁡ 𝑥, for any real number 𝑥 

D) 𝑒ln⁡ 𝑥 = 𝑒𝑥 
E) ⁡ln⁡(𝑥 + 𝑦) = ln⁡ 𝑥 + ln⁡ 𝑦, 𝑥 > 0, 𝑦 > 0 



Let 𝑎 > 1 and 𝑦 > 0. If log8⁡ 𝑎 = 𝑥 + 1 and log𝑎⁡ 𝑦 =
1

3
, then 2𝑥 = 

A) 𝑦 
B) 𝑦 − 2 

C) 
𝑦

2
 

D) 2𝑦 
E) 𝑦2 

If 8⁡log25⁡ √125
4

+
ln⁡ 2

ln⁡ 5
− 5log25⁡ 9 = log5⁡ 𝐴, then 𝐴 = 

 

A) 5 

B) 2 

C) 1 

D) 8 

E) 4 



(√10)2log⁡ 2 + log2
5
⁡ (
4

25
) = 

A) 4 

B) 
1

4
 

C) 6 

D) 8 

E) 2 

The 𝑥-intercept of the graph of the function 𝑓(𝑥) = 𝑒2ln⁡ 3 + ln⁡ 𝑒(ln⁡ 𝑥−ln⁡ 4) is 
 

A) 4𝑒−9 

B) 9𝑒−4 

C) −4𝑒−9 

D) 4𝑒9 

E) −8ln⁡ 3 



If log3⁡(𝑥 + 1) =
1

2
, then log3⁡(3𝑥

2 + 6𝑥 + 3) = 

A) 2 

B) 
3

2
 

C) 4 

D) 
7

2
 

E) 
5

2
 

If log3⁡(5) = 𝑦, then log5⁡(9) = 
 

A) 
2

𝑦
 

B) 
3

𝑦
 

C) 3𝑦 

D) 2𝑦 

E) 𝑦2 



If 
1

𝑥
log2⁡(𝑒) = 𝑦, then ln⁡ 8 = 

 

A) 
3

𝑥𝑦
 

B) 
3𝑦

𝑥
 

C) 
3𝑥

𝑦
 

D) 
𝑥

3𝑦
 

E) 3𝑥𝑦 

Let 𝑥 > 1. If log0.5⁡(𝑥 − 1) = 𝑎, then log8⁡(2𝑥
2 − 4𝑥 + 2) 

 

A) 
1+2𝑎

3
 

B) 
2𝑎−1

3
 

C) 1 − 2𝑎 

D) 
1−2𝑎

3
 

E) 
1−2𝑎

6
 



If 𝑥, 𝑦 and 𝑧 are positive real numbers, then, log5⁡ 𝑥 + 4log25⁡ 𝑦 − 3log5⁡ 𝑧 = 
 

A) log5⁡
𝑥2𝑦4

3𝑧
 

B) log5⁡
𝑥𝑦8

𝑧6
 

C) log5⁡
𝑥2𝑦4

𝑧3
 

D) log5⁡
𝑥𝑦4

𝑧6
 

E) ⁡log5⁡
𝑥𝑦2

𝑧3
 

(log√2⁡ 8)(log32⁡ √25
3

)(log5−2 ⁡ 4) = 

 

A) −
4

5
 

B) 
4

5
 

C) −
1

3
 

D) 
1

3
 

E) -3 



(
1

10
)
log⁡ 3

+ log3
2
⁡ (
8

27
) = 

 

A) −
8

3
 

B) 0 

C) 
10

3
 

D) 6 

E) −
2

3
 

If 𝐴 = 2log8⁡ 125 and 𝐵 = (log√2⁡ 9)(log3⁡ √8), then 𝐵 + 𝐴 = 

 

A) 11 

B) 1 

C) 10 

D) 0 

E) 12 



Which one of the following statements is always TRUE for the real numbers 
𝑥 > 0, 𝑦 > 0, 𝑥 ≠ 1 and 𝑦 ≠ 1 ? 
 

A) 
ln⁡ 𝑥

ln⁡ 𝑦
= −

log𝑥⁡ 𝑥

log𝑥⁡
1

𝑦

 

B) (log𝑦⁡ 𝑥)(log𝑥⁡ 𝑦) = −1 

C) (log𝑦⁡ 𝑥)
𝑛
= 𝑛log𝑦⁡ 𝑥 

D) log𝑥⁡
1

𝑦
= log𝑦⁡ 𝑥 

E) log𝑥⁡(𝑥 + 𝑦2) = 1 + 2log𝑥⁡ 𝑦 

Which one of the following statements is TRUE for all 𝑥 > 0, 𝑦 > 0, 𝑏 > 0 and 
𝑏 ≠ 1 ? 
 

A) log𝑏⁡ √𝑥 =
ln⁡ 𝑥

2ln⁡ 𝑏
 

B) log𝑏⁡(𝑥 + 𝑦) = log𝑏⁡ 𝑥 + log𝑏⁡ 𝑦 

C) (log𝑏⁡ 𝑥)(log𝑏⁡ 𝑦) = log𝑏⁡(𝑥𝑦) 

D) log𝑏⁡ (
𝑥

𝑦
) =

log𝑏⁡ 𝑥

log𝑏⁡ 𝑦
, 𝑦 ≠ 1 

E) 
log𝑏⁡ 𝑥

log𝑏⁡ 𝑦
= log𝑏⁡ 𝑥 − log𝑏⁡ 𝑦, 𝑦 ≠ 1 



If log3⁡(5) = 𝑎 and log3⁡(2) = 𝑏, then log⁡(30)
√2

= 

 

A) 
2+2𝑎+2𝑏

𝑏
 

B) 
2𝑎+2𝑏+2𝑏2

𝑏
 

C) 
√1+𝑎+𝑏

𝑏
 

D) 
2𝑎

𝑏2
 

E) 2 + 2𝑎 + 2𝑏 

If log⁡ 5 = 𝑎, ⁡log⁡ 3 = 𝑏, then log3⁡(45) = 

 

 

A) 
𝑎+2𝑏

𝑎
 

B) 
2𝑎+2𝑏

𝑏
 

C) 
𝑎+2𝑏

𝑏
 

D) 
2𝑎+𝑏

𝑏
 

E) 
𝑎+𝑏

2𝑏
 



If log6⁡ 3 = 𝑎, then log2⁡ 108 = 
 

A) 
𝑎+2

1−𝑎
 

B) 
𝑎−2

1−𝑎
 

C) 
𝑎+3

1−𝑎
 

D) 
𝑎−3

1−𝑎
 

E) 
𝑎−2

1+𝑎
 

If log6⁡ 2 = 𝑥, then 
1

2
log2⁡ 144 = 

 

A) 
𝑥+1

𝑥
 

B) 𝑥 + 1 

C) 
𝑥

𝑥−1
 

D) 
1

𝑥
 

E) √𝑥 



If (𝑎, 0) is the 𝑥-intercept and (0, 𝑏) is the 𝑦 - intercept of the function 𝑓(𝑥) =

log⁡ (
1

2
) + log⁡(20 − 2𝑥), then 𝑎 + 𝑏 = 

 

A) 10 

B) 8 

C) -8 

D) -10 

E) 12 

If 𝑥 > 0, 𝑥 ≠ 1, 𝑦 > 0, ln⁡ 𝑥 = 𝑢 and ln⁡ 𝑦 = 𝑣, then the expression 

log𝑥⁡(√𝑥
3

𝑦4) simplifies to 

 

A) 
1

3
+ 4

𝑣

𝑢
 

B) 3 + 4
𝑢

𝑣
 

C) 
1

3
𝑢 + 4𝑣 

D) 3𝑢 + 4𝑣 

E) 
1

3
𝑢 +

4

3
𝑣 



If log⁡ 2 = 𝑡, then log⁡ 800 − log⁡ (
1

25
) = 

 

A) 𝑡 + 4 

B) 𝑡 + 2 

C) 5𝑡 + 4 

D) 5𝑡 + 2 

E) 2𝑡 + 3 

The exact value of the expression (log49⁡ √7
3

+√log0.5⁡
1

16
) is equal to 

 

A) 
13

6
 

B) 
25

6
 

C) 
7

3
 

D) 
7

2
 

E) 
2

3
 



If the expression −1 + log16 𝑥
3𝑦4 + log1

8

𝑥4𝑦3 where 𝑥 > 0, 𝑦 > 0, is written 

as a single logarithm with base 2, then it is equal to 
 

A) ⁡log2⁡ (
1

2𝑥7/12
) 

B) log2⁡ (
𝑦

2𝑥5/12
) 

C) log2⁡ (
𝑥7/12

2𝑦
) 

D) log2⁡(−𝑥
5/12) 

E) log2⁡(−𝑥
5/12𝑦) 

The exact value of the expression (log5⁡ √25
4

+ log0.01⁡ 1000) is equal to 

 

A) -1 

B) 
13

2
 

C) −
11

2
 

D) −
5

2
 

E) -2 



If log⁡ 2 = 𝑥 then log⁡ 1600 + log⁡
1

5
 is equal to 

 

A) 5𝑥 − 1 

B) 3𝑥 + 3 

C) 3𝑥 

D) 5𝑥 + 1 

E) 5𝑥 − 2 

The expression 1 + 2ln⁡ 𝑥 −
ln⁡(𝑥+1)

2
+ log√e⁡ √5 can be written as 

 

A) ln⁡ (
5ex2

√𝑥+1
) 

B) ln⁡ (
√5𝑒𝑥2

√𝑥+1
) 

C) ln⁡(25𝑥2√𝑥 + 1) 

D) ln⁡ (
5𝑥

√𝑥+1
) 

E) ln⁡ (
5ex2

𝑥+1
) 



If the expression −1 + 6log1
8

⁡(𝑤𝑥) − 4log√2⁡ (
1

𝑦
) is written as a single 

logarithm with base 2, then it is equal to 
 

A) log2⁡
3(𝑤𝑥)2

2𝑦4
 

B) log2⁡
𝑦8

2(𝑤𝑥)2
 

C) log2⁡
2𝑦4

(𝑤𝑥)2
 

D) log2⁡
𝑦2

2(𝑤𝑥)2
 

E) log2⁡
𝟐𝒚𝟐

(𝒘𝒙)𝟐
 

If log⁡ 2 = 𝑎 and log⁡ 3 = 𝑏, then 
log2⁡

9

2

log2⁡ 10
 in terms of 𝑎 and 𝑏 is equal to 

 

A) 2𝑏 − 𝑎 

B) 
𝑎+𝑏

2
 

C) 
2

𝑎𝑏
 

D) 
𝑎𝑏

2
 

E) 𝑎 − 2𝑏 



log3
2
⁡ (
8

27
) + √3

(
log⁡ 4
log⁡ 3

)
= 

 

A) 0 

B) -1 

C) 1 

D) 2 

E) -2 

If log3⁡ 2 = 𝑎 and log3⁡ 5 = 𝑏, then log⁡ 9 in terms of 𝑎 and 𝑏 is equal to 
 

A) 
2

𝑎+𝑏
 

B) 
1

𝑎
+

2

𝑏
 

C) 
𝑎𝑏

2
 

D) 
𝑎+𝑏

2
 

E) 
2

𝑎𝑏
 



If ln⁡ 2 = 𝑥 and ln⁡ 6 = 𝑦, then log9⁡(12) = 
 

A) 
𝑥+𝑦

2𝑦−2𝑥
 

B) 
𝑥+𝑦

𝑦+2𝑥
 

C) 
𝑥−𝑦

2𝑦+2𝑥
 

D) 
𝑥+𝑦

𝑥−𝑦
 

E) 
𝑥−𝑦

𝑥+𝑦
 

If 𝑥 > 0, 𝑦 > 0 and 𝑤 > 0, then log⁡(𝑦3𝑤2) − 3log⁡(𝑥√𝑦) + 2log⁡
𝑥

𝑤
= 

 

A) log⁡
𝑦√𝑦

𝑥
 

B) log⁡
𝑦√𝑦

𝑤
 

C) log⁡
𝑦

𝑥
 

D) log⁡ √
𝑦

𝑥
 

E) log⁡
𝑦

𝑤
 



If 𝑚 > 0, the expression −
2

3
log5⁡(5𝑚

2) +
1

2
log5⁡(25𝑚

2) + log5⁡ √
𝑚

5

3
 

 

A) 0 

B) 1 

C) 5 

D) 
5

𝑚
 

E) 
𝑚

5
 

If log⁡ 2 = 𝑥 and log⁡ 6 = 𝑦, then log⁡ 15 = 
 

(A) 𝑦 − 2𝑥 + 1 

B) 2𝑦 − 𝑥 + 1 

C) 2𝑦 − 𝑥 + 2 

D) 
𝑦−𝑥

𝑥
 

E) 
𝑦+𝑥

𝑥
 



If ln⁡(4) = 𝑥 and ln⁡(5) = 𝑦, then log4
5

⁡ (
16𝑒2

125
) can be written in terms of 𝑥 and 

𝑦 as: 
 

A) 
2𝑥+2−3𝑦

𝑥−𝑦
 

B) 
2𝑥−2−3𝑦

𝑥−𝑦
 

C) 
2𝑥−2+3𝑦

𝑥−𝑦
 

D) 
2𝑥+2−3𝑦

𝑥+𝑦
 

E) 
2𝑥−2−3𝑦

𝑥+𝑦
 

The expression −
2

3
log7⁡(5𝑚

2) +
1

2
log7⁡(25𝑚

2) + log7⁡ √25
4

 where 𝑚 > 0⁡is 

equal to 
 

(A) log7⁡
55/6

𝑚1/3
 

B) −log7⁡𝑚
1/3 

C) −log7⁡𝑚
3 

D) −log7⁡
51/3

𝑚56
 

E) log7⁡
𝑚1/3

55/6
 



If 𝐴 = (√2
3

)log2⁡ 27 and 𝐵 = (log2⁡ 81) ⋅ (log√3⁡ 16), then 𝐵 − 𝐴 = 

A) 29 

B) -5 

C) -23 

D) -29 

E) 5 

If log⁡ 3 = 𝑡 and log⁡ 2 = 𝑥, then 2 + log⁡(0.09) + log⁡ 5 = 

A) 2𝑡 − 𝑥 + 1 

B) 3𝑡 + 𝑥 

C) 3𝑡 − 𝑥 

D) 2𝑡 + 1 

E) 2𝑡 + 𝑥 + 1 



Which one of the following statements is TRUE? 

 
A) 𝑦 = log(𝑎−1)⁡ 𝑥 is defined if 𝑎 > 1, 𝑎 ≠ 2, and 𝑥 > 0 

B) log⁡(𝑎𝑏𝑐) = (log⁡ 𝑎)(log⁡ 𝑏)(log⁡ 𝑐) 
C) log⁡(𝑎 + 𝑏 + 𝑐) = log⁡(𝑎) + log⁡(𝑏) + log⁡(𝑐) 

D) ln⁡ 7 − ln⁡ 2 =
ln⁡ 7

ln⁡ 2
 

E) ⁡ln⁡ 𝑥2 = 2ln⁡ 𝑥, for any real number 𝑥 

If 𝐴 = (log5⁡ 81)(log3⁡ 5)(log2⁡ √𝑎) and 𝐵 = 𝑒−ln⁡(1/4), then 𝐵𝐴 = 

 

A) 𝑎4 

B) 𝑎8 

C) 𝑎 

D) −𝑎 

E) 𝑎−1 



If log⁡ 0.4 = 𝑥, then log2⁡ 20 = 
 

A) 
𝑥+3

𝑥+1
 

B) 𝑥 + 1 

C) 
𝑥+1

2
 

D) 𝑥 − 1 

E) 
𝑥+1

𝑥−1
 

If 𝑥 > 0 and 
log

√5
⁡(4)

log25⁡(𝑥
2)
= 2log⁡ 10, then 𝑥 = 

 

A) 4 

B) 2 

C) 1 

D) 2ln⁡ 2 

E) 
1

2
 



If 𝐴 =
log

√5
⁡ 8

log25⁡ 100
, then the value of 10𝐴 is equal to 

 

(a) 64  

(b) -4 

(c) 3 

(d) 32 

(e) 6 

 

Which one of the following statements is TRUE? 

 

(a) log⁡(𝑥 + √𝑥2 − 1) = −log⁡(𝑥 − √𝑥2 − 1) for any 𝑥 ≥ 1 (correct) 

(b) (log⁡ 𝑥)3 = 3log⁡ 𝑥 for any 𝑥 > 1 

(c) The equation 𝑒𝑥 = −1 has a real solution 

(d) 𝑓(𝑥) = ln⁡ 𝑥 − ln⁡(𝑥 − 2) is defined on (−∞, 0) ∪ (2,∞) 

(e) ln⁡(𝑥 − 1) < 0 when 𝑥 < 1 



If (
1

9
)
log3⁡(2)

+ log1
4

⁡ (
9

16
) =

𝑄

𝑅
− log𝑅⁡(𝑄), then 𝑅 − 𝑄 = 

 

A) -5 

B) -3 

C) 3 

D) 8 

E) 1 

 

 

If log𝑏⁡ 2 = −log𝑏⁡ 𝑎 and log4⁡ 𝑦 = log𝑎⁡ 2, then 𝑦 = 

 

A) 
1

4
 

B) 4 

C) 
1

8
 

D) 
√2

2
 

E) 8 

 

  



If 𝑥 > 0 and 𝑥 ≠ 1, then log𝑥⁡ 4 − log1
𝑥

⁡ √𝑥3 − log𝑥⁡ (
1

𝑥
) + log√𝑥⁡(2) = 

 

A) 
5

2
+ 4log𝑥⁡ 2 

B) 
5

2
+ 2log𝑥⁡ 2 

C) 
7

2
+ 4log𝑥⁡ 2 

D) 
7

2
+ 2log𝑥⁡ 2 

E) ⁡
3

2
+ 2log𝑥⁡ 2 

 


