
4.4: (Laws of Logarithms) 

Which one of the following statements is TRUE? 
 

A) 
୪୭୥మೌ ଵ଺

୪୭୥మೌ ସ
= 2 for any real number 𝑎 > 0, and 𝑎 ≠

ଵ

ଶ
. 

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 𝑥ଶ = 2log 𝑥 for all real numbers 𝑥. 

Laws of 
Logarithms. 

Which one of the following statements is TRUE? 

 

A) ln 𝑥 > 0, if 𝑥 > 1 

B) 
୪୬ ௫

୪୬ ௬
= ln 

௫

௬
, 𝑥 > 0, 𝑦 > 0 

C) ln 𝑥ଶ = 2ln 𝑥, for any real number 𝑥 
D) 𝑒୪୬ ௫ = 𝑒௫ 
E)  ln (𝑥 + 𝑦) = ln 𝑥 + ln 𝑦, 𝑥 > 0, 𝑦 > 0 

Laws of 
Logarithms. 

Let 𝑎 > 1 and 𝑦 > 0. If log଼ 𝑎 = 𝑥 + 1 and log௔ 𝑦 =
ଵ

ଷ
, then 2௫ = 

A) 𝑦 
B) 𝑦 − 2 
C) 

௬

ଶ
 

D) 2𝑦 
E) 𝑦ଶ 

Laws of 
Logarithms. 

If 8 logଶହ √125
ర

+
୪୬ ଶ

୪୬ ହ
− 5୪୭୥మఱ ଽ = logହ 𝐴, then 𝐴 = 

 

A) 5 

B) 2 

C) 1 

D) 8 

E) 4 

Laws of 
Logarithms. 



(√10)ଶ୪୭୥ ଶ + logଶ
ହ

 ൬
4

25
൰ = 

A) 4 

B) 
ଵ

ସ
 

C) 6 

D) 8 

E) 2 

Laws of 
Logarithms. 

The 𝑥-intercept of the graph of the function 𝑓(𝑥) = 𝑒ଶ୪୬ ଷ + ln 𝑒(୪୬ ௫ି୪୬ ସ) is 
 

A) 4𝑒ିଽ 

B) 9𝑒ିସ 

C) −4𝑒ିଽ 

D) 4𝑒ଽ 

E) −8ln 3 

Laws of 
Logarithms. 

If logଷ (𝑥 + 1) =
ଵ

ଶ
, then logଷ (3𝑥ଶ + 6𝑥 + 3) = 

A) 2 

B) 
ଷ

ଶ
 

C) 4 

D) 
଻

ଶ
 

E) 
ହ

ଶ
 

Laws of 
Logarithms. 

If logଷ (5) = 𝑦, then logହ (9) = 
 

A) 
ଶ

௬
 

B) 
ଷ

௬
 

C) 3𝑦 

D) 2𝑦 

E) 𝑦ଶ 

Laws of 
Logarithms. 

  



If 
ଵ

௫
logଶ (𝑒) = 𝑦, then ln 8 = 

 

A) 
ଷ

௫௬
 

B) 
ଷ௬

௫
 

C) 
ଷ௫

௬
 

D) 
௫

ଷ௬
 

E) 3𝑥𝑦 

Laws of 
Logarithms. 

Let 𝑥 > 1. If log଴.ହ (𝑥 − 1) = 𝑎, then log଼ (2𝑥ଶ − 4𝑥 + 2) 
 

A) 
ଵାଶ௔

ଷ
 

B) 
ଶ௔ିଵ

ଷ
 

C) 1 − 2𝑎 

D) 
ଵିଶ௔

ଷ
 

E) 
ଵିଶ௔

଺
 

Laws of 
Logarithms. 

If 𝑥, 𝑦 and 𝑧 are positive real numbers, then, logହ 𝑥 + 4logଶହ 𝑦 − 3logହ 𝑧 = 
 

A) logହ 
௫మ௬ర

ଷ௭
 

B) logହ 
௫௬ఴ

௭ల
 

C) logହ 
௫మ௬ర

௭య
 

D) logହ 
௫௬ర

௭ల
 

E)  logହ 
௫௬మ

௭య
 

Laws of 
Logarithms. 

  



൫log√ଶ 8൯൫logଷଶ √25
య

൯(logହషమ  4) = 

 

A) −
ସ

ହ
 

B) 
ସ

ହ
 

C) −
ଵ

ଷ
 

D) 
ଵ

ଷ
 

E) -3 

Laws of 
Logarithms. 

൬
1

10
൰

୪୭୥ ଷ

+ logଷ
ଶ

 ൬
8

27
൰ = 

 

A) −
଼

ଷ
 

B) 0 

C) 
ଵ଴

ଷ
 

D) 6 

E) −
ଶ

ଷ
 

Laws of 
Logarithms. 

If 𝐴 = 2୪୭୥ఴ ଵଶହ and 𝐵 = ൫log√ଶ 9൯൫logଷ √8൯, then 𝐵 + 𝐴 = 
 

A) 11 

B) 1 

C) 10 

D) 0 

E) 12 

Laws of 
Logarithms. 

  



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

A) 
୪୬ ௫

୪୬ ௬
= −

୪୭୥ೣ ௫

୪୭୥ೣ 
భ

೤

 

B) ൫log௬ 𝑥൯(log௫ 𝑦) = −1 

C) ൫log௬ 𝑥൯
௡

= 𝑛log௬ 𝑥 

D) log௫ 
ଵ

௬
= log௬  𝑥 

E) log௫  (𝑥 + 𝑦ଶ) = 1 + 2log௫  𝑦 

Laws of 
Logarithms. 

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

A) log௕  √𝑥 =
୪୬ ௫

ଶ୪୬ ௕
 

B) log௕  (𝑥 + 𝑦) = log௕  𝑥 + log௕  𝑦 

C) (log௕  𝑥)(log௕  𝑦) = log௕  (𝑥𝑦) 

D) log௕  ቀ
௫

௬
ቁ =

୪୭୥್ ௫

୪୭୥್ ௬
, 𝑦 ≠ 1 

E) 
୪୭୥್ ௫

୪୭୥್ ௬
= log௕  𝑥 − log௕  𝑦, 𝑦 ≠ 1 

Laws of 
Logarithms. 

If logଷ (5) = 𝑎 and logଷ (2) = 𝑏, then log (30)
√ଶ

= 

 

A) 
ଶାଶ௔ାଶ௕

௕
 

B) 
ଶ௔ାଶ௕ାଶ௕మ

௕
 

C) 
√ଵା௔ା௕

௕
 

D) 
ଶ௔

௕మ
 

E) 2 + 2𝑎 + 2𝑏 

Laws of 
Logarithms. 

  



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

 

 

A) 
௔ାଶ௕

௔
 

B) 
ଶ௔ାଶ௕

௕
 

C) 
௔ାଶ௕

௕
 

D) 
ଶ௔ା௕

௕
 

E) 
௔ା௕

ଶ௕
 

Laws of 
Logarithms. 

If log଺ 3 = 𝑎, then logଶ 108 = 
 

A) 
௔ାଶ

ଵି௔
 

B) 
௔ିଶ

ଵି௔
 

C) 
௔ାଷ

ଵି௔
 

D) 
௔ିଷ

ଵି௔
 

E) 
௔ିଶ

ଵା௔
 

Laws of 
Logarithms. 

If log଺ 2 = 𝑥, then 
ଵ

ଶ
logଶ 144 = 

 

A) 
௫ାଵ

௫
 

B) 𝑥 + 1 

C) 
௫

௫ିଵ
 

D) 
ଵ

௫
 

E) √𝑥 

Laws of 
Logarithms. 



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

log ቀ
ଵ

ଶ
ቁ + log (20 − 2𝑥), then 𝑎 + 𝑏 = 

 

A) 10 

B) 8 

C) -8 

D) -10 

E) 12 

Laws of 
Logarithms. 

If 𝑥 > 0, 𝑥 ≠ 1, 𝑦 > 0, ln 𝑥 = 𝑢 and ln 𝑦 = 𝑣, then the expression 
log௫ ൫√𝑥

య
𝑦ସ൯ simplifies to 

 

A) 
ଵ

ଷ
+ 4

௩

௨
 

B) 3 + 4
௨

௩
 

C) 
ଵ

ଷ
𝑢 + 4𝑣 

D) 3𝑢 + 4𝑣 

E) 
ଵ

ଷ
𝑢 +

ସ

ଷ
𝑣 

Laws of 
Logarithms. 

If log 2 = 𝑡, then log 800 − log ቀ
ଵ

ଶହ
ቁ = 

 

A) 𝑡 + 4 

B) 𝑡 + 2 

C) 5𝑡 + 4 

D) 5𝑡 + 2 

E) 2𝑡 + 3 

Laws of 
Logarithms. 

  



The exact value of the expression ቆlogସଽ √7
య

+ ටlog଴.ହ 
ଵ

ଵ଺
ቇ is equal to 

 

A) 
ଵଷ

଺
 

B) 
ଶହ

଺
 

C) 
଻

ଷ
 

D) 
଻

ଶ
 

E) 
ଶ

ଷ
 

Laws of 
Logarithms. 

If the expression −1 + logଵ଺ 𝑥ଷ𝑦ସ + logభ

ఴ

𝑥ସ𝑦ଷ where 𝑥 > 0, 𝑦 > 0, is written 

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

A)  logଶ ቀ
ଵ

ଶ௫ళ/భమ
ቁ 

B) logଶ ቀ
௬

ଶ௫ఱ/భమ
ቁ 

C) logଶ ቀ
௫ళ/భమ

ଶ௬
ቁ 

D) logଶ ൫−𝑥ହ/ଵଶ൯ 

E) logଶ ൫−𝑥ହ/ଵଶ𝑦൯ 

Laws of 
Logarithms. 

The exact value of the expression ൫logହ √25
ర

+ log଴.଴ଵ 1000൯ is equal to 
 

A) -1 

B) 
ଵଷ

ଶ
 

C) −
ଵଵ

ଶ
 

D) −
ହ

ଶ
 

E) -2 

Laws of 
Logarithms. 

  



If log 2 = 𝑥 then log 1600 + log 
ଵ

ହ
 is equal to 

 

A) 5𝑥 − 1 

B) 3𝑥 + 3 

C) 3𝑥 

D) 5𝑥 + 1 

E) 5𝑥 − 2 

Laws of 
Logarithms. 

The expression 1 + 2ln 𝑥 −
୪୬ (௫ାଵ)

ଶ
+ log√ୣ √5 can be written as 

 

A) ln ቀ
ହୣ୶మ

√௫ାଵ
ቁ 

B) ln ቀ
√ହ௘௫మ

√௫ାଵ
ቁ 

C) ln ൫25𝑥ଶ√𝑥 + 1൯ 

D) ln ቀ
ହ௫

√௫ାଵ
ቁ 

E) ln ቀ
ହୣ୶మ

௫ାଵ
ቁ 

Laws of 
Logarithms. 

If the expression −1 + 6logభ

ఴ

 (𝑤𝑥) − 4log√ଶ ቀ
ଵ

௬
ቁ is written as a single 

logarithm with base 2, then it is equal to 
 

A) logଶ 
ଷ(௪௫)మ

ଶ௬ర
 

B) logଶ 
௬ఴ

ଶ(௪௫)మ
 

C) logଶ 
ଶ௬ర

(௪௫)మ
 

D) logଶ 
௬మ

ଶ(௪௫)మ
 

E) logଵ 
𝟐𝒚𝟐

(𝒘𝒙)𝟐
 

Laws of 
Logarithms. 



If log 2 = 𝑎 and log 3 = 𝑏, then 
୪୭୥మ 

వ

మ

୪୭୥మ ଵ଴
 in terms of 𝑎 and 𝑏 is equal to 

 

A) 2𝑏 − 𝑎 

B) 
௔ା௕

ଶ
 

C) 
ଶ

௔௕
 

D) 
௔௕

ଶ
 

E) 𝑎 − 2𝑏 

Laws of 
Logarithms. 

logଷ
ଶ

 ൬
8

27
൰ + √3

൬
୪୭୥ ସ
୪୭୥ ଷ

൰
= 

 

A) 0 

B) -1 

C) 1 

D) 2 

E) -2 

Laws of 
Logarithms. 

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

A) 
ଶ

௔ା௕
 

B) 
ଵ

௔
+

ଶ

௕
 

C) 
௔௕

ଶ
 

D) 
௔ା௕

ଶ
 

E) 
ଶ

௔௕
 

Laws of 
Logarithms. 

  



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

A) 
௫ା௬

ଶ௬ିଶ௫
 

B) 
௫ା௬

௬ାଶ௫
 

C) 
௫ି௬

ଶ௬ାଶ௫
 

D) 
௫ା௬

௫ି௬
 

E) 
௫ି௬

௫ା௬
 

Laws of 
Logarithms. 

If 𝑥 > 0, 𝑦 > 0 and 𝑤 > 0, then log (𝑦ଷ𝑤ଶ) − 3log (𝑥ඥ𝑦) + 2log 
௫

௪
= 

 

A) log 
௬√௬

௫
 

B) log 
௬√௬

௪
 

C) log 
௬

௫
 

D) log √
௬

௫
 

E) log 
௬

௪
 

Laws of 
Logarithms. 

If 𝑚 > 0, the expression −
ଶ

ଷ
logହ (5𝑚ଶ) +

ଵ

ଶ
logହ (25𝑚ଶ) + logହ ට

௠

ହ

య
 

 

A) 0 

B) 1 

C) 5 

D) 
ହ

௠
 

E) 
௠

ହ
 

Laws of 
Logarithms. 

  



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

(A) 𝑦 − 2𝑥 + 1 

B) 2𝑦 − 𝑥 + 1 

C) 2𝑦 − 𝑥 + 2 

D) 
௬ି௫

௫
 

E) 
௬ା௫

௫
 

Laws of 
Logarithms. 

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

ఱ

 ቀ
ଵ଺௘మ

ଵଶହ
ቁ can be written in terms of 𝑥 and 

𝑦 as: 
 

A) 
ଶ௫ାଶିଷ௬

௫ି௬
 

B) 
ଶ௫ିଶିଷ௬

௫ି௬
 

C) 
ଶ௫ିଶାଷ௬

௫ି௬
 

D) 
ଶ௫ାଶିଷ௬

௫ା௬
 

E) 
ଶ௫ିଶିଷ௬

௫ା௬
 

Laws of 
Logarithms. 

The expression −
ଶ

ଷ
log଻ (5𝑚ଶ) +

ଵ

ଶ
log଻ (25𝑚ଶ) + log଻ √25

ర  where 𝑚 > 0 is 

equal to 
 

(A) log଻ 
ହఱ/ల

௠భ/య
 

B) −log଻ 𝑚ଵ/ଷ 

C) −log଻ 𝑚ଷ 

D) −log଻ 
ହభ/య

௠ఱల
 

E) log଻ 
௠భ/య

ହఱ/ల
 

Laws of 
Logarithms. 

  



If 𝐴 = (√2
య

)୪୭୥మ ଶ଻ and 𝐵 = (logଶ 81) ⋅ ൫log√ଷ 16൯, then 𝐵 − 𝐴 = 

A) 29 

B) -5 

C) -23 

D) -29 

E) 5 

Laws of 
Logarithms. 

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 

Laws of 
Logarithms. 

Which one of the following statements is TRUE? 

 
A) 𝑦 = log(௔ିଵ) 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 =
୪୬ ଻

୪୬ ଶ
 

E)  ln 𝑥ଶ = 2ln 𝑥, for any real number 𝑥 

Laws of 
Logarithms. 

If 𝐴 = (logହ 81)(logଷ 5)൫logଶ √𝑎൯ and 𝐵 = 𝑒ି୪୬ (ଵ/ସ), then 𝐵஺ = 
 

A) 𝑎ସ 

B) 𝑎଼ 

C) 𝑎 

D) −𝑎 

E) 𝑎ିଵ 

Laws of 
Logarithms. 

  



If log 0.4 = 𝑥, then logଶ 20 = 
 

A) 
௫ାଷ

௫ାଵ
 

B) 𝑥 + 1 

C) 
௫ାଵ

ଶ
 

D) 𝑥 − 1 

E) 
௫ାଵ

௫ିଵ
 

Laws of 
Logarithms. 

If 𝑥 > 0 and 
୪୭୥

√ఱ (ସ)

୪୭୥మఱ (௫మ)
= 2log 10, then 𝑥 = 

 

A) 4 

B) 2 

C) 1 

D) 2ln 2 

E) 
ଵ

ଶ
 

Laws of 
Logarithms. 

If 𝐴 =
୪୭୥

√ఱ  ଼

୪୭୥మఱ ଵ଴଴
, then the value of 10஺ is equal to 

 

(a) 64  

(b) -4 

(c) 3 

(d) 32 

(e) 6 

 

Laws of 
Logarithms. 

  



Which one of the following statements is TRUE? 

 

(a) log ൫𝑥 + √𝑥ଶ − 1൯ = −log ൫𝑥 − √𝑥ଶ − 1൯ for any 𝑥 ≥ 1 (correct) 

(b) (log 𝑥)ଷ = 3log 𝑥 for any 𝑥 > 1 

(c) The equation 𝑒௫ = −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 

Laws of 
Logarithms. 

 


