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Section 4.4 – Laws of Logarithms 

- Laws of Logarithms  قوانين اللوغاريتمات 

log𝑎 𝐴 + log𝑎 𝐵 = log𝑎(𝐴𝐵)    ln 𝐴 + ln𝐵 = ln(𝐴𝐵) 

log𝑎 𝐴 − log𝑎 𝐵 = log𝑎 (
𝐴

𝐵
)    ln 𝐴 − ln𝐵 = ln (

𝐴

𝐵
) 

log𝑎(𝐴
𝐶) = 𝐶 log𝑎 𝐴     ln(𝐴𝐶) = 𝐶 ln𝐴 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 لاحظ

Common MISTAKES 

1. log𝑎(𝐴 + 𝐵) = log𝑎 𝐴 + log𝑎 𝐵 

 

2. 
log𝑎𝐴

log𝑎𝐵
= log𝑎 (

𝐴

𝐵
) 

 

3. (log𝑎 𝐴)
𝐶 = 𝐶 log𝑎 𝐴  

Example 1 

Evaluate each expression. 

(a) log4 2 + log4 32 

(b) log2 80 − log2 5 

(c) log3 100 − log3 18 − log3 50 

Solution 
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Problems 

- Evaluate the expression 

(a) 
−𝟏

𝟑
𝐥𝐨𝐠𝟖 

 

 

 

 

 

 

(b) 𝐥𝐨𝐠𝟓𝟎 + 𝐥𝐨𝐠𝟐𝟎𝟎 

 

 

 

 

 

 

(c) 𝐥𝐨𝐠𝟐 𝟔𝟎 − 𝐥𝐨𝐠𝟐 𝟏𝟓 
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- Use the Laws of Logarithms to expand the expression. 

(a) 𝐥𝐨𝐠𝟓(𝟓𝒙
𝟑𝒚𝟔) 

 

 

 

 

 

 

 

 

 

(b) 𝐥𝐧 (
𝒂𝒃𝟐

√𝒄
𝟑 ) 
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(c) 𝐥𝐨𝐠√
𝒙

𝟏𝟎(𝒙𝟑−𝟕)𝟐
 

 

 

 

 

 

 

 

 

 

 

(d) 𝐥𝐧 (𝒙√
𝒚

𝒛
) 
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- Use the Laws of Logarithms to combine the expression. 

(a) 𝟏 + 𝟑 𝐥𝐨𝐠𝒙 +
𝟏

𝟐
𝐥𝐨𝐠(𝒙 + 𝟏) 

 

 

 

 

 

 

 

 

 

 

(b) 𝟑 𝐥𝐧 𝒔 + 𝐥𝐧(𝒕 + 𝟐) − 𝐥𝐧(𝒕𝟐 + 𝒕 − 𝟐) 
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(c) 𝐥𝐧(𝒂 + 𝒃) + 𝐥𝐧(𝒂 − 𝒃) − 𝟐 𝐥𝐧 𝒄 

 

 

 

 

 

 

 

 

 

 

 

(d) 𝟐 𝐥𝐨𝐠𝟑 𝒙 − 𝟑(𝐥𝐨𝐠𝟑(𝒚 + 𝟏) + 𝐥𝐨𝐠𝟑 𝒛) 


