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Exercise 2.4 
1. Without using a calculator, evaluate the 
following: 
(i) 𝐥𝐨𝐠𝟐 𝟏𝟖 − 𝐥𝐨𝐠𝟐 𝟗 

    log2 18 − log2 9 

= log2

18

9
 

= log2 2 
= 1                  ∵ log𝑎 𝑎 = 1 

(ii) 𝐥𝐨𝐠𝟐 𝟔𝟒 − 𝐥𝐨𝐠𝟐 𝟐 
    log2 64 − log2 2 

= log2 64 × 2 

= log2 128 

= log2 27 

= 7 log2 2 

= 7(1)              ∵ log𝑎 𝑎 = 1 
= 7 

(iii) 
𝟏

𝟑
𝐥𝐨𝐠𝟑 𝟖 − 𝐥𝐨𝐠𝟑 𝟏𝟖 

    
1

3
log3 8 − log3 18 

=
1

3
log3 23 − log3 2 ⋅ 32  

=
3

3
log3 2 − [log3 2 + log3 32] 

= log3 2 − log3 2 − 2 log3 3 

= −2 log3 3 

= −2(1)              ∵ log𝑎 𝑎 = 1 

= −2 

(iv) 𝟐 𝐥𝐨𝐠 𝟐 + 𝐥𝐨𝐠 𝟐𝟓 
     2 log 2 + log 25 

= 2 log 2 + log 52 

= 2 log 2 + 2 log 5 

= 2[log 2 + log 5] 

= 2 log 2 × 5 

= 2 log 10 

= 2 log10 10 

= 2(1) 
= 2 

(v) 
𝟏

𝟑
𝐥𝐨𝐠𝟑 𝟔𝟒 + 𝟐 𝐥𝐨𝐠𝟓 𝟐𝟓 

    
1

3
log4 64 + 2 log5 25 

=
1

3
log4 43 + 2 log5 52 

=
3

3
log4 4 + 2 × 2 log5 5 

= log4 4 + 4 log5 5 

= 1 + 4(1) 

= 1 + 4 

= 5 

(vi) 𝐥𝐨𝐠𝟑 𝟏𝟐 + 𝐥𝐨𝐠𝟑 𝟎. 𝟐𝟓 
     log3 12 + log3 0.25 

= log3(12 × 0.25) 

= log3 (12 ×
25

100
) 

= log3 3 
= 1 

2. Write the following as a single logarithm: 

(i) 
𝟏

𝟐
𝐥𝐨𝐠 𝟐𝟓 − 𝟐 𝐥𝐨𝐠 𝟑 

    
1

2
log 25 − 2 log 3 

= log(52)
1

2 − log 32 

= log 5 − log 9 

= log
5

9
 

(ii) 𝐥𝐨𝐠 𝟗 − 𝐥𝐨𝐠
𝟏

𝟑
 

log 9 − log
1

3
 

= log
9

1
3⁄

 

= log
9 × 3

1
 

= log 27 

(iii) 𝐥𝐨𝐠𝟓 𝒃𝟐 ∙ 𝐥𝐨𝐠𝒂 𝟓𝟑 
     log5 𝑏2 ∙ log𝑎 53 

= 2 log5 𝑏 ∙ 3 log𝑎 5 

= 6 log5 𝑏 ∙ log𝑎 5  

= 6
log 𝑏

log 5
∙

log 5

log 𝑎
              ∵ log𝑏 𝑥 =

log𝑎 𝑥

log𝑎 𝑏
 

= 6
log 𝑏

log 𝑎
 

= 6 log𝑎 𝑏                          ∵
log𝑎 𝑥

log𝑎 𝑏
= log𝑏 𝑥 

(iv) 𝟐 𝐥𝐨𝐠𝟑 𝒙 + 𝐥𝐨𝐠𝟑 𝒚 
     2 log3 𝑥 + log3 𝑦 

= log3 𝑥2 + log3 𝑦  

= log3 𝑥2𝑦 

(v) 𝟒 𝐥𝐨𝐠𝟓 𝒙 − 𝐥𝐨𝐠𝟓 𝒚 + 𝐥𝐨𝐠𝟓 𝒛 
    4 log5 𝑥 − log5 𝑦 + log5 𝑧 

= log5 𝑥4 − log5 𝑦 + log5 𝑧 

= log5

𝑥4𝑧

𝑦
 

(vi) 𝟐 𝐥𝐧 𝒂 + 𝟑 𝐥𝐧 𝒃 − 𝟒 𝐥𝐧 𝒄 
   2 ln 𝑎 + 3 ln 𝑏 − 4 ln 𝑐 
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= ln 𝑎2 + ln 𝑏3 − ln 𝑐4 

= ln
𝑎2𝑏3

𝑐4
 

3. Expand the following using laws of logarithms: 

(i) 𝐥𝐨𝐠 (
𝟏𝟏

𝟓
) 

     log (
11

5
) 

= log 11 − log 5 

(ii) 𝐥𝐨𝐠𝟓 √𝟖𝒂𝟔 

     ln
𝑎2𝑏

𝑐
 

= ln 𝑎2 + ln 𝑏 − ln 𝑐 
= 2 ln 𝑎 + ln 𝑏 − ln 𝑐 

(iii) 𝐥𝐧
𝒂𝟐𝒃

𝒄
 

     ln
𝑎2𝑏

𝑐
 

= ln 𝑎2 + ln 𝑏 − ln 𝑐 
= 2 ln 𝑎 + ln 𝑏 − ln 𝑐 

(iv) 𝐥𝐨𝐠 (
𝒙𝒚

𝒛
)

𝟏

𝟗
 

     log (
𝑥𝑦

𝑧
)

1

9
 

=
1

9
[log (

𝑥𝑦

𝑧
)] 

=
1

9
[log 𝑥 + log 𝑦 − log 𝑧] 

(v) 𝐥𝐧 √𝟏𝟔𝒙𝟑𝟑
 

     ln √16𝑥33
 

= ln(16𝑥3)
1

3 

=
1

3
[ln 24𝑥3] 

=
1

3
[ln 24 + ln 𝑥3]  

=
1

3
[4 ln 2 + 3 ln 𝑥] 

=
4

3
ln 2 +

3

3
ln 𝑥 

=
4

3
ln 2 + ln 𝑥  

(vi) 𝐥𝐨𝐠𝟐 (
𝟏−𝒂

𝒃
)

𝟓

 

     log2 (
1 − 𝑎

𝑏
)

5

 

= 5 log2 (
1 − 𝑎

𝑏
) 

= 5[log2(1 − 𝑎) − log2 𝑏] 

4. Find the value of 𝒙 in the following equations:  
(i) 𝐥𝐨𝐠 𝟐 + 𝐥𝐨𝐠 𝒙 = 𝟏 

log 2 + log 𝑥 = 1 

log 2𝑥 = 1 

log10 2𝑥 = 1 

101 = 2𝑥 
10

2
= 𝑥 

5 = 𝑥 
𝒙 = 𝟓 

(ii) 𝐥𝐨𝐠𝟐 𝒙 + 𝐥𝐨𝐠𝟐 𝟖 = 𝟓 
log2 𝑥 + log2 8 = 5 

log2 8𝑥 = 5 

25 = 8𝑥 

32 = 8𝑥 
32

8
= 𝑥 

4 = 𝑥 

𝒙 = 𝟒 

(iii) (𝟖𝟏)𝒙 = (𝟐𝟒𝟑)𝒙+𝟐 
(81)𝑥 = (243)𝑥+2 
(34)𝑥 = (35)𝑥+2 

34𝑥 = 35𝑥+10 

⟹ 4𝑥 = 5𝑥 + 10 

4𝑥 − 5𝑥 = 10 

−𝑥 = 10 

𝒙 = −𝟏𝟎 

(iv) (
𝟏

𝟐𝟕
)

𝒙−𝟔

= 𝟐𝟕 

(
1

27
)

𝑥−6

= 27 

(27−1)𝑥−6 = 27 

27−𝑥+6 = 271 

⟹ −𝑥 + 6 = 1 

−𝑥 = 1 − 6 

−𝑥 = −5 

𝒙 = 𝟓 

(v) 𝐥𝐨𝐠(𝟓𝒙 − 𝟏𝟎) = 𝟐 
log(5𝑥 − 10) = 2 

log10(5𝑥 − 10) = 2 

102 = 5𝑥 − 10 

100 = 5𝑥 − 10 

100 + 10 = 5𝑥 

110 = 5𝑥 
110

5
= 𝑥 

22 = 𝑥 
𝒙 = 𝟐𝟐 
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(vi) 𝐥𝐨𝐠𝟐(𝒙 + 𝟏) − 𝐥𝐨𝐠𝟐(𝒙 − 𝟒) = 𝟐 
log2(𝑥 + 1) − log2(𝑥 − 4) = 2 

log2 (
𝑥 + 1

𝑥 − 4
) = 2 

22 =
𝑥 + 1

𝑥 − 4
 

4 =
𝑥 + 1

𝑥 − 4
 

4(𝑥 − 4) = 𝑥 + 1 

4𝑥 − 16 = 𝑥 + 1 

4𝑥 − 𝑥 = 1 + 16 

3𝑥 = 17 

𝑥 =
17

3
 

𝒙 = 𝟓
𝟐

𝟑
 

5. Find the values of the following with the help of logarithm table:  

(i) 
𝟑.𝟔𝟖×𝟒.𝟐𝟏

𝟓.𝟐𝟑𝟒
 

Let  

𝑥 =
3.68 × 4.21

5.234
 

log 𝑥 = log (
3.68 × 4.21

5.234
) 

log 𝑥 = log 3.68 + log 4.21 − log 5.234 

log 𝑥 = 0.5658 +  0.6243 −  0.7188 

log 𝑥 = 0.4713 

𝐴𝑛𝑡𝑖log(log 𝑥) = 𝐴𝑛𝑡𝑖 log(0.4713) 

𝒙 = 𝟐. 𝟗𝟔𝟎 

(ii) 𝟒. 𝟔𝟕 ×  𝟐. 𝟏𝟏 ×  𝟐. 𝟑𝟗𝟕 
Let  

𝑥 = 4. 67 ×  2. 11 ×  2. 397 

log 𝑥 = log(4. 67 ×  2. 11 ×  2. 397) 

log 𝑥 = log 4. 67 + log 2. 11 + log  2. 397 

log 𝑥 = 0.6693 +  0.3243 +  0.3797 

log 𝑥 = 1.3733 

𝐴𝑛𝑡𝑖log(log 𝑥) = 𝐴𝑛𝑡𝑖 log(1.3733) 

𝒙 = 𝟐𝟑. 𝟔𝟐 

(iii) 
(𝟐𝟎.𝟒𝟔)𝟐×(𝟐.𝟒𝟏𝟐𝟐)

𝟕𝟓𝟒.𝟑
 

Let  

𝑥 =
(20.46)2 × (2.4122)

754.3
 

log 𝑥 = log [
(20.46)2 × (2.4122)

754.3
] 

log 𝑥 = log(20.46)2 + log 2.4122 − log 754.3 

log 𝑥 = 2 log 20.46 + log 2.4122 − log 754.3 

log 𝑥 = 2(1.3109) +  0.3824 −  2.8775 

log 𝑥 = 2.6218 +  0.3824 −  2.8775 

log 𝑥 = 0.1267 

𝐴𝑛𝑡𝑖log(log 𝑥) = 𝐴𝑛𝑡𝑖 log(0.1267) 

𝒙 = 𝟏. 𝟑𝟑𝟖 

(iv) 
√𝟗.𝟑𝟔𝟒

𝟑
×𝟐𝟏.𝟔𝟒

𝟑.𝟐𝟏
 

Let  

𝑥 =
√9.364
3

× 21.64

3.21
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log 𝑥 = log [
√9.364
3

× 21.64

3.21
] 

log 𝑥 = log √9.364
3

+ log 21.64 − log 3.21 

log 𝑥 = log(9.364)
1

3⁄ + log 21.64 − log 3.21 

log 𝑥 =
1

3
log 9.364 + log 21.64 − log 3.21 

log 𝑥 =
1

3
(0.9715) +  1.335 −  0.5065 

log 𝑥 = 0.3238 +  1.335 −  0.5065 

log 𝑥 = 1.1523 

𝐴𝑛𝑡𝑖log(log 𝑥) = 𝐴𝑛𝑡𝑖 log(1.1523) 
𝒙 = 𝟏𝟒. 𝟐𝟎 

6. The formula to measure the magnitude of earthquakes is given by 𝑴 = 𝐥𝐨𝐠𝟏𝟎 (
𝑨

𝑨°
). If amplitude (𝑨) is 

𝟏𝟎, 𝟎𝟎𝟎 and reference amplitude (𝑨°) is 𝟏𝟎, what is the magnitude of the earthquake? 
Since  

𝑀 = log10 (
𝐴

𝐴°
) 

Put 𝐴 = 10000 and  𝐴° = 10 

𝑀 = log10 (
10000

10
) 

𝑀 = log10(1000) 

𝑀 = log10 103 

𝑀 = 3 log10 10 

𝑀 = 3(1) 
𝑴 = 𝟑 

7. Abdullah invested Rs. 100,000 in a saving scheme and gains interest at the rate of 5% per annum so that 
the total value of this investment after 𝒕 years is Rs 𝒚. This is modelled by an equation  
𝒚 = 𝟏, 𝟎𝟎, 𝟎𝟎𝟎(𝟏. 𝟎𝟓)𝒕, 𝒕 ≥ 𝟎. Find after how many years the investment will be doubled? 

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑎𝑚𝑜𝑢𝑛𝑡 =  100000 𝑅𝑠. 

𝐷𝑜𝑢𝑏𝑙𝑒 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 =  𝑦 =  200000 𝑅𝑠 

𝑇𝑖𝑚𝑒 = 𝑡 =  ?  
Since  

𝑦 = 100000(1.05)𝑡 

200000 = 100000(1.05)𝑡 
200000

100000
= (1.05)𝑡 

2 = (1.05)𝑡 

log 2 = log(1.05)𝑡 

log 2 = 𝑡 log 1.05 
log 2

log 1.05
= 𝑡 

0.3010

0.0212
= 𝑡 

14.2 = 𝑡 

𝒕 = 𝟏𝟒. 𝟐 𝒚𝒆𝒂𝒓𝒔 
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8. Huria is hiking up a mountain where the temperature (𝑻) decreases by 𝟑% (or a factor of 𝟎. 𝟗𝟕) for 
every 𝟏𝟎𝟎 meters gained in altitude. The initial temperature (𝑻𝒊) at sea level is 𝟐𝟎℃. Using the formula 

𝑻 = 𝑻𝒊 × 𝟎. 𝟗𝟕
𝒉

𝟏𝟎𝟎⁄ , calculate the temperature at an altitude (𝒉) of 𝟓𝟎𝟎 meters. 
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 = 𝑇𝑖 = 20℃ 

𝐴𝑙𝑡𝑖𝑡𝑢𝑑𝑒 =  ℎ =  500 𝑚 

𝐹𝑖𝑛𝑎𝑙 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 =  𝑇 =     ? 

Since  

𝑇 = 𝑇𝑖 × 0.97
ℎ

100⁄  

Put 𝑇𝑖 = 20 and  ℎ =  500  

𝑇 = 20 × 0.97
500

100⁄  

𝑇 = 20 × 0.975 

log 𝑇 = log[20 × 0.975] 

log 𝑇 = log 20 + log 0.975 

log 𝑇 = log 20 + 5 log 0.97 

log 𝑇 = 1.3010 +  5(−0.0132) 

log 𝑇 = 1.3010 −  0.066 

log 𝑇 = 1.235 

𝐴𝑛𝑡𝑖 log(log 𝑇) = 𝐴𝑛𝑡𝑖 log 1.235 
𝑻 = 𝟏𝟕. 𝟏𝟖℃ 
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