
Answer on Question #37548 – Math - Differential Calculus 

Let 𝑝, 𝑡, and 𝑟 represent the principal, time, and rate of interest respectively. It is given that the 
principal increases continuously at the rate of 𝑟 % per year. So we have 

𝑑𝑝

𝑑𝑡
= 𝑝 (

𝑟

100
) 

𝑑𝑝

𝑝
=

𝑟

100
𝑑𝑡 

Integrate both sides 

∫
𝑑𝑝

𝑝
= ∫

𝑟

100
𝑑𝑡 

ln 𝑝 =
𝑟𝑡

100
+ 𝑐𝑜𝑛𝑠𝑡 =

𝑟𝑡

100
+ 𝑘 

𝑝 = 𝑒
𝑟𝑡

100
+𝑘 

For 𝑡 = 0, 𝑝 = 100: 

100 = 𝑒0+𝑘 = 𝑒𝑘 

For 𝑡 = 10, we have 𝑝 = 2 ∙ 100 = 200: 
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𝑟 = 0.6931 ∙ 10 = 6.931 

The value of 𝒓 is 𝟔. 𝟗𝟑%. 

Consider the second case. Let 𝑝 and 𝑡 be the principal and time respectively. It is given that the 
principal increases continuously at the rate 5% per year. Then we have 
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For 𝑡 = 0, 𝑝 = 1000: 

1000 = 𝑒0+𝑘 = 𝑒𝑘  

If 𝑡 = 10, then: 
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𝑝 = 𝑒1/2 ∙ 𝑒𝑘 = 𝑒
1
2 ∙ 1000 = 1.648 ∙ 1000 = 1648 

After 𝟏𝟎 years the amount will worth 𝐬 𝟏𝟔𝟒𝟖. 
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