
ANSWER on Question #84877 – Math – Differential Equations 

QUESTION 

Under certain condition cane sugar in water is converted into dextrose at a rate which is proportional to the 

amount unconverted at any time. If of 75𝑔𝑚, at time 𝑡 = 0, 8𝑔𝑚, are converted during the first 30 minutes, 

the amount converted in one and half hours is 

SOLUTION 

Let 

𝐶 − 𝑖𝑠 𝑐𝑜𝑛𝑣𝑒𝑟𝑡𝑒𝑑 𝑠𝑢𝑔𝑎𝑟 𝑐𝑎𝑛𝑒 → {

𝑑𝐶

𝑑𝑡
𝑖𝑠 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒

(75 − 𝐶) 𝑖𝑠 𝑢𝑛𝑐𝑜𝑛𝑣𝑒𝑟𝑡𝑒𝑑 𝑠𝑢𝑔𝑎𝑟 𝑐𝑎𝑛𝑒
 

Then, by the condition of the problem 

𝑑𝐶

𝑑𝑡
~(75 − 𝐶) →

𝑑𝐶

𝑑𝑡
= 𝑘(75 − 𝐶), 𝑤ℎ𝑒𝑟𝑒 𝑘 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑡𝑦 

Then, 

𝑑𝐶

𝑑𝑡
= 𝑘(75 − 𝐶)| × (

𝑑𝑡

75 − 𝐶
) →

𝑑𝐶

75 − 𝐶
= 𝑘𝑑𝑡 → ∫

𝑑𝐶

75 − 𝐶
= ∫𝑘𝑑𝑡 → 

− ln|75 − 𝐶| = 𝑘𝑡 − ln|𝐴|| × (−1) → ln|75 − 𝐶| = −𝑘𝑡 + ln|𝐴| → 

𝑒ln|75−𝐶| = 𝑒−𝑘𝑡+ln|𝐴| → 75 − 𝐶 = 𝐴 ⋅ 𝑒−𝑘𝑡 → 𝐶(𝑡) = 75 − 𝐴 ⋅ 𝑒−𝑘𝑡  

By the condition of the problem: 

𝐶(0) = 0 = 75 − 𝐴 ⋅ 𝑒−𝑘⋅0 → 75 − 𝐴 = 0 → 𝐴 = 75  

𝐶(𝑡) = 75 − 75 ⋅ 𝑒−𝑘𝑡 → 𝐶(𝑡) = 75 ⋅ (1 − 𝑒−𝑘𝑡) 

𝐶(30) = 8 = 75 ⋅ (1 − 𝑒−𝑘⋅30) → 1 − 𝑒−𝑘⋅30 =
8

75
→ 𝑒−30𝑘 = 1 −

8

75
→ 

𝑒−30𝑘 =
75 − 8

75
→ ln|𝑒−30𝑘| = ln |

67

75
| → −30𝑘 = ln |

67

75
| → 𝑘 = −

1

30
⋅ ln |

67

75
| → 

𝑘 = ln |(
67

75
)
−1/30

| = ln |(
75

67
)
1/30

| → 𝑘 = ln |(
75

67
)
1/30

|  



Then, 

𝐶(𝑡) = 75 ⋅

(

 1 − 𝑒
−𝑡⋅ln|(

75
67
)

1
30
|

)

 = 75 ⋅

(

 1 − 𝑒
ln|(

75
67
)

−𝑡
30
|

)

 = 75 ⋅ (1 − (
75

67
)

−𝑡
30
) → 

Conclusion, 

𝐶(𝑡) = 75 ⋅ (1 − (
67

75
)

𝑡
30
)  

The amount converted in one and half hours is 

𝐶(90) = 75 ⋅ (1 − (
67

75
)

90
30
) = 75 ⋅ (1 − (

67

75
)
3

) =
121112

5625
≈ 21.53(𝑔𝑚) 

ANSWER: 

𝐶(𝑡) = 75 ⋅ (1 − (
67

75
)

𝑡
30
) 

𝐶(90) =
121112

5625
≈ 21.53(𝑔𝑚) 
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