
Answer on Question #78800 – Math – Differential Equations 

 

 

     Charging characteristics for a series capacitive circuit is 

𝑉𝐶 = 𝑉 (1 − 𝑒−
𝑡
𝑇),  

where 𝑇 = 𝐶𝑅, time is constant; 
Capacitor, 𝐶 = 100 𝑛𝐹; 

Resistor, 𝑅 = 47 𝑘Ω; 

Supply voltage, 𝑉 = 5 𝑉𝑜𝑙𝑡𝑠.  

Question 

 

1. Determine the value of 𝑡 when  𝑉𝐶 = 4.15 𝑉𝑜𝑙𝑡𝑠.  

 

Solution 

𝑉𝐶 = 𝑉 (1 − 𝑒−
𝑡
𝑇) 

Solve for 𝑡 

1 − 𝑒−
𝑡
𝑇 =

𝑉𝐶

𝑉
 

𝑒−
𝑡
𝑇 = 1 −

𝑉𝐶

𝑉
 

−
𝑡

𝑇
= ln (1 −

𝑉𝐶

𝑉
) 

𝑡 = −𝑇 ln (1 −
𝑉𝐶

𝑉
) 

𝑡 = −𝑅𝐶 ln (1 −
𝑉𝐶

𝑉
) 

Substitute 

𝑡 = −(47 × 103 Ω)(100 × 10−9𝐹 ) ln (1 −
4.15 𝑉𝑜𝑙𝑡𝑠

5 𝑉𝑜𝑙𝑡𝑠
) 

𝑡 = 0.00832820 𝑠 ≈ 8.328 × 10−3 𝑠 = 8.328  𝑚𝑠 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑡 = 8.328  𝑚𝑠 

 

Question 

 

2. Differentiate the charging equation and find the rate of change of voltage at 

6 𝑚𝑠 . 
 

Solution 

𝑉𝐶 = 𝑉 (1 − 𝑒−
𝑡
𝑇) 

Differentiate both sides with respect to 𝑡 

𝑑

𝑑𝑡
(𝑉𝐶) =

𝑑

𝑑𝑡
(𝑉 (1 − 𝑒−

𝑡
𝑇)) 



𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 =
𝑑𝑉𝐶

𝑑𝑡
= 𝑉 (

1

𝑇
) 𝑒−

𝑡
𝑇 =

𝑉

𝑅𝐶
𝑒−

𝑡
𝑅𝐶 

Capacitor, 𝐶 = 100 𝑛𝐹 

Resistor, 𝑅 = 47 𝑘Ω 

Supply voltage, 𝑉 = 5 𝑉𝑜𝑙𝑡𝑠  

𝑡 = 6 𝑚𝑠 

𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 =
𝑑𝑉𝐶

𝑑𝑡
= 

=
5 𝑉𝑜𝑙𝑡𝑠

(47 × 103 Ω)(100 × 10−9𝐹 )
𝑒

−
6×10−3𝑠

(47×103 Ω)(100×10−9𝐹 ) ≈ 296.793 𝑉𝑜𝑙𝑡𝑠 𝑠⁄  

 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 =
𝑑𝑉𝐶

𝑑𝑡
= 𝑉 (

1

𝑇
) 𝑒−

𝑡
𝑇 =

𝑉

𝑅𝐶
𝑒−

𝑡
𝑅𝐶 

𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑣𝑜𝑙𝑡𝑎𝑔𝑒|𝑡=6𝑚𝑠 =
𝑑𝑉𝐶

𝑑𝑡
|𝑡=6𝑚𝑠 = 296.793 𝑉𝑜𝑙𝑡𝑠 𝑠⁄  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

https://www.assignmentexpert.com/

