8. Electrical and electronic principles
Worksheet 7: DC circuits (tutor) 
1. A capacitor of 500uF in series with a resistor of 200Ω is connected to a supply of 24V DC.

Calculate:

a. The circuit time constant
b. The maximum current
c. The time taken for the capacitor to become fully charged
d. The time taken for the capacitor to charge to 12V

a. Ꞇ = C x R = 500uF x 200Ω = 100ms

b. I = V/R = 24/200 = 120mA

c. Time taken = 5Ꞇ = 5 x 100ms = 500ms
vC)
12 ) transposing t = 69.3ms



d. 



2. A capacitor is connected in series to a resistor of 2kΩ with a supply voltage of 150V DC. When the capacitor is fully charged the energy stored is 4.5J. Calculate the value of the capacitor.

W = 0.5 C V2 
4.5 = 0.5 x c x 1502
= 400uF



3. A resistance of 10Ω and inductance L are connected in series. The time constant of the circuit is 5ms. It is connected across a supply of 20V.

Calculate:

a. The value of inductance L
b. The circuit steady state current
c. The value of current after 0.52ms

a. Ꞇ = L/R 
5mS = L/10Ω therefore L = 50mH

b. I = V/R = 20/10 = 2A
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i), therefore  i(t) = 0.198A

c. 


4. A coil has a resistance of 25Ω and the final energy stored is 1.2J. The supply voltage is 50V DC.

Calculate:

a. The coil inductance
b. The circuit time constant
c. The time taken for the maximum steady state current
d. The time taken to reach 50% of the final steady state current

a. W = 0.5 LI2, now I = 50/25 = 2A
1.2 = 0.5 x L x 22, therefore L= 0.6H

b. Ꞇ = L/R = 0.6/25 = 24ms

c. Time taken for maximum steady state current = 5Ꞇ = 5 x 24ms = 120ms
1 ), therefore t = 16.6ms

d. 
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