EEE 1021
Introduction to Electrical and Electronics Engineering
Tutorial 4
Capacitors and Inductors Transient Analysis

Legend:
[B] – Boylestad, 10th Edition, Introductory Circuit Analysis
[F] – Floyd, 6th Edition, Principles of Electric Circuits
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1.	For the circuit in Figure 4.1: - [B] Problem 17 page 427 (modified)
a.	Determine the time of the circuit.
b.	Write the mathematical expression for the voltage vC following the closing of the switch.
c.	Write the equations for the current iC and the voltage vR.
d.	Sketch the waveforms for vC and iC.
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6]ans: (a) 0.5s (b) 20(1−e−t/0.5) (c) iC = 0.2×10−3e−t/0.5 vR = 20e−t/0.5



[bookmark: OLE_LINK7][bookmark: OLE_LINK8]2.	For the circuit in Figure 4.2, - [B] Problem 21 page 427 (modified)
a.	the switch is thrown to position 1 at t = 0s. Calculate the time constant, write the mathematical expression vC and iC, then sketch them.
b.	Then the switch is thrown to position 2 at t = 100ms. Calculate the time constant then sketch vC and iC.
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ans: (a): 10ms, 50(1−e−t/0.01), 0.01e−t/0.01
(b): 4ms
3.	The switch in Figure 4.3 has been closed for a long time. It is then opened at t = 0s. - [B] Problem 29 page 517
a.	Write the mathematical expression for the current iL and the voltage vL after the switch is opened.
b.	Sketch the waveform of iL and vL from initial value to the steady-state level.
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ans: (a): iL = −3.478mA−7.432mAe−t/173.9µs, vL = 51.28Ve−t/173.9µs

