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Material Covered

1. Transient response of circuits

2. Natural response of first-order RL and RC circuits.

3. Step Response of first-order RL and RC circuits.

4. sequential switching.

5. parallel & series of second-order RLC circuits (natural & Step).

6. Magnetic coupling.

7. Three-phase circuits .

8. Measuring Average power in 3-phase circuits .

9. Circuit Analysis in the s Domain .

10. Poles and Zeros.

11. The Transfer Function in Partial Fraction Expansions.

12. The Two-Port Parameters and Analysis of the Terminated Two-Port
Circuit.

13. Cascade interconnection of two-port circuits.

14. Passive filter .

15. Active filter.
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Lecture -1-
Transient Response of Circuits

o If the output of an electric circuit for an input varies with respect to time, then it is called as time response.
After applying an input to an electric circuit, the output takes certain time to reach steady state. So, the
output will be in transient state till it goes to a steady state. Therefore, the response of the electric circuit
during the transient state is known as transient response.

e A transient response of a circuit is a temporary change in the way that it behaves due to an external
excitation, that will disappear with time.

B Al Sl 3 I e Jane Gakal aay duie ) dlaia) (cany Alld Gl (e 30 Aaailly e JAaad Al 5o 5 il & s 1)
550l Aol o yad (A 5 jine Alla ) iy a3 pile Alla Lz A () s ) 5 e Al ) gaca sl Uira i Al
B oaad) AlatuYL 5 lad) AlA) (LT Al <))

gl g e e (AR s 5 A HA B U] oy Lgh i A8 jla B Cie i o Bl 3 el Alanu)

In electrical engineering, a transient response is the response of a system to a change from an equilibrium
or a steady state. The transient response is tied to any event that affects the equilibrium of the system. The
natural response (NR) and step response (SR) are a transient response to a specific input.

Natural response(NR)
First-order (RL , RC)

Step response(SR)
Transient Response
Natural response(NR)

Second-order (RLC) Parallel+series

Step response(SR)



1. Natural Response of RL circuits.

The natural response depends on the nature of the circuit alone or refers to the circuit's behavior (in
terms of voltages and currents), with no external sources. The circuit has a response only because of
the energy initially stored in the capacitor and inductor.
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with the corresponding energy stored in the inductor as

1,
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Note that as  — =, wg(®) — %L I3. which is the same as wz(0).
the initial energy stored in the inductor Again, the
energy initially stored in the inductor is eventually dissipated in
the resistor.

# Calculating the natural response of an RL circuit can be summarized as follows:

1. Startatt< 0, Find the initial current lo , through the inductor.

2. att>0,Find the time constant of the circuit T .
3. Find i(t) and the other required items t > 0.
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