ECE 209 - PHASOR CIRCUITS - INVESTIGATION 5

INTRODUCTION TO PHASOR CIRCUITS
FALL 2000 A.P. FELZER

Todo "wel" on thisinvestigation you must not only get the right answers but must also do nest,
complete and concise writeups that make obvious what each problem is, how you're solving the
problem and what your answer is. Y ou also need to include drawings of all circuitsaswell as
appropriate graphs and tabl es.

The objective of thisinvestigation isto seeif we can come up with phasor equations likewe did in
the last investigation but without having to write any differential equations.

1. Assuming that the following nice innocent circuit
_ VR() , ir(t)

'\{\I{:\/ ic(t)
vs(t) = 5 cos (1000t + p/6) (%) i == ve(t)

isinthe sinusoidal steady state
a. Make use of your resultsin the previous investigation to express Ir(j1000) and 1c(j1000)

in the following phasor node equation
Node Equation
1 Ir(12000) + I(j1000) = 0

in terms of the phasor V (j1000) of the voltage across the capacitor and the phasor

Vs = 56P/6 of the input voltage
b. Then solve your phasor equation for V (j1000) and use your result to find

V, t) = Re[vc(jlos)ejlooa] — Re[lvc(j103)|ejDVC(leOO)ej1000t

V,(j10%)|cog10°t +B V,(j10°))

2. Bedlieveit or not, you just found the sinusoidal steady state response of the circuitin Problem
(2) without having to write a differential equation!! Now let's take things one step further.
Suppose we take our time domain circuit above and innocently redraw it with the sinusoidal
steady state voltages and currents vg(t), ir(t) and so on replaced with their phasors and the real

circuit element values replaced with their impedances as follows

- VR(109) ,  IRr(j108)

. 108 +|C(J 109)
Vs=5dPl6 (2) _1(1)_3 T V(i109)
J -

Wecall thisthe phasor circuit for the circuit in Problem (1).
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a. Now seeif you can come up with an agorithm for writing the node equation for
Vc(j1000) directly from the phasor circuit. Justify your scheme. Then write your
equation and verify that it's the same one you got in Problem (1) above

b. How isthe analysis of phasor circuits smilar to and how different from the analysis of

purely resistors like
1K

AVAVAY +
vs(t) éi) 2K évo(t)

c. Doesit matter that our phasor circuits are not real - cannot be built. Explain

3. Given thefollowing circuit
1K

A .
vs(t) = 5 cos (1000t) é‘:) 1K é 1pf == Vo(t)

a. Draw the phasor circuit
b. Thenfind V(j103) and the corresponding steady state vo(t)

4. Giventhefollowing circuit
1K

WVAVAY | + | +
vs(t) = 5 cos (1000t) mv éﬂ 1K§ 1pf T va(t) ¢ 0.5vi(t) 1K é Vo(t)

a. Draw the phasor circuit
b. Write the node equations and then put them in matrix form

c. Thenfind V(j103) and the corresponding steady state vq(t)



