Electric Circuits Prof. Shayla Sawyer
ECSE 2010 CP20 solution

Questions:
Circuit Analysis: Phasor Math
What is admittance?
How do bridge circuits behave with complex impedances?
How does the total impedance of a series RLC circuit behave with frequency?
How does the total impedance of a parallel RLC circuit behave with frequency?
Complex Power
a. What is instantaneous power?
What is real power?
What is reactive power?
What is total power?
What is rms voltage? rms current?
How do we determine total power produced by a source?
What is the power factor?
What does it mean if the power factor is ‘leading’? ‘lagging’?
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a) What value of Zunknown balances the bridge (no current through R3) when w=1000 rad/s?
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-1 3
(W1'C1) =2x10"Q WLy =4 x 100

(225.10% + 2.10%) 4j-10°

=8><103+8i><103 8k + 8kj
1><103

b) What component combination would balance the bridge?

An 8k resistor and 8 H inductor

2) Phasor KCL/KVL

The source in the above circuit is 20cos(2000t)
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a. Determine the voltage across the capacitor using node analysis.

Find VA
At VA:

Va=Vs  Va  Va-VB
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Cy = 400
0
_ 12.086 — 4.627i = _ ;
M 1~C2 _ Vp =12.086 — 4.627]
7.873 + 0.414i

\/12.0862 + (—4.627)2 =12.941

—4.627
atan| —— | = -20.949-deg
12.086

Vp =12.94 < -20.95deg

b. Determine the voltage across the capacitor using mesh analysis.

Loop 1: 221y + Z2cy-(i —ip) — Vg =0
(400 — 500j)-i; + 500ji5 = 20

Loop 2: Z2Ryin + zle-(i2 - 13) + 22c1'(iz - il) =0

50051} + [400 + (600j — 500j)]-i5 — 600j-i5 = 0

Loop 3: Z2p3i3 + 72 1-(i3 —ip) =0
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—600j-15 + (800 + 600j)-i3 =0

400 — 5007  500j 0
M,y:=| 500j 400+ 100j  —600j
0 —600j (800 + 600j)
20

. iy :=0.0198 + 0.01161
0.0198 + 0.01161

M, -C5=]0.0105 - 0.01261 iy == 0.0105 - 0.01261
0.0098 + 0.00051

Ver=22¢y (i —ip)

Vep = (12.1 - 4.651) Q

\/(12.1)2 + (—4.65)2 =12.963

—4.65
atan
12.1

) =-21.022-deg
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