ELCE 2240 HOMEWORK #17 prob 2 solution U

F13
EXx: a) Find the total impedance of the circuitry shown below if @ = 1000 rad/s.
250 mH 4 uF
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7kQ 100 mH 10 uF ——
3kQ
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b) Given w = 50 k rad/s, find zzp.
a
O
S5uF __ 7Q
Zab :>
8Q 480 uH
b

SOL'N: a) We convert to the frequency-domain by computing impedances.
JoL = jlk -250m Q= j250 kQ
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joC  jlk-4p

Q=-j250 Q

joL = jlk-100m Q= j100 kQ

_1 =— ! Q=—;100 Q
joC  jlk-10u
The circuit diagram in the frequency-domain is shown below.
j250 Q —j250 Q
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The series L and C in series at the top left of the circuit sum to zero, which
means they cancel out to act like a wire. The parallel L and C at the right

combine to create an equivalent impedance of infinity, or an open circuit.



@:]‘100 Q.l:ooQ

j10011-100 = 100 Q-1lI-1= j100 Q- ~— 5

Thus, the L and C on the right disappear. We are left with a simple circuit

consisting of only two resistors:
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7k§22

3 kQ
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The equivalent impedance is obviously 10 kQ. All the imaginary values

cancelled out.
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We have 2, = (@-r )| (7riate)
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