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Problem 1:

For the circuit shown :

1. Find the resonance frequency. ( 3F=:AIQ

7 8

cos(@—90") =sin#d

: 3 1
sin’® @ = —i[l —cos(26) ]
cos’ 0= %[l +cos (25‘)}

sinﬂ—cnsﬂ=ﬁsin(§—45“)

Find the Quality factor given that R=12Q, L=2H, and C=;—6F. (6 painky)

(Hint: you may assume that you have a current source i (f ) = cos(w! ) or 1.20")

3. Frequency scaling: what values of R, L, and C will result in doubling the (L poind }
resonance frequency of the same circuit.
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Problem 2:

For the following circuit:

l)FhﬂMﬁmﬂﬁmmmmH®=%- (5 pink)
1
2) Draw the pole-zero plot of H(s) (3 poinks)
3) If the input voltage is v, () = 10e ™ cos3t V, what is the output voltage v, (t) (2 Pmni-:.)
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Problem 3:

The parameters of a certain linear transformer are R,=200Q, R,=100Q, L,=1§ H, L,=4
H, and #=0.75 The transformer couples an impedance consisting of an 800€2 resistor in
series with a 1uF capacitor to a sinusoidal voltage source. The 200 V (rms) source has
an internal impedance of 40047100 £ and a frequency of 400 rad/s.

1) Construct the frequency-domain equivalent circuit of the system. (2 points)

2) Calculate the self-impedance of the primary circuit. (spoint)

3) Calculate the self-impedance of the secondary circuit. (25point)

4) Calculate the impedance reflected into the primary winding. (2 points)

5) Calculate the impedance seen into the primary terminals of the transformer. (1
point)

6) Calculate the primary current, ,(t). (2 points)

7) Calculate the secondary current, ,(¢). (2 points)
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