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Problem #1: (16 points) 1 _l
Use the table and circuit diagram to answer the - ' + <« Iy
following questions. The column labeled PSC represents v ’a Iy v
whether the passive sign conversion {(PSC) is satisfied for d j | + )
each circuit element. + VC - f y T[]
f
(i} Fill in the missing values in the table (9 pts) .l—__J ¢ i Vg
le —» + . 9
Voltage Current PSC Power + +
(V) (A) (Yes/No) (W) Vi D

@ 3 24 .

by 5

€12 3

di 20 5

€ 2 10

fl1s 30

) -10

hi s 20

(i) Which circuit elements could be voltage sources? (Circle) (2 pts)
a b o d e f g h

(ili)  Which circuit elements could be resistors? (Circle) (2 pts)
a b o d e f g h

(iv)  Whatis the total power absorbed in the circuit. {1 pt)

(iv)  How many meshes are in the circuit? (1 pt)

(v}  How many essential nodes are in the circuit? (1 pt)

Problem #2 (8 points, 4 pts each} find (a) The average, DC (V) voltage. (b) The RMS (effective) voltage.

volts / NG
1 i L \ ! ) 'bm
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Problem #3: (16 points)

The two switches in the below figure operate synchronously. When switch S1 is in position a, switch 52 is closed. When
switch S1 is in position b, switch S2 is open. Switch S1 has been in position a for a long time. At t = 0, it moves
instantaneously to position b.

(a) Find v.(0) and i, (0). (4 pts, 2 pts each)

+ ot
(b) Find dvfi(f ) and dlLd(S ), (4 pts, 2 pts each)

(c) Whatis the type of the response for t = 0. 160V |
(2 pts)
(d) Find v.(t) and i (t) for t = 0. (6 pts, 3 pts each)

200 Q a S1

Problem #4: (18 points, 6 pts each) 2R

(i) The sinusoid is displayed on an oscilloscope in the right 7N N ; fy
figure. The RMS voltage and radian frequency are most \ f \ ; 0.3
nearly \ ;

(A) 1,833 ’

(B) 0.7071,53.36 | \ / \
(C) 1.4142,52.36 | \ / \
(D) 2,8.33 , "v, ;,

(if) What is the resonant frequency of the circuit below?

(A) 15 kHz 6.28 ki

(B) 29 kHz YW

(C) 46 kHz

(D) 91kHz Vsin “’tC"D IpFa= 340 uH

(iii) A 100 uF capacitor has [.(t) as below. The capacitor voltage v.(t) att=2.5seconds (v(0) = 1.0 V) is most nearly
(A) -24
(B) -25 I(t)
(C) 25

(D) 26 1,0 20 30 +

-1 mA]
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Problem #5: (10 points)

A balanced, 3-phase, lagging-power-factor load has a delta-connected capacitor bank connected across it. The source
voltage is 230 V (line-to-line) and the source current is 8 Amps when the capacitors are sized at 800 Vars each to make
the total power factor unity (1.0). What will the line current be when the capacitors are removed?

Problem #6: (12 points, 6 pts each)
For the circuit shown in Fig. 6, find (a) the resonance frequency (b) the quality factor

2mQ
O l MM
T1/50F 2H
O

Fig. 6

Problem #7: (10 points) For the op-amp circuit shown in Fig. 7, find the transfer function H(s) = V,/ V; and draw the
pole-zero plot for the case that C=4/3 F.
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Fig. 7

Problem #8: (10 points)
For the circuit shown in Fig. 8 which uses IDEAL transformers. Find the voltage gain V, /1.
. 50i
i X 5:1
20:1 Xx—» ’
A N

e ® 1ko L o -

O, n% = £ v, Sea

Fig. 8




