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Closed books and closed notes. Use of mobile phones is considered cheating. Show yvour work
clearly in the spaces provided. Otherwise, no credit will be given.

(22 pts) Q.1 The input to the circuit shown in the following ficure is the source voltace v.(t). The
= & {~] S

output is the resistor voltage v, (t). Determine the output voltage when the circuit is at
steady state and the input is v, (t) = 25 cos(100t — 15”) V.
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(22 pts) Q.2 Determine values of R and L for the circuit shown in the following figure that cause
maximum power transfer to the load.

_-3 5 cos (1000¢ + 60%) V

wi

N

- -3 :
- = - 000
10°x0.5x10" % ~ )
(qoceﬂ-—j&o’m)_@
00 (= 12000 S oA
yo ol (,31 ®) - 300 -}l600
Le0o —j 2300 ”

il

i

t

—
—

g =% g = 0 \
;—'\_: 1..% _ S-(‘,Q -\—-)Ha\p\} gL
‘TL\-E"V'@“COY@,

Z, = Ritjicod L= Fooxjlben

i6eQ .
V- 2nad . N -— el

(20 pts) Q.3 Determine the complex power delivered to the three-phase load of a three-wire Y-to-Y
circuit such as the one shown in the following figure. The phase voltages of the
Y-connected source are V, = 110 20° V rms, V,, = 110 £ — 120° V rms. and
V. = 110 £ 120° V rms. The load impedances are Z, = Zg = Z¢ = 50 + j80 L.
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(20 pts) Q.4 Two electrical loads are connected in parallel to a 400-V rms. 50-Hz supply. The first
load is 12 KVA at 0.7 lagging power factor; the second load is 10 kVA at 0.8 lagging
power factor. Find the average power. the apparent power, and the power factor of the
two combined loads.
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(16 pts) Q.5 Find the rms value of the current wavetorm shown in the following figure.
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Useful Info:

Phasors:
Vi) =V, % =T, 28, I(w) = I,e/% =128, et = cos@ +jsin@
Vi(w) = 7,1 (w) Ve(w) = Zelg(w) VR((U) Zrlg(w)
Z, = jwL Ze = 1/jwC Ip =
Note that @ is the angular frequency, which is 2rf.
—_— - . . S v = to+T P
I'he rms value of'a periodic waveform w(s) is defined as: W, = J ﬁ ST wl(t)dt
0
For a sinusoidal waveform v(t) =V, cos(wt + 6): Vims = \;’_j
Equivalent impedance when the impedances are in series 7, a = B J, = Z] + 72 s o 7,\
;1
Cquivalent impedance when the impedances are in parallel /— = Je s + L2 7—
“eq AL “2 k

The average power P =V, .1, .cos(0y — 6)). The reactive power () = Vims hrmsSIn(By — 6)).

The complex power S = % = V”"’” =2 (O~ 8) = Vornslrms 2By = &) = P +j{.

- 5 v, t' - . o
I'he apparent power is |§| = 22, Ihe power factor pf = cos(0y — 6)).

For the maximum power transfer, 7, = Z;. where 7, is the load impedance and Z; is the complex
conjugate of the Thévenin equivalent impedance Z, of the circuit.
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- +M—‘md v, =L,— ,

tor coupled inductors in the time domain v, = L, [ "
4
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For an ideal transformer, V, = N—V1 and I = —N—lz.
1 1
= . . s VI
l'otal complex power in a balanced three-phase circuits: Sp = 38, =3 o
In balanced three-phase circuits, V,;, = \/§V,, and [, = [, for Y connection: V,, =V, and
I; = \/§11, for A connection.

[n an ideal op-amp: i, =i_=0 v, = V.

Nano (m) — 10 Micro (p) — 10 Milli (m) — 10 Kilo (k) — 10° Mega (M) — 10°



