


Exercise 5.3 (30%)
(a) (15%) Find the Thevenin equivalent at terminal a-b of the circuit below. And also draw
the phasor diagram of the Thevenin equivalent impedance.
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(b) (15%) Find the Norton equivalent at terminal a-b of the circuit below. And also draw
the phasor diagram of the Norton equivalent impedance. Take w = 10 rad/s.
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Exercise 5.4 (15%)
Determine vy(t) in the op amp circuit in the figure bellow.
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10.59 Calculate the output impedance of the circuit shown
in Fig. 10.102.
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Figure 10.102
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10.60 Find the Thevenin equivalent of the circuit in
Q Fig. 10.103 as seen from:

(a) terminals a-b (b) terminals c-d
c d
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Figure 10.103
For Prob. 10.60.
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10.62 Qsing Thevenin’s theorem, find v, in the circuit of 1
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For Prob. 10.62.
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10.63 Obtain the Norton equivalent of the circuit depicted
in Fig. 10.106 at terminals a-b.
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10.64 For the circuit shown in Fig. 10.107, find the Norton
g equivalent circuit at terminals a-b.
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10.67 Find the Thevenin and Norton equivalent circuits at
g ﬁ terminals a-b in the circuit of Fig. 10.110.
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10.68 Find the Thevenin equivalent at terminals a-b in the

g 4 circuit of Fig. 10.111.
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10.76 Determine V, and I, in the op amp circuit of

ﬂFig. 10.119.
gML v, =V
1,2
O =
wke Lo 20K

/ 4 kQ
LM /H L 10k \p U
Y] B +
1 A

Figure 10.119
For Prob. 10.76.

Keloat Vg V1-7~4}°0+V]‘Vo SV 2
—J = 20 Q0

3.1y, . 3y -
(}70+?)>\/1 %0\/0— 2 14‘ — (1)
KCL ofF ¥
—_ao\> vo—‘\//] 'C_VO_ _ O )40
0 =2
V‘o‘Vfﬂ -

v
(150)V, 2 V/]

Vy < %{Q\M

e )% =3 () 5%

I3, U _ PR )
fot 4o+’)v4‘ (3 Z)

V= 0959 A ’L%HJ/



W= 0.2989~0. 114-37> 312,4-4020. 390wV

IQ—-\/’4‘VQ: 0/91%4,_{;0/0’7'2:}:)
20
4




Exercise 6.3 (30%) /VM (""N
A 240-V rms 60-Hz source supplies a parallel combination of a 5-kW heater and a
30-kVA induction motor whose power factor is 0.82. Determine:
bs)

1. the system apparent power

2. the system reactive power

3. Sketch the power triangle for the current system and label |S|, P, and Q

4

4. the power factor of the current system

o

. the kVA rating of a capacitor required to adjust the system power factor to
0.9 lagging

6. the value of the capacitor required
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Exercise 6.4 (20%) UW[NJVCU\A/@ lmﬂ}\
Two wattmeters are properly connected to the unbalanced load supplied by a
balanced source such that V,;, = 20820° V with positive phase sequence. CCWW\”- Y
59
1. Determine the reading of each wattmeter. O Vf’ w
2. Calculate the total apparent power absorbed by the load. WLM 2 V“lﬂb/@ﬂ%
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Exercise 3.5 (20%) For the three-phase circuit below, find the average power
absorbed by the delta-connected load with

Za =214 j24Q.
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Exercise 6.1 (30%) For the circuit, find V.. j
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Exercise 6.2 (15%) Obtain the average power absorbed by the 6-kQ2 resistor in the
circuit.
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Exercise 6.3 (20%) Determine the current in the neutral line.
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Exercise 6.4 (15%) Obtain the line currents in the three-phase circuit.
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Exercise 6.5 (20%) Find the line currents in the three-phase network. Take Z, =
12 - j15Q, Zy = 4+ j6Q, Z) = 200,
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Example 12.8 Two balanced loads are determine: (a) the complex, real, and reactive

connected to a 240-kV rms 60-Hz line, as powers absorbed by the combined load, (b)
2

Line voltage the line current, and (c) the kVAR rating of
shown in Fi g. 1222(21) Load 1 draws 30 the three capacitors A-connected in parallel

with the load that will raise the power factor

kW at a power factor of 0.6 lagging, while
K VAR e oy to 0.9 lagging and the capacitance of each

load 2 draws 45 kVAR at a power factor capacitor. [T TGl

of 0.8 lagging. Assuming the abc sequence,
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Example 12.9 The unbalanced Y-load of / Phase voltage V, L B
Fig. 12.23 has balanced voltages of 100 V | jaanced source °
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Chqple,r /IS r)robleM,

Exercise 7.1 (20%) Find the unknown current i, in the circuit below, where
is = 4cos(600t) A and vy = 110 cos(600¢ + 30°)V°
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Exercise 7.3 Determine I, I, I3 in the circuit.
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Exercise 7.4 Find the input impedence Z;, of the circuit below.
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13.20 Determine currents I, I, and I5 in the circuit of
g 1} Fig. 13.89. Find the energy stored in the coupled
ML coils at t = 2 ms. Take w = 1,000 rad/s.
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13.49 Find current i, in the ideal transformer circuit shown

1 inFig. 13.114. Jorm M.‘ov:l\/g =3
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13.12 Determine the equivalent Lq in the circuit of
Fig. 13.81.
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Figure 13.81
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13.9 Find V, in the network shown in Fig. 13.78.
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Figure 13.78
For Prob. 13.9. i
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13.14 Obtain the Thevenin equivalent circuit for the circuit
in Fig. 13.83 at terminals a-b.

Ve P s
20 27"/ _//;’/?_Lﬂ
20,0° A

50,90° V

Ficure 12 R
Fiu By —(lost all I‘MWM[M/W}' Sl ﬂﬂ)]7 gt 14
Yo

Sopensh iyl s t%zéfgw‘ I -/24‘/5, 33}, +2=0
(34801 4 (3 *l)\‘zl O—
alse T,7092 =177 — oy
b do Gy e 13- 03)/ 70 F
4/[50 Frm ]eﬂ IME kvl -5@1@‘) ‘)]‘1 —2,\) ‘\L‘\’\JDZO
U5 %0314 =25 (i, %1 ) +0, =0
(St1)iy 2 1], 0
- 12 s (255Y)
U= 1543 351) o4 07 £43.3%5°



#13.22 Find current I, in the circuit of Fig. 13.91.
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Figure 13.91
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13.18 Find the Thevenin equivalent to the left of the load
£ 1 Zinthe circuit of Fig. 13.87.
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Figure 13.87
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14.11  Sketch the Bode plots for
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14.12 A transfer function is given by
100(s + 10)
s(s + 10)
Sketch the magnitude and phase Bode plots.
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14.13 Construct the Bode plots for

0.1(s + 1) .
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14.15 Construct the Bode magnitude and phase plots for
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14.16 Sketch Bode magnitude and phase plots for
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14.17 Sketch the Bode plots for
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11.6 For the circuit in Fig. 11.38, i; = 6 cos 10%¢ A. Find
the average power absorbed by the 50-() resistor.
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11.7 Given the circuit of Fig. 11.39, find the average
power absorbed by the 10-() resistor.
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Figure 11.39
For Prob. 11.7.




11.38 For the power system in Fig. 11.67, find: (a) the
average power, (b) the reactive power, (c) the power
factor. Note that 220 V is an rms value.
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Fig. 11.68. Specify each power factor as leading or
lagging.

11.41 Obtain the power factor for each of the circuits in
4 : : g [ 4:1 )Vn(o'Wu ey
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Figure 11.68
For Prob. 11.41.

11.42 A 110-V rms, 60-Hz source is applied to a load
impedance Z. The apparent power entering the load
is 120 VA at a power factor of 0.707 lagging.

(a) Calculate the complex power.
(b) Find the rms current supplied to the load.
(c) Determine Z.

(d) Assuming that Z = R + jwL, find the values of
R and L.

‘\IN‘K ~

rMS E

Pp= P (*7 Boui = (070D (120 )
25 Ryt by !

}o td & &
\D‘Q\_,) Q- H‘W\;@

Q= §484 fants
Q@se;ﬁ)f}@}\ @ 5 K J

Q= b4 37
flu AN NI T Y s ¢ 943

\/\/

Wy 6=




W} d ’{r ‘K\m?

oy

2k o lwear sl ) g gag3

=

i —\ZM /HO #0_}}2%5

y
o 1,090 /45

T s o lts

o
(- L
] S"(Vl‘rm\s\ Z
<3999 :
2o Sy )
L9 0107)* /
R=91v%3
W~ F. 34
L= #9393
\ULT)YJN)

= D/‘l%“lq )



o L % mt v
11.44 Find the complex power delivered by v, to the —/_ MM+ kVWW : + EMS oV + X
network in Fig. 11.69. Let v, = 100 cos 2000¢ :)
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11.46 For the following voltage and current phasors,
calculate the complex power, apparent power, real
power, and reactive power. Specify whether the pf is
leading or lagging.

(@) V = 220/30° Vrms, I = 0.5/60° A rms

(b) V.=250/—10° V rms,
I=62/-25°Arms

(¢)V =120/0°Vrms, I = 2.4/—15° A rms

(d) V = 160/45°V rms, I = 8.5/90° A rms
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11.52 In the circuit of Fig. 11.71, device A receives 2 kW
at 0.8 pf lagging, device B receives 3 kVA at 0.4 pf
leading, while device C is inductive and consumes
1 kW and receives 500 VAR.

(a) Determine the power factor of the entire system.
(b) Find I given that V = 120[4£0 V rms.
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11.54 For the network in Fig. 11.73, find the complex
power absorbed by each element.
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11.57 For the circuit in Fig. 11.76, find the average, reactive,
‘g ﬁ and complex power delivered by the dependent

ML current source.
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11.58 Obtain the complex power delivered to the 10-k)
1 resistor in Fig. 11.77 below.
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11.60 For the circuit in Fig. 11.79, find V,, and the input The (oM o\{X ; Vw/\ \Vu/\J}N{ hwtd

power factor.
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11.61 Given the circuit in Fig. 11.80, find I, and the overall

complex power supplied. — w“ﬂ\l
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11.62 For the circuit in Fig. 11.81, find V.
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11.63 Find I, in the circuit of Fig. 11.82.
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10.48 Find i, in the circuit of Fig. 10.93 using superposition.
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10.48 Find i, in the circuit of Fig. 10.93 using superposition.
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11.64 Determine I in the circuit of Fig. 11.83, if the
voltage source supplies 2.5 kW and 0.4 kVAR
(leading).
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Q5. Please draw a Bode plot of the transfer function H(w) = Vo/Vi[Total 18 points]
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3.[8%] For the circuit below, find I;, I; and V,. ¥)\LQN\ \a \‘V

L VU s}l
A, 20 1:5 S g Aol
o + °
24/0° V |EV, e | 160 Q
._ L

3.[8%] For the circuit below, find I;, I; and V.

)

I ’ I
1 145 14 Q

— '\ivaz\ e s e
N + .
24/0° V gV, 600 I 160
._ L

Solution:

We reflect the 160-ohm load to the middle circuit.

Zg = Zy/n’ = 160/(4/3)* = 90 ohms. where n = 4/3

14Q

14 +60/]90 = 14 +36 = 50 ohms
We reflect this to the primary side.
R’ = Z[_‘/(n’)2 = 50/5 = 2 ohms when n" = 5
I, = 24/2+2) = 6A
24 =21 +vy or vy =24-2I,= 12V
Vo =-0v; =60V, I, =-I,/m,; =-6/5=-12

= [60/(60 + 90)]I, = —0.48A

L = -I,"n = 0.48/(4/3) = 360 mA



4.[10%] Calculate the average power dissipated by the 202 resistor in the circuit below.
40Q
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kvl ot e o [90?, = 59 Eb TN -0

X

%W:vf -
Vg = ;vf ?SOC&%}

We have seven equations and seven unknowns. Combining (1) and (2) leads to &

1 - _}LS

2

200=3.5V, +101, + 501
a : . \/2/?’2/\//)

But from (4) and (7). I, =-21I, =-2(-3I;)=6I;. Hence
200 = 3.57, +1101, )
Vo= e UI}
From (5). (6). (3). and (7). t /
V, = 3(V, - 50I,) = 3V, — 1501, = —6¥, + 4501,

Substituting for V in (2) gives

V, =—6(V, +401,) + 4501, ——> I,=227, ()

210

Substituting (9) into (8) yields

200=134520, —> V,=14.87

-2
V=4

P=
20

=11.0S W




9.48 Find the Norton equivalent with respect to termi-
nals a,b in the circuit of Fig. P9.48. -

Figure P9.48 /‘7 %ﬂ B} l/L‘*
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