Problem (12 pts)
Consider the circuit shown 40 i3Q

1520° A T I‘i’l
rms

0.5l,

40
T

a. Determine the open-circuit voltage at terminals a and b. (3 pts)

Ob

15 = 1.5,; Iy = 10 A; Vo, = 10(2 — j4) — 5(4 — j3) = -j55 V.

b. Determine the current flowing in the short circuit when there is a short between
terminals a and b. (3 pts)

15 = 1.5l + Isc;

1p(2 = j4) = (0.54 + Isc)(4 +3);

solving these two

equations gives 1520° A

Isc = @(1— j6) A fms
74

c. Determine the equivalent impedance Z;, as seen by the terminals a and b. (2 pts)

_ _ j55x74 2
Zm = Vallllsel = —————=4-j2Q
= Vmllscl 165(1— j6) I3

d. Evaluate Z;, again using a different method then that employed in part (c). (4 pts)

I+ = 1.5ly; V1 = 14(6 — ) ly
dividing gives: — e
6— | .2
ZTh=1—5124—J§Q. 6 Q +
- 0.51, V; CT) Iy
_j (@)
L 5
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Figure 4.

Find the current in the circuit shown in figure 4.

18.6 /-21.8° A
22.5 fﬂﬁ
12.3 /.18.9° A
347 /2970 A

MNone of the above

4h2 Hint: redraw lattice
circuit as a bridge

AN s
+ >///\ N

vy C C
L/i2
Figure 2.

Determine C in the circuit shown in figure ¢ so that the output voltage v, has
the same magnitude as the input valtage v; but lags it hy 90°, assuming m =

200 rad/s.

5 uF
2 uF
6 uF
B uF
Mone of the abave


mvu3
Text Box
Hint: redraw lattice circuit as a bridge


Figure 12.

12. Determine I; and V', in the circuit shown in figure 12.

1.47-450° A0V Hint: determine current in
0.7£-45.0" A 032450° v  |(5-]5) ohms, assuming
1.4/ -36.3° A, 03 /14.4° V autotransformer is ideal
1.1£-450" A, 04-450° V .

None of the above 2/ %7 -’/J: ol

mYow

4, Find the expression of vt} in
the circuit shown in Fig, 3.

AN - a—
— A vy(t) =1.89cos(t+ 907 V e _]_

vi(t) = 1.2dcos(t - 90°) V - o=EsE 18

vift) =2.58cos(t +45°) V Seos (t+45%) V ' .

v () = 0.96cos(t - 45%) V ' ES] v l0
MNone of the above '_ -

0

moaw



mvu3
Text Box
Hint: determine current in (5 - j5) ohms, assuming autotransformer is ideal


=3

—

Find v, in the circuit shown in
Fig. 5 ifa=5x 10° rad/s

MMM

- < ar -I- =)
A 14.7/21.8°V | 0. : 1 £ -
B. 11.6/156°V ()10120V 279008 == (Mo2msSika Vo
C. 128/353°V r 100pF |
D. 10.5/25.9° V | | | A 5
—>E. None of the above [10 5@19.8 deg . Figure 3.
12, Determine Z in the circuit shown below:
I=27.9/578°A
+
3L
c0/30° S5n
V=50/30 v Zn :
I Jff,fl_
A. 0.2 <29.90
B. 50
—>C. 5<-29.9"gg
D. 1.8<-27.8Q
E. None of the above.
3. In the circuit shown, Vaa =48.3<30 V. Find Vin
+ _
4o sn
a. 50<135 V Vol e d et
b. 36<45 V ' -7 S48.dn
c. 80<135V S T- 4 4
d. 73<45V =

e, None of the above


mvu3
Text Box
10.5@19.8 deg
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11. Considering the circuit below find its Thevenin impedance between a and b.

(0.1V5) A 502 v,

R=2Q
— ) (2+j1)Q
b) (2 +j4)Q
c) (j9)a
S d) (j2)Q
e. None of the above

19. Determine Thevenin’s impedance looking into

terminals ab, given the reactance of Cis 7 10 Q. oV
—>A -j200

B. +H200

C. 400 .

D. 1j40Q 1200

E. None of the above
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8% ke

6. Determine 7 so that the bridge is L kﬂ 1kQ
balanced (vo=0) at @ = 10° rad/s,
A 1mH B. 2 H F cos o e
C. 4 uH D. 1H kO
E. None of the above 1 kQ L{Z—\ f \2
N \/

i 2y,

Solution:: At balance = 2—

= MN|N

__RljoC T
R+1f;@C I+ijR’ :

i=1+_,r'|5'.1»'SIE. Hence. Rex Job
Zy R

1+i;£=1+ijR,or

L=CR*=10"x10%=1 mH.
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4 mH


7%

5. ‘Determine Y, given that m = 100 rad/fs
A. zero
B. infinite
C. 1200° A

- D. 12 -90" A
E. None of the above

8%

2. Determine I, given that &= 2 krad/s

—>A. 5/135° A B. 10£45° A

C. 5-—45" A D. 10790
E. None of the above

Sofution: joL =j2x10°x107 =0, - L
72x10* x0.25x107?

10 k2
—-—a’\f\f\f—i-—-—

e
. I

4 mH

10245 y( * 1 mII%
=/ 025mF

jaC

=20

The parallel impedance of /2 Q and /2 Q2 is infinite, so that no current flows in the 4 mH

inductor, The voltage across the capacitor is 10£45° V, and I = el

-=2/135" A
5 3 A

01H
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-7~ Find the voltage across the capacitor of the circuit shown.

M=0.25H
My \ 1
o o
2,8Cas() vV .
* + T 1F
T v
=
b. 0 ~c.2.26Cos(ty) d.0.25Cos(t)

7.Find the equivalent inductance for the following
connection , such that: L=60mH, L'=80mH and

M=100mH. a e

- L%z?éi_

2)34.2mH b)86.6mH ¢)-15.3mH d)134.2mH e)NOA
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Figure 7.

Two identical transformers are connected as shown i in figure 7. Determine the
impedance Z,

1082

150

10410 Q

. 10-j10 02

None of the above

Calculate the voltages v, and v, in the circuit ofFig. 2.

A v;=-10cost V; v;=-9costV
B. vi=10costV; v2=9costV
vi=10costV; v2=-9costV

C.

D vi=9costV;

vy =-10 cost V

E. None of the above

iy i=0
— - =t
M=9H o

r -
SKI vy

cd

) =

L=HE Sl.=10H ¥
iﬁ:)

| el 3

ey,

[

Find the turns ratio for the ideal transformer
shown in Fig. 7 required to match the 200 ohms
source impedance to the 8 ohms load.

moawe

= ==
o
anoLh LS

None of the above

Figure 2.




15.  Determine the Thevenin equivalent circuit
between terminals a and b in Fig. 13 if
V,=10£0" V. 20 M
ANy - e {:} a
A V’m =40 V; RT]] =250
B. Vm=20V: Rp=250 v (*
e C Vm=40V, Rp=500Q =g
D. Vm=20V;, Rp=500Q 7 .
E. Nohe of the above _ Or
Figure 13
19.  Determine Leg in Fig. 16 1f L = 1 pH.
A S j.LH GuH
— R 6uH - i
C. 4 ].L["i ""I —* g: ° L,
D 3 u_H 10pIt ml.f :
E. None of the above .
Figure 16
20.  IfT,=2 A in Fig. 17, find the value of )
1; that will minimize the stored erergy.
in
: e
A 133A © ©
B 2A .
C. 0 ~on (4 40 i’ 9H {4y
—= D. 0.67A ' .
E. Noug of the above . .
Figure 17
2. Find the input impedance Zag in the circuit shown below.
£ lor  F-
= Rbiss
A. 6+]5.896Q Sos0o * -
B. 83+j47Q _ 5 Jun J N
>C. 6.1+J50Q Vel |
D. 3.8+j9.20 . 7 _
E. None of the above K= o7y
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5. Inthe figure shown, vg = 10cos100nt V,
Ly=120 mH, Ly = 30 mH, R = 100 ohms,
N¢ =400 turns, and N2 = 1600 turns. Determine +

the coupling coefficient so that no current flows
in the 100 ohm resistor.

Vs

0.4

0.5

0.6 _
0.8

None of the above

moow>

g, In the circuit shown below, find the Thevenin equivalent circuit as seen from
terminals a-b.
Yo Jior f
W L=l

AN a
3;,:&

10l0 F5n
V

Y

Vihey= 4.82<-34.60, V, Z1ne= B.62<4B.70 0
Viheo= 4.82< 3450, ‘l.l'r, 2'[11,”: 8.62<40.38 )
Vineo= 48.2<-34.60, V, Z1ne= 86.2<48.79 O
Viney= 5<-34.80, V, Zrpe,= B.1<48.79 O
Mone of the above

moome

12. Consider a source Vs supplying the primary of a transformer. The secandary
is connected to a purely capacitive load Zc. The primary impedance is Z1, the
secondary impedance is Z2, and the mutual impedance between primary and
secondaryis Zm. Calculate the currents 11 at primary and 12 at secondary.

Given: Vs = 150 <0°V, Z1=j3600 Q, Z2=j2500 Q, Zm=j1200 Q, Zc=-j2400

—>A. 1= 13.9.<-90° mA, 12=166.6<+80° mA

B. 1= 13.9 <0° mA, 12=166.6<+180° mA Assume dot
C. 1= 33.5 <-90° mA, 12=356.5<+90° mA markings are both
D. I1= 33.5 <0° mA, 12=356.5<+180° mA up

E. None of the above


mvu3
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mvu3
Line

mvu3
Line

mvu3
Text Box
Assume dot markings are both up


1. Two magnetically coupled coils have a coefficient of coupling K=0.5. When they
are connected in series, their total inductance is 80 mH. When connection of one of
the coils is reversed, the total inductance becomes 40 mH. Specify which of the
following represents the self-inductance of one of the coils L.

60 mH

592.36 mH

40 mH

5.64 mH

None of the above

moom>

Determine 1,

+4 A rms

—6 A rms

—/4.8 A rms

—8 A rms

None of the above

{
moowmye W

11. Determine Iz in the circuit shown. _ilin
2 |'J
W J
I

o . q
[&%4{0 e | §
f

|

A, 2561 <166.85 A
B. 3.56<=-166.85 A
C. 16.42<-13.15A
— D.8.33<-193.15 A
E. None of the above

9. Find the voltage V(t) across the capacitor of the circuit shown below.

IH gﬂgﬂ 1H

000 oL
t e
a. 1.6 cost, V 2/2 cast, Ve —-,F
b. 1.41 cost, V Vv -
—. C.2.26cost,V |
d. cost, V

e. None of the above
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3. Determine the total energy stored in the
capacitors and inductors after the
switch has been closed for a long time,
assuming Vs =8 V.

A 12 J
B. 304
—>cC. 1204 Vs
D. 1484
E. None of the above

7%
4. If the dot marking on
reversed, the damping coefficie

A. increases
— B. decreases
C. remai

7%

7. Determine the minimum value of Z, k=05
as R, is varied between zero and it
infinity.

A j5Q
—B. j750 Z;n__"‘ Rf
C. 100 i
Bk 00
E. None of the abaove
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17%
9. Determine Thevenin's equivalent

circuit between terminals ab, :
assuming the transformer is ideal. e 10 C
10 7
Vo i : it
g, a4 ,'" PRl e B

LELe s N -
o 50£0°V 400 turns |
L]




The sinusoidal current source i(n) is given by

H(1) =10si0(1 20t} Amps)
t=0

This current is applied io the primary coil of e fransformer, as shown below. The primary coil (self-induetan
2H) is 100%-coupled to the secondary coil (self-indnctance 4.5H).

Find the value of the veltage v, at t= 0.

(a) 1573 kV
() -I1.31KY

(2) -15.75kV

@) 1131kV

(&) None of these

irt)
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1. Find the correct node-equation for the Voltaée V.
—>a) 6V, +V, -8V, =0

b) 2V +V, -4V, =0

) W=V, +V,=0

d) 3V, -2V, +V, =0

e) TV, -4V, +V,=0


mvu3
Line

mvu3
Text Box
Figure?

mvu3
Text Box
Figure?


5el™ A

D =

4. Find the Thevenin equivalent circuit with respect to the terminals a-b. What are the
values of Vq,, in V and Zty, in Q?

o b

—>a) Vi =10V, Z1;, =j10/3 Q
b) VTh =-§ V, ZTh :j3 Q
C) VTh =-6 V, ZTh =j14/5 Q
d) VTh =4 V, ZTh :_]8/3 Q
e) VTh =-2 V, ZTh :j5/2 Q

Z1 Z3
+ Ve -

5. What is the expression for V?

a) (Z1t2»)
b) 5 Z,

%C) Z,/4
d)2 7,
e) Z,/2

6. What is the correct set of equations for the mesh currents I, and I?

a) I (~Z,+4Z,)—1,(4Z,+42Z,)=0,1,—5=0

b) [ (~Z,+22Z,)~1,2Z,+27)=0,1 —2=0

) I(~Z,+Z,)~1,(Z,+Z)=0,1 —~1=0

d) I(2Z,+2Z,)—1,(Z, +Z,)=0,1,—1/2=0
>e) [ (-4Z,+2,)~1(Z,+Z) =01, —1/4=0
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17. If a capacitor with impedance Z, is connected in parallel to a load Z; = 300 +j450 Q.
What should be Z; in ohms so that the equivalent load is purely resistive?

a) -928.6 ]
b)-1112.5]
—>¢) -650 j
d) -750;
¢) None of the above


mvu3
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22. Assuming that the voltage V across inductance L1 is as shown in figure below and
that the mutual inductance between

- LlandL2is M12

- Lland L3 is M13

- L2and L3 is M23
Use the mesh technique to find the expression of the voltage V.

200 @ {*‘“‘]

—> a) V=- lell/dt - Mlzdll/dt + M13d12/dt
b) V=- Lidli/dt + Miodli/dt + Mzdl/dt
C) V=- lell/dt + M]zdl]/dt - M13d12/dt
d) V=- Lidl;/dt + Mj,dl;/dt + M3dI,/dt
e) None of the above
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Problem 1

2 ©
20Q
80/ A(Y)
e 21J3Q
(1 )| i 3
\=/20/50 V 428 —
b

Find Zth across aand b
A) Zn= 3.85-j0.77 Q
—>B) Zyn = 1.65-j5.50Q
C)Zn= 5.29-j8.82Q
D) Zy, = 6.50-j1.65Q
E) None of the above

Problem 2
What are the impedances in this circuit if v(t)=20 cos(10t+50°) Volts and i(t)=50cos(10t+20°) Amperes.

..........

R ( 1‘%:]
= 10 mH T
) 50 uF i(t)

A) 100Q,20Q, —j0.1Q, j0.05Q
B) 100Q,20Q, —j1.0Q, j0.05Q

—>C)10Q,20Q, j0.1Q, —j2000Q
D) 100,20Q, jl0Q, —-j20Q
E) None of the above


mvu3
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Problem 3
Find the node equations for the following circuit

10Q
_j 5
V, Va I V,
20Q 8
- 42Q <
1 J Sjo2sq  0Qs
£+ )
\=/20/50 V

(0.15+ j0.5)V, —0.05V, —0.1V, + 7.66 — j6.43=0

—>A) -0.05V, +(0.05- j3.8)V, - j0.2V, =0
-0.1V, - j0.2V, +(0.133+ j0.2)V, =0

(0.15+ j0.5)V, - 0.1V, —0.05V, +7.66 — j6.43=0

B) -0.1V, +(0.1- j3.8)V, - j0.2V, =0
~0.05V, — j0.2V, +(0.0833+ j0.2)V, =0

(0.15+ j0.2)V, —0.05V, —0.1V, —12.85— j15.32 =0
C) —0.05V, +(0.05- j3.8)V, — j0.2V, =0
~0.1V, - j0.2V, +(0.133+ j0.2)V, =0
(0.15+ j0.2)V, - 0.1V, —0.05V, —12.85— j15.32 =0

D) -0.1V, +(0.1- j3.8)V, - j0.2V, =0
~0.05V, - j0.2V, +(0.0833+ j0.2)V, =0

E) None of the above
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Problem 4
Find Vo (t) given ©=120 rad/sec.

20 Q%
L 20/110 V
(_)
A) Vo= -0.99 cos( 120t +94.29.°) Volts
—>B) Vo =-1.99 cos( 120t +194.29°) Volts
C) Vo = -1.99 cos( 120t -25.7°) Volts
D) Vo= -0.99 cos( 120t -115.71°) Volts
E) None of the above
Problem 5
__15/50 A
B e ~~
5O i10 Q < |
5 Q . :
| peg &7 20
( ".;10&/-\ 100

Find i, in the circuit above.

A) 8.178./104.62°
B) 23.14./89.62°
C) 16.36.,104.62°

—>D) 11.57./89.62°
E) None of the above


mvu3
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Problem 6

50 Q
TN 150 Q
100 Q ¢
iy T
N +* oo
j10Q
P » i /
()
N 120& V \\___1__‘_..-"'/
100 ©

Given the circuit above, what are the two mesh equations?

—>A) -120240° + (100 + j280)i, -190i, =0;  — j190i, +(50+ j50)i, =0
B) —120,40° +(100+ j400)i, —250i, =0;  — j250i, +(50+ j50)i, =0
C) -120,40° + (100 + j200)i, —150i, =0;  — j1501i, + (50 + j50)i, =0
D) -120/40° +(100 + j320)i, —210i, =0;  — j2101i, + (50 + j50)i, =0

E) None of the above

Problem 7
50 Q
,-'A'\ .':.‘\ I-"\I \ I.'\'-._‘ I-"\I
5:10 25 0
@ =)
2 || & L
) - = ==
= 20 /50 V

In the circuit shown above, what is the value of the reflected impedance of the 50 ohms resistor from the
primary to the secondary side?
A) 100Q
B) 125Q
C) 25Q
—>D) 200 Q
E) None of the above


mvu3
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Problem 8

Vo
,.""'-___‘I-"""-._‘.""\ ; o
20 Q 8
| ;\\
(A, 1000V
'-.\ — \ ) OO:ZVX
— 10\ |/
b

In the circuit shown above, find the Thevenin voltage across a,b

A) 76.82£-39.80° V
—>B) 57.3£-55.0° V
C) 28.6£-63.0° V

D) 65.99/-483° V
E) None of the above

Problem 9

For the same circuit of previous problem, find Zth across a,b
A) Zth= 4.9-j410
B) Zth= 1.08-j2.12Q
—C) Zth= 4.7-j6.71Q
D) Zth= 3.7-j5.1Q
E) None of the above
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Problem 10

o 5,_ 3 + vy
| g —
" 0.2 H ®
(v 1cos(t0t) V. / |\
\ \--‘_.'_o_.' - "\_.\..\.. .'.'/ 0 ] 25 VL
b
| .

Find the Thevenin equivalent resistance and capacitance/inductance with respect to the terminals a,b in

the circuit shown above

—A) R=0.1Q; L=0.18 Q
B) R=0.2Q;L=0.38Q
C) R=0.25Q;L=043Q
D) R=0.15Q;L=0.36 Q
E) None of the above

Problem 11
20Q
| —
A +
Vv, Vv 5
g ! ! 410Q ! «",
. g

In the circuit shown above, find the value of the impedance Z if
.V, =40+j30 V,V,=100-j50 V,and I, =20+ j30 A

A) 10-j5Q

B) 58+j14 Q
—>C) 68+j24Q

D) 5+j20Q

E) None of the above
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Problem 12
L 151,

T >

Find the input impedance Zi at the terminals a,b in the circuit shown above

SA) 7 -jleor—20 g

1+ j25Cw

B) Z = Lo+—2 o
1+ j40Cw

Q) Z-jlo+r—> o
1+ j40Cew

D) Z =jlo+——
1+ j15Cw

E) None of the above

Problem 13
In the circuit of the previous problem, find the frequency o such that the input impedance Zi is purely
resistive.
A) a):L 10009—1 rad/s
40C L
1 C
B =——,/1000—-1 rad/s
B 0= L
C) o= L 6002—1 rad/s
40C L
D) o= L 6009—1 rad/s
15C L

E) None of the above
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Problem 14

o
i1 j2Q
o’/ \“o
S e -j25 Q
| ng j9Q 3
# | ‘

In the circuit shown above, it is given that R=1 Q, and Vs= 100 volts. Find the current il as indicated.

A) 8,/-53.13° A

B) 7.07£-53.13° A
—>C) 7.07£-45° A

D) 8£-45° A

E) None of the above
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Problem 5

AV,
I(;"’ .“\\Ill
VX
+:\_ WA - AN A
L 10:1 i a.
gl & s 100 20
£y
'\.\_\/\’,/-J é =20Q
- { 00 v i
b

Find the magnitude of the Thevenin Voltage Vi, across terminals a,b in the circuit above. Given A=1/4.

—>A) 150V
B) 375V
C) 1429V
D) 7.15V
E) None of the above
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Problem 7

Ja N .
Il/" + "-..I ../_.- \\
Ve | _ ) +
-y —e————————®
. _.-"..I ¢
b\ o f 5
AN b R
s ¢ A
L? PLL W g
v

In the circuit shown above, given V, =48,90° V,Z, =3+j4Q,Z,=8-j6Q, Z,=3-j4Q and
Z, =8+ j6 Q). The Thevenin equivalent circuit values for the voltage souce and the internal impedance
across terminals e and f are:

A) 14,0° V,35-j35Q

B) 50-0° V, 25+ j25Q,

C) 1440° V,7.29Q

—>D) 50£0° V,1042 Q
E) None of the above


mvu3
Line


Problem 8

sq

e
AN

7N M=3 mH
\ V) P %

a 4 mH 2 9 mH

In the circuit shown above, the phasor form of the current | in amperes is:

10 cos(1000) v = 1€ = Bk

—>A) 1.833£-450° V
B) 0.917/-45.0° V
C) 15,£-5313° V

D) 3.0£-53.13° V
E) None of the above


nsabah
Line

nsabah
Text Box
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Problem 12

) L 2
2j % 50 5
2= 10]
L ®
Vs<+> +
2LV,
5= 5]
5—/— oj
®

Find V, if the source voltage is Vs = 202 60 ° Volts.

—>A)14.14 £ 15°V
B) 7.07£ 15° V

C)20£60° V

D)10 £ 60° V

E) None of the above

Problem 13 500 10£0A
—AA—p10

2050 VCD

Find Vo.

A) 40020V
—>B)-400 20V

C) 100«£0V

D)-100£0V

E) None of the above
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1. Animpedance Z1= (4+j4)
(12+j6) Q. If the input rea
active (average) power ?

1210 W

3025 W

826.39 W

1150 W

None of the above

moowr

{is connected in parallel with an impedance Z2=
ctive power is 1000 VAR (lagging), what is the total
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Text Box
Repeated
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nsabah
Text Box
j40sqrt(2)


3. The conjugate of the complex power delivered by a current source is 200 ~ 200
VA. If the source current is %445" A peak, determine the rms voltage across

the source.

40V rms

/40 V rms

80V ms

—40 V rms

None of the above j40sqrt(2) rms

moowmy
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11. Determine the value of C in the circuit shown if C takes 5 VAR, The operating frequency

is 50 Hz.
G
| MA
(3 ¢0° 2n 30,/0°
v < U
A. 1263 puF 562 —_ |
B. 14.74 uF Jo-6280
—C. 17.68 uF
D. 3uF

E. None of the above


mvu3
Line


AT
Q-n- ﬁ'%ﬁ—._ ®
(o) ool v {»"-é% A Z’
60 Hz
KA oo
K=0.75 T‘I

D.an ™
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1. The values of Ry, R,, C and L are unknown Load 1 absorbs a complex power of
50£—45° VA and load 2 absorbs a complex power of 100£45° VA . Determine R; if

¥, =25020° |
o st — o
1 K 1
B e
1 cl 3 Ra L
—>a 250M2 Q L_"jﬂ‘“:‘; b it
B s2 O | oud 4 ]
end L [ ead2
. 125Q Ve @ sad
g 125/42 Q.
e. None of the above.
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5. Find the voltage v,(f) across the capacitor of the circuit shown in & gure.o 35 ¢

£—afi=
e e YV
4H -

4F 1
a  1.60cos(2r) V. o A
b. 1.60sin() V. <+ T R
c. 32cos(r) V. = i

—>d. 226c0s() V. 202 cost (V)

©  None of the above.

6. Two impedances Z, =9.8£~78° Q and Z, =18.5£21.8° & are connected in parallel
and the combination in series with an impedance Z, =5253° Q. X this circuit is
connected across a 100-V source (rms), how much average power will be supplied by the
source.

980.8 W.

490 W.

1960 W.

13916 W.

None of the above.

v

o a0 op
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= e
4. How much complex power is delivered by the 5230° A (rms) current source to the

circuit shown in figure. Sy e bi
__S.ﬂ
& 7513748 VA, L 130 Lop
b 0 VA A Qé(_.o. ) 3V, g It
¢ 100 VA (1m$) vV
—>d. 1535£137.48° VA. - '
€. None of the above. \_
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9. Find f; in the figure shown if v, () = 248cos(10000r) V.

a. 0.8-0.62; A

b. 04-037 A.

c. 0.6-0.6jA

d 09-031 A

e. None of the above.

50«1\ H

LOwmH 7 T

| . 7 A
. .
Ty .D Q ‘%35’%’- ;) éﬁa

00 mH

10. In problem 9, find the average power delivered to the 375 €2 resistor.

a 92W.
b. 503 W.
—>c 492 W.
d 627W.
e. None of the above.

~10 kW.

~33.2 kW.

> P o o P

Jone of the above.

[2.Find the steady-state expression for v,(9)

v, () =10c0s(5000¢ +53.13°) V and v, (¢) = 8sin(5000) V..

4c0s(50000) V.
8.c0s(5000r) V.
16¢os(50001) V.
12¢cos(5000:) V.
None of the above.

® o o p

Calculate the reading of the two wattmeters (W, + W5) in the circuit shown in figure. The

" - e
|20
V ‘ & , Z
Z |
i S~
AN
in Fthe circuit shown if
O.YwnH 5/9'/“[?
U 2 | |
+ s
3 V., T6-1 ¥) v
’Uja ° 31

[22.3co0s(5,000t + 29.7) |

4/4
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Problem 8 ( 14 pts)
Consider the circuit shown

40 j5.78

12£0°V
rms

T

a. Forz =3-j5.2 Q ,determine the average power developed by the voltage source
and the average power absorbed by the load. (4 pts)

1/2



VTh—128 7 =9-j1.74V; ISRc 4Q v, j5.780Q

127 ’
[Vn| =9.18 V; 80 30
IL=Vi/6=15-j0.20A;  12,0°V <+>
V1=(31—2J'0‘-152éh=4.68 +HOV rms - _J7Q _15_29
ISRC=+=1.83+jOA

2

Psrc = Vilsre = 12x1.83 =22 W; P, = (9.18) ~7W.

X




R=£008

E=100v rms 6;
5&L=2c?c?:ru4

|

Figure 3.

3. Determine the power dissipated in the load in the circuit shown in figure 3.
f=60Hz.

388 W
638 W
525 W
453 W
None of the above

moO0we



Problem 14

100220 Vrms

It is given that the complex power of L1 is 5+j10 VA. It is also given that L2 absorbs 20W at lagging
power factor of 0.8. What is the phase difference between | and V as shown in figure?

—>A) 45.00°
B) 39.81°
C) 63.33°
D) 60.00°
E) None of the above.

Problem 15

What is the impedance of a load if it absorbs 20KVVAR at lagging power factor of 0.6 when a current of
magnitude 50 A rms flows through it?

—>A) 6 + 8j ohms
B) 3 + 4j ohms
C) 4+ j3 ohms
D) 8+ j6 ohms
E) None of the above.
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8% Load,
5. The complex powers absorbed Tne

by L) and ; are 1 + 0.2 kVA
and 1 —j0.2 kVA. Determine
Isrc, assuming that the phase

VYsne Load,

angle of Vgge is zero, Note S
that X need not be given. i e e

A. 202907 A B. 10£90°A

C. 10-0°A —>D. 2020° A
E. None of the abave

Solution: The complex power delivered by the source is 2 KVA The real power absorbed

2
b : b
by L; is in the 10 Q) resistor. If Vsre = ¥V, 20 V, then ]—1% =1000, 0r ¥,,= 100 V. It

follows that I, = 31?% =20 A, and Iscr = 2070 A.

1. A coil (R and L) has a resistance of 10Q and draws a current of 5A {RMS}
when connected across a 100V (RMS), 60 Hz source. Determine the inductance

of the coil.

a. 17.32 mH
b. 3248 mH
- . 4594 mH
d. 102.73 mH
e. None of the above


nsabah
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1. If M =5 mH, determine the ratio vi/v.

. di di ., di . M
Solution: Leg=Li + Lo =2M; v =Ly —; Vv, =L, —-M—; LN AT
dt dt dt ;Ym Yy
v, L,-M 60 - M 60mH 40 mH
hence, — = = + v, -
L,+L,-2M 100-2M
VvV —
2. Determine Vo, given that | = 1.20° A and o = 10 rad/s. k =
: . 05 O +
Solution: M =k,/L,L, =0.5H; secondary voltage is joMI, ol
with the dotted terminal positive with respect to the | <T> 1H § %1 H Vo
°
undotted terminal. Hence, Vo = -joMI = -j10x0.5] = -j5I.
O —

3. The lamp glows brighter when the dots are at coil terminals
Solution: The lamp glows brighter when the voltage across it is

largest. This occurs when the voltages across the windings are

additive, that is, when the dots are at terminals 1 and 2 or 1’ and 2.

12V 200
ac turns
2!
o, 50
4. Determine the reactive power absorbed in the circuit,
given that | = 1.20° A rms.
Solution: The equivalent series impedance is )5 Q — P
M =5+ j5. The reactive power is 5|I]* VAR. As a
15+5-]5
check, the current in the capacitive branch is %I = jl; the reactive power absorbed
Jo+o—)
by the capacitor is -5|jI|* = -5|I|* VAR. The current in the inductive branch is %I =(1
Jo+o—]

— )l = /2 £-45°1; the reactive power absorbed by the inductor is 5|+/2 I = 10|I]> VAR. The
total reactive power absorbed is 10|I]* - 5|I]* = 5|I]* VAR.

5. In the circuit shown, L; consumes

160 W at 0.8 p.f. lagging and L; T T

consumes 320 VAR at 0.6 p.f. m

lagging. Determine | when Xc is Vsre C_) Ly L — Xc
chosen for unity power factor, l l

assuming Vsgc = 200£0° V rms.

1/5



Solution: Ay unity p.f. the total reactance seen by the source is zero and the source applies

only real power. The real power consumed by L; is 3;2;)

power supplied by the load is 160 + 240 = 400 W. The current is

rms.

6. Derive the time-domain expression for vc,
given that vsgc = 10sin(2,000t) V.
Solution: wlL = 2x10%x2x10°% =4 Q;

1 1

E: 2x10% x100x10°

The node-voltage method can be applied,

=5 Q; Vgre = 10£0°.

the circuit being as shown. At the middle node:

VelH5 + (Ve — Vi)lj4 + (Ve — 10)/j4 = 0

At the right-hand node:
(Vx = Vo)j4 + (Vx — 10)/3 = 51, = 5(10 — V¢)/j4

Solving, V¢ =11.98 +j1.44 = 12.1/6.86°, so that

Ve = 12.1sin(2,000t + 6.86°) V.

7. Derive V1, and Z, as

seen between terminals

ab, given that vsgc =

10cos(1,000t + 45°) V.

Solution: wl; =
10%x30x10° = 30 Q; wlL,
= oM =10°x20x107° = 20

1 1
Q —=
oC 103 x50x10°°

=20Q; Vsre = 10£45°,

The circuit in the

Vsre

10£45°

400

400

Vgge £0°

VSRC

x0.6 =240 W. The total real

Z0° A

5Q
° Yy '.‘—r Oa
30 mH ® ()
__50 uF
® Ob
. 1:2
50 j10 ©
® Oa
° °
j20Q — 3 ’g
-ji20 Q
L Ob

frequency domain will be as shown, where o(L; — M) = 10 Q; oL, — M) =0 Q and is omitted.

The j20 Q in parallel with -j20 Q is effectively an open circuit. The current in the (5 + j10) Q
impedance is zero, Vg = 10245°, and V,, = Vqp = 20245°.

2/5



If the independent voltage source is replaced by a short circuit, the impedance on the
primary side is (5 +j10) Q and Zt, = 4(5 +j10) = 20 + j40 Q.

3. Determine the 5Q j10 Q
impedance seen
by the source, T ° ° o 50
. 4,0°V C)
assuming a = 2. — ° _
Solution: Reflection —|—'15 Q
of the (5 -j5) Q l.a 2:1

through the RH transformer gives (20 — j20) Q. The impedance on the secondary side of the

LH transformer is (25 — j10) Q. Reflected to the primary side, this becomes (25 — j10)/a® Q.

4. If vge = 10c0s(1,000t) V, determine the energy

stored in the circuit in the sinusoidal steady state ? .
att=0, assuming C =1 uF. 1H
Solution: Att =0, the voltage across C is 10 V and Vere —_—cC 5 k=05
the current through the inductors is zero, being 1H
proportional to the integral of vg.. The energy stored ®
.

isW = %Cv2 =50C.

5. Determine R, giventhatl =0
and R=2 Q.

Solution: Since | = 0, the voltage

across Ry is 10 V, and the same
current 0207 ~1040° 4ove i10 Q:
R E 30.£0° V
through R and R,. It follows that
@RX =10, 0or R, :5.
R 2
2/0°V

7. Determine the maximum power that
can be delivered to R, assuming R
=0.5Q.

Solution: The primary voltage of the

upper transformer is always 1 V. On

3/5
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open circuit, the source current is zero, the primary voltageis5-1=4V, and V;; =8 V. On
short circuit, the primary voltage of the lower transformer is zero, the source current is (5 —
1)/R and the short circuit current is 2/R. This gives, R = 4R. The maximum power delivered
is (8)%/(4x4R) = 4/R.

8. Given that the load L consumes 1200 W at 0.8 Riine
p.f. lagging and the magnitude of the voltage %7
across L is 300 V rms. Determine the power Supply Ll Lis00——
dissipated in the resistance Rjpe, if Rjne = 0.5 Q. voltage : T
Solution: The reactive power absorbed by the load l
1200 v?

is

p x 0.6 =900 VAR. The reactive power absorbed by the capacitor is 0= -3000

VAR. The total complex power is 1200 + j(900 — 3000) = 1200 — j2100 VA. The magnitude of

J(1200)? +(2100)2
300

the line current

=4/65 A. The power dissipated in Rjne iS 65Rjine.

9. Two identical coils, each having an inductance of 10 mH, are connected in series. When
the connections to one of the coils are reversed, the total inductance is multiplied by a
factor a. Determine the coupling coefficient of the colls.

Solution: (10 + 10 + 2M) = a(10 + 10 —

2M); 2M(a + 1) = 20(a - 1);

M zlo(a—l); k:M: (a-1
a+1 10 a+1

10. Determine Iy, assuming R =4 Q. -
Solution: The voltage across all 1020° VC_)

windings is zero. Hence, |, = %A, and

l» = 2 A. Setting the net mmf to

N

zero, 4001, — 100l, + 200l; = 0, or
4x%x10

—2+ 213 =0, which gives I3 =

+
20 20 o
1- =y =lh—lg3=1+2=. 10£0 VC)
R x=1l2—13 R _

4/5



11. Determine the frequency at which maximum

1F
power is dissipated in the 10 Q resistor, L 8Q I—
assuming L =1 H.
Solution: —= =L . Maximum power is 5£0°V § 100
oC o

dissipated in the 10 Q resistor when X, = -X,

which gives ol = 1 ,0r @ = 1 rad/s.
w

JL
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1. If M =5 mH, determine the ratio vi/v.

. di di ., di . M
Solution: Leg=Li + Lo =2M; v =Ly —; Vv, =L, —-M—; LN AT
dt dt dt ;Ym Yy
v, L,-M 60 - M 60mH 40 mH
hence, — = = + v, -
L,+L,-2M 100-2M
VvV —
2. Determine Vo, given that | = 1.20° A and o = 10 rad/s. k =
: . 05 O +
Solution: M =k,/L,L, =0.5H; secondary voltage is joMI, ol
with the dotted terminal positive with respect to the | <T> 1H § %1 H Vo
°
undotted terminal. Hence, Vo = -joMI = -j10x0.5] = -j5I.
O —

3. The lamp glows brighter when the dots are at coil terminals
Solution: The lamp glows brighter when the voltage across it is

largest. This occurs when the voltages across the windings are

additive, that is, when the dots are at terminals 1 and 2 or 1’ and 2.

12V 200
ac turns
2!
o, 50
4. Determine the reactive power absorbed in the circuit,
given that | = 1.20° A rms.
Solution: The equivalent series impedance is )5 Q — P
M =5+ j5. The reactive power is 5|I]* VAR. As a
15+5-]5
check, the current in the capacitive branch is %I = jl; the reactive power absorbed
Jo+o—)
by the capacitor is -5|jI|* = -5|I|* VAR. The current in the inductive branch is %I =(1
Jo+o—]

— )l = /2 £-45°1; the reactive power absorbed by the inductor is 5|+/2 I = 10|I]> VAR. The
total reactive power absorbed is 10|I]* - 5|I]* = 5|I]* VAR.

5. In the circuit shown, L; consumes

160 W at 0.8 p.f. lagging and L; T T

consumes 320 VAR at 0.6 p.f. m

lagging. Determine | when Xc is Vsre C_) Ly L — Xc
chosen for unity power factor, l l

assuming Vsgc = 200£0° V rms.
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Solution: Ay unity p.f. the total reactance seen by the source is zero and the source applies

only real power. The real power consumed by L; is 3;2;)

power supplied by the load is 160 + 240 = 400 W. The current is

rms.

6. Derive the time-domain expression for vc,
given that vsgc = 10sin(2,000t) V.
Solution: wlL = 2x10%x2x10°% =4 Q;

1 1

E: 2x10% x100x107°

The node-voltage method can be applied,

=5 Q; Vgre = 10£0°.

the circuit being as shown. At the middle node:

VelH5 + (Ve — Vi)lj4 + (Ve — 10)/j4 = 0

At the right-hand node:
(Vx = Vo)j4 + (Vx — 10)/3 = 51, = 5(10 — V¢)/j4

Solving, V¢ =11.98 +j1.44 = 12.1/6.86°, so that

Ve = 12.1sin(2,000t + 6.86°) V.

7. Derive V1, and Zt, as

seen between terminals

ab, given that vsgc =

10cos(1,000t + 45°) V.

Solution: wl; =
103x30x10° = 30 Q; wlL,
= oM =10°x20x107° = 20

1 1
Q —=
oC 103 x50x10°°

=20Q; Vsre = 10£45°,

The circuit in the

Vsre

10£45°

400

400

Vgge £0°

VSRC

x0.6 =240 W. The total real

Z0° A

5Q
° Yy '.‘—r Oa
30 mH ® ()
__50 uF
® Ob
. 1:2
50 j10 ©
® Oa
° °
j20Q — 3 ’g
-ji20 Q
L Ob

frequency domain will be as shown, where o(L; — M) = 10 Q; oL, — M) =0 Q and is omitted.

The j20 Q in parallel with -j20 Q is effectively an open circuit. The current in the (5 + j10) Q
impedance is zero, Vg = 10245°, and V,, = Vqp = 20245°.

27



If the independent voltage source is replaced by a short circuit, the impedance on the
primary side is (5 +j10) Q and Zt, = 4(5 +j10) = 20 + j40 Q.

3. Determine the 5Q j10 Q
impedance seen
by the source, T ° ° o 50
. 4,0°V C)
assuming a = 2. — ° _
Solution: Reflection —|—'15 Q
of the (5 -j5) Q l.a 2:1

through the RH transformer gives (20 — j20) Q. The impedance on the secondary side of the

LH transformer is (25 — j10) Q. Reflected to the primary side, this becomes (25 — j10)/a® Q.

4. If vge = 10c0s(1,000t) V, determine the energy

stored in the circuit in the sinusoidal steady state ? .
att=0, assuming C =1 uF. 1H
Solution: Att =0, the voltage across C is 10 V and Vere —_—cC 5 k=05
the current through the inductors is zero, being 1H
proportional to the integral of vg.. The energy stored ®
.

isW = %Cv2 =50C.

5. Determine R, giventhatl =0
and R=2 Q.

Solution: Since | = 0, the voltage

across Ry is 10 V, and the same
current 0207 ~1040° 4ove i10 Q:
R E 30.£0° V
through R and R,. It follows that
@RX =10, 0or R, :5.
R 2
2/0°V

7. Determine the maximum power that
can be delivered to R, assuming R
=0.5Q.

Solution: The primary voltage of the

upper transformer is always 1 V. On

3/7
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open circuit, the source current is zero, the primary voltageis5-1=4V, and V;; =8 V. On
short circuit, the primary voltage of the lower transformer is zero, the source current is (5 —
1)/R and the short circuit current is 2/R. This gives, R = 4R. The maximum power delivered
is (8)%/(4x4R) = 4/R.

8. Given that the load L consumes 1200 W at 0.8 Riine
p.f. lagging and the magnitude of the voltage %7
across L is 300 V rms. Determine the power Supply Ll Lis00——
dissipated in the resistance Rjpe, if Rjne = 0.5 Q. voltage : T
Solution: The reactive power absorbed by the load l
1200 V?

is

p x 0.6 =900 VAR. The reactive power absorbed by the capacitor is 0= -3000

VAR. The total complex power is 1200 + j(900 — 3000) = 1200 — j2100 VA. The magnitude of

J(1200)? +(2100)2
300

the line current

=4/65 A. The power dissipated in Rjne iS 65Rjjne.

9. Two identical coils, each having an inductance of 10 mH, are connected in series. When
the connections to one of the coils are reversed, the total inductance is multiplied by a
factor a. Determine the coupling coefficient of the colls.

Solution: (10 + 10 + 2M) = a(10 + 10 —

2M); 2M(a + 1) = 20(a - 1);

M zlo(a—l); k:M: (a-1
a+1 10 a+1

10. Determine Iy, assuming R =4 Q. -
Solution: The voltage across all 1020° VC_)

windings is zero. Hence, |, = %A, and

l» = 2 A. Setting the net mmf to

N

zero, 4001, — 100l, + 200l; = 0, or
4x%x10

—2+ 213 =0, which gives I3 =

+
20 20 o
1- "=y =lh—lg3=1+2=. 10£0 VC)
R x=1l2—13 R _

al7



11. Determine the frequency at which maximum

1F
power is dissipated in the 10 Q resistor, L 8Q I—
assuming L =1 H.
Solution: —= =L . Maximum power is 5£0°V § 100
oC o

dissipated in the 10 Q resistor when X, = -X,

which gives ol = 1 ,0r @= L rad/s.
w

JL

15. Determine the total power
dissipatedin RifR=1 Q. 2Q 20

Solution: With either of the
10co0s100t V acting alone, ir; = R
10 X 2 = 5 . The + +
ot 2R "R+2 R+1 10cos100t V _ B 10cos100t V
R+2
current due to both 10cos100t
10co0s200t V
V sources, with the 10cos200t
V source set to zero, is 10 and the power dissipated in R is 100R 5= SOR 5 - With the
1 2R+1° (R+1)

, and the power dissipated in R is

10c0s200t V source acting alone, irs = Rlol
+

100R = SOR > - The total power dissipated in R is 100R2 .
(R+1)

2R+17 (R+1)

16. Determine i, given that
VSRCl |S 15 V dC and VSRCZ =
10cos(3,000t) V.
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Solution: With Vgsgc: applied and
Vsre2 Set to zero, the circuit

becomes as shown. 15 = 3V,, so

that V,=5Vand |, = —*=-1

. ()

With Vsre, applied and Vsge:
set to zero, the circuit becomes as

shown. It follows that: -2V, = V, +

_ZVX , or VX[3+

Ac

2 jzo,which

IAc
gives V, = 0. Hence, lo>

= 10200 =2/0°A. Thus,

io = -1 + 2c0s(3,000t) A.

2Vx lo
* VWV —
20
2Q

17. Determine k so that the input resistance is

purely resistive.

Solution: Disregarding the 10 Q resistance

and replacing the linear transformer by its T-

equivalent circuit, the circuit becomes as
shown. The input reactance is
 Xul(i20+ jXy)

j10 + jX =0, or
J IAm 120
X2
10 + X, — Xy ——% =0, which gives
20
Xy =+/200 =102 . Hence, k _10v2
400

1

V2

5Q

10£0° V

10 Q
AAYAY, k
A A
([
Z,—> j10Q B0Q == 200
([ J
(10 + Xy) Q  j(40 + Xy) Q
Xy Q@ T -j200Q

=0.71.
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18. Determine Z so that maximum power is
transferred to it and calculate this
power given that the source voltage is

10 V peak value.

Solution: We will determine TEC as seen
by Z. On open circuit, the currents are as
shown. From KVL: 10£0° — 51/2 + 51/2 =
V. In This particular problem, the
voltages across the 5 Q resistors cancel
out. Hence, V1, = 10£0° V peak value
When Z is replaced by a short
circuit, the currents are as shown. From
KVL: 10.£0° — 5(lsc + 1/2) = 5(lsc —
I/2) = 0. Again, the terms
involving | cancel out. Hence, I
=1,0°A, and Z, =

10207 _ 10 Q. It follows that for

o

maximum power transfer, Z = 10

Q. The power dissipated in the

2
load is Vin 1 =1.25 W.
J2 ) 4x10

+
10207V <>

717

50

= |

50

L 112 J ol e +
<:>m4mv " Vo




Problem 1

Given 3 elements R = 10KQ2, L = 10mH and C = 625nF powered by a source
v = 90sin (10,000t + %) (V). Find the impedance of each element Zg, Z1, and Z¢.

A) Zp = 10KQ, Z; = 100jQ, Zc = —160j9
B) Zp = 10KQ, Z; = 10jQ, Zc = —1659
Q) Zp = 10jKQ, Z, = 10jQ, Zc = —1600j
D) Zr = 10KQ, Z;, = 10jQ, Zc = —16059
E) None of the above

Problem 2

Find the Thevenin equivalent voltage between A and C. (Impedances are in §2)

10 + 105 (A)

A) 285-190j V
—>B) -741+494j V
Q) -741-494j V
D) 2854190j V
E) None of the above


Dr Sabah
Line


Problem 3

Find the Thevenin equivalent voltage between A and B.

202
NV
21
iy 1092
—VW\ — e A
1Qﬂv3<i> L _5j0
* B
A) 39.7V £21.6°
B) 18.6V£7.1°
Q) 18.6VZ — 7.1°
D) 39.7V/ — 21.6°
E) None of the above

Problem 4

Find the nature of Z such that the Thevenin equivalent impedance between A and B is

1.

w0a(})  gio g2j0

Sy

A) 0.8 — 1.4jQ)
B) 0.8+ 1.4jQ
C) 0.5 — 2.5jQ)
D) 0.5+ 2.5j0)
E) None of the above



Problem 5

Find the Thevenin voltage between A and B.

55
000N o A
0o 2w (1)siw
* B
A) 50+25] V
B) -100+50j V
C) 100+50j V
D) -50+25j V
E) None of the above
Problem 6
Find the Thevenin impedance between A and B.
20 AL
109
sovzoe () A
452 —652
B

A) 1.49-0.55] Q
B) 0.96+3.21j O
C) 0.96-3.21j Q
D) 1.49+0.55) O
E) None of the above



Problem 7

All the inductors are equal to 55€2, all the capacitors are equal to —67€2, all the resistances
are equal to 102. Find Z4p.

A) 30.564+16.98j Q2
B) 30.56-16.98j O
C) 27-95 Q
—>D) 274+9j Q
E) None of the above
Problem 8
Find ’il.
VL0 g
N, Wy ;
emAz0r() wgike  ote F6000j9
A) 0.76-1.14j mA

)
B) -0.26+1.6] mA
C) 0.26-1.6§ mA
D) -0.76+1.14j mA
E) None of the above
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Problem 9

Find il.
—2jQ
| |
| |
1
JQ 6A/45° 20 2A/0°

A) 3.38Z4 —29.2° (A)
B) 7.55/ — 82.4° (A)

D) 3.384£29.2° (A

)
)
C) 7.55/82.4° (A
)
E)

None of the above

Problem 10

Write the two mesh current equation for I; and I Don’t solve. (Impedances are in 2).

50V £0°

A) 10051, + 60515 = 50
B) 12051, — 801, = 50
C) 10051, — 80j1, = 50
D) 10051, — 6051, = 50
E) None of the above

205

40§ /—\ 60

6051, + (100 + 805) 1> = 0

—80511 + (100 + 805)I» = 0
—80511 + (100 + 805) I = 0
—6051; + (100 + 805) I, = 0



Problem 11

If I, = 20cos(10, 000t + %)(A) find the energy associated with the 2 coils at the time ¢ =
1007 s .

0.5mH

NW— ¢\

5Q I,

L() 1mﬂ;§ %}mﬂ 150

Problem 12

Find the Thevenin equivalent impedance 10V 245
between A and B. (Impedances are in €2.)




Problem 1

Find the Thevenin equivalent voltage between A and B (V4p).

~3jQ
i i
20j9§
_|_
520() 308V
2V, "
B e
A) 15V
B) 20J \%
C) 20j
D) 15J \%
E) None of the above

Problem 2

Find the average power associated with the 6A current source between A and B.

20 A
NWN—

10j9§ 3AL0° 25Q §5Q
6A£0°

A) -23.86W
B) 23.86W
C) 28.71W
D) -28.71W
E) None of the above



Problem 3

Find R that satisfies the maximum power transfer constraint.

10€2

e

) 149
) 150
C) 16.33Q
)
)

oy

D) 17.46%)
E) None of the above



Problem 8

Find Ny and X such that maximum power is delivered to the 1000§2 resistor.

109 0.16592 -
Ay, AAAS 5: N2 JX

5V Cj % ‘ 100092

A) Ny =50, X = —16
B) Ny =10, X = —16
C) Ny =10, X = —0.64
D) Ny =2, X = —0.64
E) None of the above



Problem 9

Given Z; = 100 + 100§, No=90, N,=10, find V.

A) T.0TVZ —135°

B) 63.64V £45°

Q) 63.64V £ — 135°
D) 7.07V £45°

E) None of the above

Problem 10

&

54(1)

Ny

1

Q0QJ
<

Find X such that the maximum power transfer constraint is satisfied.

(D) 6+5)4)

—259
I
§5j9
270
()5iv)
|| AN
10



The following given is used in the next 5 problems.

powered by a 240Vy,s, 60Hz source:

3 electrical elements are

1 \Ji VI,

240V R 520° @ Ly L,

The following is given for the three elements:
L1: 240W, PF=0.6 Lag

L2: 200VARS, PF=0.5 Lag

L3: 100VA, PF=0 Lead

Problem 11

Find the total apparent power.

A) 725.67VA
B) 626.33VA
C) 550.2VA

D) 888.8VA
)

E) None of the above

Problem 12

Find the total power factor.

A) 0.567 Lag
B) 0.646 Lag
C) 0.808 Lag
D)
)

E

0.747 Lag

None of the above



Problem 13

Find the magnitude of the total current I.

A) 5.21A

B) 3.02A

D

)
)

C) 2.292A
) 7.40A
)

E) None of the above

Problem 14

Find the capacitor that needs to be placed in parallel with the loads to adjust the power
factor to 0.9 Lag.

Problem 15

Find the magnitude of I again after the power factor is adjusted as in the previous problem.

A) 1.64A

B) 3.29A

D) 2.13A

E) None of the above

)
)
C) 0.91A
)
)



Problem 16

Consider the linear transformer of the figure below, given w = 1rad/s, find the coupling
coefficient K, such that the Thevenin impedance between A and B is purely resistive.

109 K 109
A
°
1059 — —2050Q
B e
A) 0.79
B) 0.82
C) 0.85
D) 0.88
E) None of the above
Problem 17
Find I.
J
o ! g
/000N O000——
° °
Y/
. + . L .
105 (V) <_> %2}9 —— 250
AAAY A
4Q 202
A) 0.0389 - 0.62267 A

)
B) -0.0778 + 1.2452) A
C) -0.0389 + 0.6226j A
D) 0.0778 - 1.2452j A
E) None of the above
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