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Questions 1 (6 points)

If the source voltage in the figure below is 220 Vi, determine the source currents and the current
in the ncutral line, T,x.
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Questions 2 (6 points)

In the balanced three-phase Y-A system shown in the figure, find

a. the magnitude of the line current /;
b. the total average power delivered to the load.
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Questions 3 (6 points)

of the combined loads, and the magnitude of the phase current in the dclta load.
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The circuit in the figure is excited by a balanced three-phase sourc
@ WZ; =1+1Q,7, = 24-30Q , and Zy = 12 +5 Q, determin¢
v

-

¢ with a linc voltage of 210 Vi,
the magnitude of the line current




Questions 4 9 points)

n the figure .
1gure below, two wattmeters arc properly connected to the unbalanced load supplied by a

alanced s
. Dt ource such that 1,, = 208.20° V.. with positive phase sequence,
crmine the reading of each wattmeter, S

b. Caleulate the total ; apparent power absorbed by the load.
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Questions 5 (7 points)

mthe shown netw ork,
a use source transformatio
relations in the circ

£

uit in their simplest form.

current
n to write down the two mesh equations that govern the
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Question 6 (8 points)

~ For the circuit shown in the figure, find:

a. the self-impedance of the primary circuit Zy,.
b. the self-impedance of the secondary Z,;.
¢. the source and 10ad currents 1y and 1,.
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Bure, replace the transformer by its T- equivalent model to find the
of the load Z.

Quecstion 7 (9 points)

For the circuit shown in the fig
evenin equivalent to the Jeft

‘ Ziti Vru
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Question 8 (9 points)

For the circuit shown in the figure, if @= 1,000 rad/s, determine
a. the currents Iy and I,.

b. the energy stored in the couplcd coils at r =2 ms, W(t).
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University of Jordan FEZ12 - Klectric Circuits B Second Wednesday, 06472016
Depariment of Klectrical Eagineering — Summer Senvester 2014-2015 Fram  Tioer 15:00 - 600 pm
Name: _ Ins - Section#  Serial #
Section | [rr, Mohammed Abuclhaj Section ) Dr. Eyad Frilat Secrion 4 Mohammed Abuclhaj

tions § (& points

If the source voltage in the figure below is 220 V., determine the source currents and the current
in the neutral ling, I,

] Lo (N I (A) L (A) Ty (A)
1 16220374 10 —120° 4 16.9.97.4° 4 10.82 - 90" 4
241
| Doy
Solution; Ty j, 5 1\4 o [ A-jinQ
For phase a. | I t‘_,_,, 2 " = _] "
'\h "1[’ ,.-'[.U + L
I. = i ' . 5 e 220/A0F ¥ i }
a Zy+2 27-510 28agauev S ETATY
1 10 [
For phase b, J T —
Via 220£-120°
2 = e _1ne
T 2 =102-120
For phase ¢,
Ven 22021200 22021200
. LA = = 16923297 3§°

€T Zo+2 1245 132162
The current in the neutral line 1s
L=<+l +L)or -1, =1, +1, +1,
Iy =(7.166 + )2.654) + (-5- |8.667) + {-2.173 + )1 6.753)

1, = 0007~ j10.77 = 10.77.£90°

le ==1, =108 ~90° A
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uestions 2 |6 points -
In the halanced three-phase Y-\ system shown in the figure, find

a  the magnitude of the line l.'.lIITE"i'Ll N 110,407 V' rms a0
b. the total average power delivered 1o the load. f_l;._ e v
i (A Pioe (W) 9—j6 £2
T 9=y6 02
Solution: 0—i6 0}
Convert the delta load to Y as shown NoAE Vs 50
E:" ’h‘\hl"'!
below, N/
L
2, w2
LA
a_ j6
Z, = _j‘ =3-j20
We consider the single phase equivalent
shown below,
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uestions 3 (6 ints

T;u.‘: circuit :'_"' the figure is excited by a balanced three-phuse source with a line voltage of 210 V.
iz, =1 +J'“ (L Zy = 24-j300) ,and Z, =12 + 5 ), determine the magnitude of the line current
of the combined loads, and the magnitude of the phase current in the delta load.
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Questions 4 (9 points)

In the figure below, two wattmeters are properly connected o the unbalanced load supplied by a
halanced source such that 1, = 2082707 Vo, with positive phase seguence.

\
a4 - _@_-:}-.-.———- ~—n

4. Determine the reading of each wattmeter,
b. Calculate the total apparent power absorhed by the load.

[ WM | Wo W | Su(vA)
2589 W | 4508 W RIS VA
§ g &
Solution

If V, = 208207, V,_ =208£-120°, V', =208£120°,
o Ya 20800°
o TR

v 2082 -120° N
I, =—%= . =14.708 2 - 75°
R T ey T i \

s V,  208.120°
AT Zo 13g22620

= 10.4.20°

=]6.97.38°

I, =D ~Tg, = 104.£0°-16.97.38°
I, =10.4+2.08% - jIS.867

I, =20171£-5187° @

T =Ty =y =16297.83°-14.708 2 - 75°
1o =30,64-10103°

P, =| V[l s |cosey, -8,,) &,
P, = (208)(20.171) cos{0" + $1.87°) = 2590 W

P, =V, |1 |costor, -0y,) &

But V, =-V, =208260°

P, = (208)(30.64)cos(60° - 101.03°) = 4808 W
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Questions 5 {7 points)

In the shown network,

2. use source transformation to write down the two mesh equations thut povern the current
relations in the circuit in their simplest form.

b. Find V,.
j14
2141 211
ANV m ANV
+ ‘p =
oy (+ A0 1= 2L0° A
s v (%) ;.111'% 3 Q - T (1) 20
- '\I’l ¥
Equation (1) (24 J4)1, - jI, =8230° (V)
Equation (2) = 1, +(2+ j3), = 2£90° 2.072211°F
Solution
20 10 -1
a) AWy AW I
. .
For loop 1.
BL30° = (: +j'l:|11"—j[z (1)
For loap 2. ((4+2 = jila—jl, + (4 = 0
or I, = {3—j1]i:—i {2)
Substituting (2) into (1). B230°+(2+j4)2 = (14 + T

I, = (10.928 +JI14 +jT) = 1.037.221.12¢

Vo= 2L = A0T4L20L12°
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Question 6 {8 points)

For the circuit shown in the Tigure, find:
a.  the self-impediance of the primary circuit Zy;.

b. the self-impedance of the secondary &y
¢. the reflected impedance as seen by the primary coil Zy. _ _ L/ noS '.;\)
d. the source and load currents 1y and 1. (,kb y] - e f_“-'{}‘) (-{‘u 0l e 7" 2 ;
£, '
Zy () Z3, () Z@ | himA) Iy (mA)_
| F00+ 370060 | 900 90081 | S00+ 80002 | 36325Z—hbmid-{ 59.63£463.4% mA

. i 6 s
fs vt [ A8 5?—5;--*#———-;;;—“,

EQQ ‘HZ.'E..

2765

apgar

8002500

Solution:

::; = F::;"'II_...' ;-r"?'. = tl:{__-l'i-”};: + K|

un;H' urpt

I_.:—-'I— z.:_' ip 'F’- ] Jlulr-l. }:-_l_l
¥ = 4 ll'L: - z_ = iI.U'| .
Mesh 1 Vg = (Zy + 1R+ qul ), M
Mesh 2 0= -puddl +(Z <Ryl )l
2, =R, * L, + Z Sell impedance of the primary
Z. =R, +pl +2 Sell impedance of the secondary

= 2, h- Ml
0= jwhl +2Z,L

I :-;"f’_ri;
Za
g Dot (o W
. 3 7.
LY W
Ll e T A Primary Current
i ‘IH.I.‘ N J'FJ:E}I se c Em
" 3 7wt 5 condary Curr
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Question 7 (9 points)

For 111-:_circui1 shown in the figure, replace the transformer by its T- equivalent model to find the
Thevenin equivalent to the left of the logd 7.

w1
™ V) Zn (0 -j40 20
e BoNg¥ ¥
61374 -46.2°1 S sa3 Ema
29.2/85.65°0) k C :
Ay () z
er= | rd's 44600
Solution )
T-equivalent (draw and label)
41 o 343 il
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+ — = ‘.“
120 ng) £
- E\li/’
24 ;10 e 2
— I,._(“Y_'L._.__f"".""\ Y e
—_—
i —_—in
[ ] e
4+ j o %t ":_‘HI'
ro= " (1200=61.372-46.22° - B
™ A4+ 6 b

L8P a5+ 2020 /7 )

Z,, = j27 +(4+ j)Ij6) = j2T+ g /e




Duestion B {9 points)

For the circuit shown in the figure, if er= 1,000 rad's, determine
a. the currents Iy and by
b. the energy stored in the coupled coils at £ = 2 ms, Wt

Iy (A) LA Wit) (md)
246272.2°4 088, -97.5% 4 437
e Py
I=0%
_1_1 an m 50l
AN — T e TT T '
gon (1 00 th
12,00 (2) a8 (2) war v
ket §
o TR T Ty

Wh— T ST ——Wr

Q A4 () &

Solution
Formeshl. j12 = (4 +j10—j5); + 5L+ 51, = (4 + )5 ~)10L, (1)
For mesh 2. 0 = 20+ (8+j10=j5)1: +)5L + 5L

=20 = +101, + (8 + jS)I, (2)

il2 _[4+j5 +jm:[1.}

20| | +jl0 8+j5]1, 4 =107+j60, A = -60-j296. A; = 40-j100
= JA = 2 71.]5"

L ana S AMICRIER o SR s+ TR A

L= AvA = O878L9748°A |, = 0,878 cos(10001 — 97.48°) A

I =15L-01 = 332974897 A

At t = 2ms, 10001 = 21ad = 114.6°,
The toial energy stored in the coupled coils is
w= 0.5Li,° + 0.500:" + Mi,i

Since ed., = 10 and = 1000, 1y = L, = 10 mH. M = 0.5L,= SmH

w =051 I}}I—E,-'HS}: +0.5(10)40.8391)7 + 5(-2.445)(40.8391) P w=43.67m)

i, = 0.9736cos(114.6° + 143 09%) = -2 4458
Iy = 2.53cos(114.6° + 153.61°) = 40.8391]
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