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uestions 1-3 ..
In Fig. 1, () = vee(r) 11(f) + wa(f) + va(f). Answer questions 1-3.

1. the average voltage Vyeis V. " \lw{‘:h ]
e T
@® o0 b. 30 | VYC. 25 ) 28 d. 5477
2. the effective voltage Veris V.
a. 28.28 b. 70.71 @ 38.73 d. 54.77
3. if () appears across a 10-Q resistor, the average power dissipated is W.
a. 150 b. 300 (S 1000 d. 80

vdevl,v2,v3, V

Fig.1
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uestions 4-9
Figure 2 . TN
Coilpose dShtc_)ws‘th.e vollage _aEEhed to aJpad and its absorbed instantaneous power p(/). If the load
oOfresistive R and reactive &: clements in series. Answer questions 4-9. @b

4. the voltage amplitude V,, is \ 8

Ciopt
a.  7.07 @ 10 c. 14.14 d. 5
3. the frequency, f; of the voltage waveform is Hz. bal
q _— T qex(o
a. 20 b. 40 ‘ @© 50 d. 100
6. the average power P drawn by the load is w. Ceon Loy
a. 60 & 40 c. 30 @ 20
mn'?tiu) the current amplitude /,, is A.
o
o @ 4 b. 8 k. § d 12
W & :
8. the phase shift &between (/) and i(¢) is g Cany = qoxb
La 0 b 307 (<) 60° d. 45° (_V@;u::ﬁ .
9. The instantaneous power p(f) is given by A. wog 3¢ ces®
@ 20+ 40cos(2007 - 60°) b 40+40sin(100m +30%) Tt
c. 80sin(100ar +30°) d. 80cos(200m + 60°) ‘{5‘6 T =i
(;:"" y 70
r-—'/i ~ B0
Lo Yo~ g.,_ 22 g
i 40
AP =1 ;lao * ol
%y Py
i o
2 10
0
6o (C/re g
-10
%0 :
220
-go
e 1. w 305
U~ @ -40
3 g )y v w e pe» = Wo # -° Fig.2
o0 - " go*
Go + Vm‘ Pﬁb = V”]:w\ cosS
lP\ N ao =20 =
3 Y vt
;dw*i“;\ Yo @ PO _\o‘qu°se
v x @ 27
box R " .
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Questions 10-14 i

For the circuit shown in Fitz.3.<(‘}(r) = 10sin(100%) A and the load impcdanc#@ is adjusted to absorb the
- 2 A — ™
Maximum average pawer. Answer questions 10-\3 4.
e e ] 3 Bl v

v10. the complex impedance Z; which absorbs maximum power is Q

a. 24,369° ® 242-369° c. 1.782-535° d 1.78£+535°
11.  the maximum power P, absarbed by the load is W.

a. 24 @ 30 Q@ 78 d 1758
12.  the reactive power supplied by the source Q, is VAR

(3 28125 b -28125 ¢ 00 d. -56.25

13, the power factor at the source is

a. 1.0 @ 0.8 lagging c. 0.8 leading d. 0.6 laggmng

14, If the load impedance is replaced by a pure resistive load &;, the value of B, which absorbs maximum
power is Q

a 192 @ 3 — O = d S

|
4 i
Uy Py ™ u(h > o - -
T (4 ey POl M~V | <L
_ 94z, L =/ e o= 30 L
= e i b <"v‘
h ¢ [7 % !(’ f gy
Ca” K v [ o
+ a — \ Y ' H

L2 v b
/ i . Gy, Fig )

oGS - W,
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Questions 15-16

For the circuit shown in Fig.4, an mductwe load o@operates at vV = 24010" and 0.60

_power fact\or lagg,mg If the source frequency o = 314'rad/s, answer qm 6.

15. the real and reactive power taken by th 3 % & bps©
p y the load P are kVA. Q - o ,\%
a. 12+)9.6 @ 72+j96 ¢ 12+j7.2 d. 9.6+/72 £l
_16. the magnitude of the source current |/g] is A.
a. 62.5 b. 20 c. 30 @ 50
10 130
3
W o+ ARG 23
: < R
e - S0 Fa3) ngv, -
= = @=314rad’s
(K) J, Ts :
Gy = 7> Source| Line | Load
o= ‘Q o &) ’57* Fig/
Questions 17-19 (ABET/Outcomes a) @“\" = 5) % =

If a capacitor is connected in parallel with load of Fig 2 1o 1mprove the overall power factor t§ 0.95/lagging,

answer questions 17-19. a4 Oy CardDold ~tan oD
17. the reactive power sup@iéﬁ by the capacitor J¢is kVAR.
& 9.6 b1 g bl d. 24
18. the size of the capacitor C is approximately uF.
a. 400 ® 530 c. 550 d. 690
19. the magnitude of the %ource current ‘|‘Is| after adding the capacitor is A.
o a5 b. 30 &y 316 d. 50

QC B e
it = Mt ——

7 ~ALNe
: 4 ot
(443

P'ﬁ Ue—
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Questions 20-22

For the circuit shown in Fig. Q5, answer questions 20-22,

20. the total real power Py, and total reactive power Qo absorbed by the three loads are VA.
a. 14004400 b.  800-j400 c. 8004400 @ 14005400
21. the overall load power factor pf is
@ 0.961 leading b. 0.894 lagging c. 0.894 leading d. 0.961 lagging
22. the total real and reactive power (Pio), Oror) supplied by the source are VA.
— * Cwew e/
a. 140047440 by 1400-/360 c. 800-440 d. 800+360
it B . Sl
per <250 e
=
= e
pe= cos® 500W
$00 VA
———. " 550 .
@,a - Ggo=t Fig. Q5
"‘;E)"" @
&y
5
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Questions 23-27
A balanced three-phase abe sequence Y-connected source is connected to a balanced Y-connected

load through a transmission line with an impedance of j1 Q per phase as shown in Fig.6. The load

consumes 8.64 kVA at 0.8 pflagging. Given the line-to-line voltage Vcp = 208.£90° Vi at the
load terminals, answer questions 23-27, o

/i 0

. &/ = %

208 Vil <& kVA
0.8 pf Lagging

i)
3

Ned

3phase
Balanced .

23, ; . . . -
the phasor diagram showing the load phase and line voltages is shown in Fig. ().
a.
24. The load phase voltage V4 is given as Vims. i
a. V= 208£30° @ Van=120£0° c. Vaw=120£-30° d. Vu=208£-30°
; TS . T Naw
25. the phasor current I, is given as Ams = —

\
@B L=24£-369° b L= 41625300 @ Ii=24£369° d. I,=41.6253.1° |

e A '=
26. the load impedance per phase Zy is Q. M l
a. Z,=5£-369° @ Z,=5£36.9° c. Z,=8.66£53.1° d. Z,=8.66£36.9° |
' |
27. the magnitude of the source voltage |V is Vi

. Vy=232730° b, V,=14420° o V,=1224£113° @ V,=13588.1°
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