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Fundamental of Electrical Engincering (Final Examination)

1. Define the following terms: (05pts)
i.  Resonance
ii.  Power factor correction { [
iii.  Angular velocity B
iv.  Phase difference
v.  Peak to peak value
Part 11
1. For the circuit shown in Fig.1, find (06pts)
i, i(0")and v.(0") ‘ VLY
i di (0")/dtand dv (0)/dt
i, i(x)and v(®) j

12V
2H

Fig.1.
2. An alternating current ‘i’ is given by; i(t) = 141-4 sin (314 1). Find (05pts)
i, the maximum value
ii.  frequency
iii.  time period
iv.  the instantancous value when tis 3ms.

/6 Phase angle with respect to i(t)
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3. A 5Q resistor,60mH inductor and 10uF capacitor are connected in parallel to a 300V, 50H;

_ (8pts) \\
AC supply. Calculate _,__),,- \
(\i/ the current ﬂowmg, ¢ 3

ii.  the phase difference between the supply voltage and current,

- ,
}u the voltage across the circuit clements, @ e

iv.  draw the phasor and admitance diagram.
4. An R-L-C series Ac circuit consists of resistance 1000Q, Q-factor of the circuit 10 and the

bandwidth of 1000Hz. If a voltage of IOOV is applied across the combination. F md//

\LbL
p(u‘o) -

i.  the resonant frequency

. . N M = N
ii.  inductance of the circuit N \(
. ol plwel) - 2o
uL.  capacitance of the circuit /

& ﬂ—
iv.  the half power frequencies e \(
4kVAR 300-V 300-V (peak value), 50-Hz load has a power factor of 0.95 lagging. What value of

capacitance have to be removed from the load, where the power factor falls to 0.8? /
(8pts)
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Final exam k
kS
are connected in series to a 230V, SOHZ AC \

125mll inductor and 10pF capacitor

g

1. A 4Qresistor
supply. Caleulate
a. Thecurrent flowing, (2p1s) \
b. The phase difference between the supply voltage and current, (2pts) \
c. The voltage across o IR EIEMEN s -ccorsrsse oo (3ptf’;‘) \
d. Draw the phasor e pedance IR -rcorvre o (4pts) 4
5. When connected 10 2 230 V (peak), 60-Hz power line, a load absorbs 10 kW atd lagging pOWer \
(6pt)

ssary to raise the pf to 0.9.

factor of 0.8. Find the value of capacitance nece ) y
that is 20k, QSKvar(capacmve) and
Lasids”

3. A240-Vpeak 60Hz supply serves @ lead

20k\’AR(inducﬂvc).ﬁnd:
a. Apparent power S e (3pts)
b. The current drawn e e SUPPYanareserseresssismeres st (3pts)
c. The kVAR rating and capacitance required to improve the power factor 1O
: (5pts)

& o"}“"‘fwiiagging..
4. Find lo(t) e

2n
AN v\___]
1 0 \ .
‘ é"“ WT Ya(t)

5.
a. What must be the value of Z for maximum power transfer L0 it2 . rsinraesenes (4apts)
b. What is amount of the average power absorbed by the impedance? ... veeee(BDES)
How much is the maximum POWET Y rusmsessssssssresssssmmmssare st esss veesarsasaessssesass A{2pte)

r—“—_—"-—_—""’A{ﬁ\/‘f
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| & oy R a. The current flowing, {2pts)
b. The phase difference between the supply voltage and current, (2pts)
us ¢. The voltage across cach CIircuit element,...... .. veecviviineninunin (3pts)
- d. Draw the phasor and impedance diagram...........ociiuienin e (4pts)
. 2, When connected to a 230 V (peak), 60-Hz power line, a load absorbs 10 kW at a lagging power
b factor of 0.8. Find the value of capacitance necessary to raise the pfto 0.9. (6pt)
@l _3_‘.' A240-Vpeak 60Hz supply serves a load that is 20kw, {#5K var(capacitive) and
L G S 20kVAR(inductive).find:
b ’\,’:‘ ol 8. APDATENL POWEE 1evcsveessssasssonesssssesstsstanssnsissssasissas s it (3pts)
b. The current drawn from the SUPPIY...oveveerrinrmminrmarn e (3pts)
e c. The kVAR- rating and capacitance required to improve the power factor to
'}‘ O\ 09 laggmc (Spts)
(' ) Find G(t) aNd VO] FOr £ 3 Duvrvrrcvnassensrsmnmssrsssassssssmassrssssssssssnasssansssasssassssssmsasss ceeene(7P1S)
‘ 20 W ()
- . . (d‘ ST
n v L l, t=0 ' : ‘\"". .
30y i ) ém Vi Yald ‘\\.0
; VRS T S
\.,J.I a. What must be the value ofZ ff maximum power transfer to [ JEDPRP (4pts)
b. What is amount of the average power absorbed by the impedanceu s (apts)
¢. How much is the maximum power" ................................................................ (2pts)
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Adamao science ond technology university

department of electrical and computer engineering
final exam

1.
wsupply. Calculate

A 4Q resistor, 125mH inductor and 10uF capacitor are connected in series to a 230V, 50Hz AC
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VIt = 12,

/ : Z o t;;i.:_
40%) Yoo o= toz-w\

undamental of electrical c”ﬂi"cem’gﬁ"a[c’{am (40% ) s Q,

) 1. A certain load has voltage and current variation of a form given by: B (t?pomts;t?:{f:l:\ “

: v(t) = 12sin(50t +30°)V and '

Al e i it) = Ssin(sdt —4594  yo= i Cﬂww- ot

S e e -y Tle Vi Ae :

S s e sE A

lo..
VA |2L.L——- LY LS veloer

a. The phase relation between the current and voltage.
P A - \ori e

r
Q
'I b. The instantaneous power at t=1sec.
V c. The average power consumed by the load. 1 té’w»‘lm Las CE8 C e>V- &t ')l;\ (_ 5\ T ..,}-J_}' 5’
Q ~
2. A 600V, 300KVA small electrical utility supplies a factory with the power triangle shown "y
in the figure here under. (6 points)
B - ',L
S=300KVA ' . -
- 2385 3
Q ‘ :
c,{’V .

! l "j—.f’j')"!'{"

e p ed
,_/_l:)eterrni—rb = 2 o Sim HP T? r_—-I—/w.w-v

ja

a. Total reactive power and real (true) power. ‘\F zgv 7 = - é
b. Total current. L__J—_ /
G- Referring to figure 1 determine: << 12 Ve X (12 points)
a. Total impedance seen by the source (Z). /& SN jot <€) Ot) A5
b. Total current supplied by the source (Ir). 7‘ (£l -~ 3
c. The output voltage (Vo). '
d. Praw the phasor diagram and impedance diagram.
A 6‘527
& of

00mH L.ast

| : 500uF?‘{. Vo § it

)
&5
fvu,(lc\:'i L /’]
' j
F-e T _L.ifi =20
3 a
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4. Referring to fig 2 Determine: (6 points)
g Thevalue of Z10 to transfer maximum power to the load.
b Maximum power transfer to the load under this condition,
I _T__.________._W_]
‘g 20 i}‘3 0
¢ .')_‘\
P 102307 () +—LEZ—
] Fig. 2
< 5. Referring to figure 3 determine Ve (1) for >0 and draw the response graph (use the
\-‘/appmpnaic method). ) (10 points)
,\r=0 ‘
7 Las
40
b3
= 16¥ 6k s w0y, B
Lg:__!_Sﬂ;lF i ‘- P_,-I— Lo
: v a,y,'w‘) Y oK (L ‘
Fig.3 Xy e L&X Lﬂ'f?_ vl i
) T ib
Bonus question 5 e, V% £
s
6. Referring to figure 4 find i(t) for >0 e (Spoints)
G s Pm'b‘-* Gl b
e 102 ' 3
P \‘ Promemee. A\ i K"-i _‘__'Z' Ccm‘) ?__x'
i 1Yo a7 .
_L 1 4 14 ~ \Lalo )~ Ve
a——de 2
_%_ 12V Vil g 3o ~—&V
T LA L) = Heer
g€ = B¢
/ 0 3
: {30 Fig 4 /S'ﬁ 3
\/ ( {,) ‘}_c Pt 5 ‘
b © - e :
. Ly e 0 i g
Y (e t C,l.,/"'j ! 1;”;;;/ /if‘f—'
= Y v’= kg 4
i 8 PR e % //?
./"'-f 2 1 .«/‘Tj—‘ r‘*- 2 V'
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