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1.1 If v = 141.4sin(wt + 30°) V and 1 = 11.31 cos(wt — 30°) A. find for each (a)
the maximum value, (b} the rms value Emd (c) the phasor expression in polar
and rectangular form if voltage is the':ﬁ‘eference?"’ Is the circuit inductive or

capacitive’
o _F_"u"-’ -
Solution: U},_::'_, _
{a) Maximum values: 60 ‘.. G{-;‘"
(b) rms values: ;
Vi = _""lj}-ﬁl-q = 100V [[l = _1...% = 8 A \ —

(¢) Phasor expressions in polar and rectangular form:

V= 8<-30
[=100<-60
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1.3 In a single-phase circuit 1; = 120,45° Vand V, = 100,—15° V with respect
to a reference node 0. Find Vi, in polar form.

Solution:

Vie = Vig—Vyu
'ba lm5—15° = 1207 45° = 06.50 — 72588 — (84.85 + jB4.85)
11.74 — 7110.73 = 111.35,-83.95° V
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1.4 A single-phase ac voltage of 240 V is applied to a series circuit whose impedance
is 10/60° 0. Find R, X, P, @ and the power factor of the circuit.

Solution:
R = 10cos60° = 5.0 Q
X = 10sin60° = 8.66 Q
_24000° o
I'= foe00 = =24
P = (24)"x5 = 2880 W
Q@ = (24)° x8.66 = 4988 var
4988
1. = La.n"l— = ﬂ.Eﬂ
P ‘m( zsan)

X
1 — - =
or [ L] (tﬂ.l‘l R ) = (.50
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1.5 If a capacitor is connected in parallel with the circuit of Prob. 1.4 and if this
capacitor supplies 1250 var, find the P and @ supplied by the 240-V source,
and find the resultant power factor.

Solution:

P = 2880 W
Q = 4988 - 1250 = 3738 wvar

3733
= 1) =
pf. = cos (tam ) 0.61
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1.10 A voltage source E,, = —120,210° V and the current through the source is
given by I, = 10260° A. Find the values of P and Q and state whether the

source is delivering or receiving each. a
& - T
+ ~ Solution: :_,Tcm l -
o~ Inn 7 -
Ea (o = Eenlna = —120/210° x 10,-60° = —1200/150° = 1200,—30°
CRem | | P = 1030 W delivered _ /
— 0 = =600 var delivered i n
L
l ﬂﬂ""*\' 4SSV

(+600 var absorbed by source, since I,,, defines positive current from n to o and E.n defines
point a at higher potential than n when e,, is positive.)

)
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1.12 Evaluate the following expressions in polar form:

{a) a—1
(b)1—a*+a
() ®+a+j

(d) ja+ a®

Solution:

{a)a—1 = —0.5+j0.866 — 1 = 1.732,150°

(b)1—a+a = 1—(-0.5~j0.866) —0.5+ j0.866 = 1+ 71.732 = 2.00,60°

{e)a?+a+j = —0.5-;0866—05+ 70866+ 371 = —1+j1=1414,135°

(d) ja+a® = 17210° +1/240° = —0.866 — j0.5 — 0.5 — j0.866 = —1.366 — j1.366
= 1.932,225°
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1.16 Determine the current drawn from a three-phase 440-V line by a three-phase

15-hp motor operating at full load, 90% efficiency and 80% power factor lagging.
Find the values of P and Q drawn from the line.

Solution:

15 x T46
Il = = 2039 A
i v3x 440 % 0.9 x 0.8
P = 3x440 %2039 x 0.8 = 12,431 W drawn from line

Q@ = V3x440x2039x0.6 = 9,324 var drawn from line




Op ol Ja

1.17 If the impendance of each of the three lines connecting the motor of Prob. 1.16
to a bus is 0.3 + j1.0 €, find the line-to-line voltage at the bus which supplies
440 V at the motor.

Solution:
J = 20.3%(0.8—30.6) = 16.31=7512.23 A

When the reference is voltage to neutral of the motor at the terminal where [ is calculated,
or 440/+/3 = 254,0° V, the supply bus voltage to neutral is

9254 + 0+ (0.3 + 71.0)(16.31 — j12.23)
Line-to-line voltage [V| = v3 |271.1 4 712.64|

271.1 + §12.64
470 V
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1.18 A balanced-A load consisting of pure resistances of 15 £} per phase is in par-
allel with a balanced-Y load having phase impedances of 8 + 76 {1, Identical
impedances of 2 + j5 (1 are in each of the three lines connecting the combined
loads to a 110-V three-phase supply. Find the current drawn from the supply
and line voltage at the combined loads.

Solution:
Convert A to equivalent Y having 15/3 = 5 0/phase
5(B+36) 4l]+jﬂﬂx13—jﬁ _ 700+ 750
5+8&+36 13436 " 13-36 © 205
= 341+50.732 = 3.49,12.1° O

Current drawn at supply:

Z = 2475434144073 = 541+ 35573 = T.BE,/46.65° O

i -

Letting V; equal voltage at the Joad, line-to-line voltage:

= 8.06 A from supply

V, = B806x349 = 2813 V to neutral
Line-to-line Vo = +3x28.13 = 4872 V
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1.22 A generator (which may be represented by an emf in series with an inductive
reactance) is rated 500 MVA, 22 kV. Its Y-connected windings have a reactance
of 1.1 per unit. Find the ohmic value of the reactance of the windings.

Solution:
Base 2 = [22}2 = 0.968 O
T
X = 11x00868 = 1.065 O

1.23 The generator of Prob. 1.22 is in a circuit for which the bases are specified as
100 MVA, 20 kV. Starting with the per-unit value given in Prob. 1.22, find the
per-unit value of reactance of the generator windings on the specified base.

Solution: LA 4.1“1 fone

X = 1){63 (;—g%) (%): = Wpe: unit



