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PROBLEM 1
4 Q 3Q
If i;=5 Cos(10t + 40° A in the circuit, find i, . AN AMAN
02H % CD i,
SOLUTION:

Step 1: Transfer from time domain to phasor domain.

i =5cos(10t+40° ——> 1. =5240°
1 1

ioC ~ j(10)(0.1)

02H —— joL=j(10)0.2)=j2

0.1F ) i

Step 2:

8
Let Zl=4||j2=4i—j2=[].8+j1.6 aond 7, =3—]

Step 3: By applying current division rule

208416 ¢
0.6

I= =
T Z AL, © 38+]

~ (1.789.£63.43°)(5.£40°)
o 3.847/8.97°

= 2.325294.46°

Step 4:
Thus, 1,(t)= 2.325co0s(10t +94.46°) A
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PROBLEM 2 201,
For the circuit shown ig =6 Cos (10%t) A. l*- o
Find the average power absorbed by 50 Q resistor. !
_ § 50 Q 20 mH
10
SOLUTION:
= 40 IJ‘F 10 Q2
Step 1: Transfer from time domain to phasor domain.
20mH ——  jowl=j10"x20x10" = ;20
1 1
40uF > — = =-j25
ioC 10 x40x107°
Step 2: Apply Nodal analysis to the circuit below.
V, 201,
i Vo-200e Vo _
l[x 10+j20  50-j25
§ j20
50
o V,
620" (¢ But I, =—2—.
Y5025
— 25 i 10
Substituting this and solving for V, leads

- 6 (10+j20) (50— j25) = V, [ 10+ j20 +50- j25 - 20 |

| 20 1 1
—— : —+ — |V, =6
[|{}+_]2{]' (10 + j20) (50 - j25) sn—st]

6 (10+j20) (50— j25)
4045

= v, —) V, = 186.05243.99° volts.

186.05.243.99° :
I = _ 186.0524399° 0 7055° A

(50-j25) - 559/-2657°

Step 3: We can now calculate the average power absorbed by the 50-0) resistor.

1 2
Pavg = E |I|“ R

P = [(3.328)%2]x50 = 276.8 W.
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PROBLEM 3

In the circuit shown below, find the value of Z; that will absorb the maximum power and the value

of the maximum power X
P 1Q —j1 Q
|
A |
+
12,/0° V @) Vag,flﬂ b 2v, z,
SOLUTION:

Step 1: To find Zeq insert a 1 A (arbirtrary number ) current source at the load terminals as shown

below.
1Q v, —]ﬂ v,

“W‘h,, i€
¢ :
=

At node 1,
VvV, V, V.-V .
ML/ Ced A M
1] -]
At node 2,
V,-V, . .
1+2V, = F — 1=V, -(2+))V, (2)

Substituting (1) into (2),
I=jV, -2+ )V, =(1-)V,

V, 1+j : .
Z,==—5"=05+j05 o) 7, -7 -[05-;05]Q
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Step 2: To obtain Vthev consider the circuit shown below.

vﬂ.ler = {l - .I‘?'}vo

P

1o, 0
AW i€ .
+ +
lz.ﬁuﬂ‘v'(f) v,,%jn 2Ve  Vine
Apply KCL to node A ) —2V¢,+v"_12+v—_":l‘.} ) V.=
J
-V, —(-jx2V_ )+ ¥V, =0
; -12 +j 24 83 /116.57°
:(_lszﬁ) = i _ 2688 el 902
1+ 1+j 1.41 /45°
Vinl? l19.02|°
T'h 1]
8R " 8x 0.5 Ohm
P, = 90.44 Watt
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PROBLEM 4 Zr=0.1+05 0

In the circuit shown, a feeder with impedance Is —,
Z, =01+ j0.5Q supplies power to the
loads L1 and L2. The voltage across the loads
V, =250£0° V rms. The loads absorb the +
powers given below. Vs C)
L1: 8 kW, power factor 0.8, leading.
L2: 20 kVA, power factor 0.6, lagging. -

Find
(@) The total complex power absorbed by the

loads. (10 pts)
(b) The current Is and the voltage of the source Vs. (6 pts)

(c) The average power loss on the feeder. (4 pts)

(d) A capacitor is to be connected across the loads to raise the power factor of the loads to 1.0.
Taking the frequency of the source to be 50 Hz, find the value C of the capacitance required. (10

pts)
SOLUTION:

(a) Reactive power absorbed by L1:
& =c0s?(0.8)=36.87", Q; =-8 x tan(36.87°) = — 6 kKVAR
mmmm) S, =(8-j6) kVA
Average and reactive power absorbed by L2;
& = cos(0.6)=53.13" sin(&)=0.8
mm) S,=20(0.6+j0.8)=(12+j16) kVA

St = (20 +j 10 ) KVA
(b)

*

o =V . = = Stota _ 20000 — j10000
Vi 250

V. =Z.1_+V, =(0.1+ j0.5)(80— j40) + 250 = 278+ j36 V =280.32.7.38" V

S

=80—- j40 A =89.44,/-26.57" A

(€) Pos =0.1x|1,| =0.1x89.44% =799.95 W

(d) The capacitor must generate the reactive power 10 kVAR =

2 2
[\;lleﬂ' = XC=250 =6.25Q = 1 C 1

- = = =———=509.3 uF
c 10 2x fC 100z x6.25
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