EENG224 Homework |
1. Find ix(t) if vs(t) = 20 Cos(100t-40°) in the circuit of Fig.1
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Converting the circuit to the frequency domain, we get:
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10Q v, 30Q
M AW

—
-

20£-40° E j20 "\ -i20

We can solve this using nodal analysis.
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Vy(0.1— j0.05+0.02307 + j0.01538) = 2./ — 40°
V) = 2240 —15.643/ - 24.29°

0.12307 — j0.03462
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i, =04338 cCos (100t +9.4°)A

I = 043382947
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2. By nodal analysis, find io (t) in the circuit of Fig.2
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Soln.:
20 Cos(1000t)  __ 5 20.0°, @=1000
I0mH ——> joL=;l0
1 1 _

-J20

50 uF ——» - -
H joC ~ j(10°)(50x10°)

Converting the circuit to the frequency domain, we get:
21,

10Q V)

20.£0° A <D § 00 -20Q j10Q

Atnode 1,
20-21 + 0.V V here | =V
= +— =
° 720 0 ° 7510
20 2V, V, V,-V,
= +—+
jlo 20 10
400 =3V, -2+ )V, (1)
At node 2, I ?
2V, V.-V, 'V, V,
.t =+~
j10 10 -20  jl0
2V, =(-3+j2)V,
or

V,=(1+jl.5)V, 2)



Substituting (2) into (1),
400=C+M45V,-2+4V,=(1+j035)V,

v, - 400
27 140.5

v, 40

I =—2= =3574/-116.6°
°T 0 j(1+0.5)

Therefore, 1,(t)= 35.74 Cos (1000t 116.6°% A

3. By using mesh analysis, find |1 and |, in the circuit in Fig. 3.
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Soln.:
For mesh 1,
(5+j5)1, —(2+j)I, —30£20°=0
30220°0=(5+ i1, -2+ I, (1)
For mesh 2,
(5+13-j6)L,-(2+)I, =0
0=-2+)L+(G5-3)1, (2)
From (1) and (2),
[30220°] [ 5+35 -+)T1,]
o ITle+p s-p
A=37+76=37.48,9.21° A, =(30£20°)(5.831£-30.96°) =1752£-10.96°
A _ o oy _ o
Il _ II: 4.67£-20.17° A A, =(30£20°)(2.356.£26.56°) = 67.08 £46.56

= 1.79£437.35° A




4. In the circuit shown in Fig.4, use source transformation to find the current o
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Soln.:

Transform the 520° A current source into a voltage source, and the 30260° V source into a current

Source: 5 Q
100 J

([
WAL

5020 § 200 2..=30°
A

Transform the voltage source 50£0° V source into a current source; then combine the current
sources and the impedances in parallel:

50
10— /5

=442

100 150 (5.732+/) A 11.25+/3.75 Q

(4+J‘2)A< D o ;209 g C TDM';”O CT) H §20u
T s | %

1510 = j5)
10+ /10
4+ j2+2/-30 =5.732+ )

715 (10— j5) =11.25+ j3.75

By current division:

11.25+ j3.75
31.25+ j3.75

x(5.732+j) A

[

I,= 2.04 + j0.8031=2.1923221.49 A



5. Determine the load impedance Z, that maximizes the average power drawn from the
circuit shown in Fig.5. What is the maximum average power?
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— 000 — o
20£0° () 40 § 31 Z
v _
. ]
'b
Soln
% (49 KVL for the loop:
° g
AN A ' 2020 + 81, +4(41)=0 = I =220
2{),_«3() 4n§ <T>3II v 16+ j8
v V441 =161, =—° 20,0
- ' 16+ /8
-16—-j8 V=17.80-2657 V
Z1h:
J8 Vi | 49 KCL eqn. at node V; :
T I\ a TIO
I s IS Y
3 # — — — —_—
4Q I, () v, 8 4 —j4 X
b V
o J =—2L
- ;8
y V.-V 24 %
V= = [ =2 1= V, = Z =-2=08-,24Q
1+J —j4 () L /

The Load impedance draws the maximum power from the circuit when
ZL == Z;'Hz 0.8 +j 2.4 Q

i ) [VTH|? 17.892
The maximum average power is Pmax = = =50 W
8RTH 8x0.8






