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Part I

(b)

Figure 4.53 (a) Circuit for Example 4.21; (b) same circuit ready for
phasor analysis

Step 1: vg(¢) = 15 cos(1,500¢)
Step 2: Vs(jw) = 1540
Step 3: ZRI = R] ZR2 = Rz

o = 1,500 rad/s
7z — 1
- joC
The resulting phasor circuit is shown in Figure 4.53(b).
Step 4: We solve for the source current using mesh analysis. First, we write the mesh

Z, = joL
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B L litio)- Lol 2,0} 2, (o)
L(jo)-1L(jo)|-Z,L(jo)+Zy L,(jo)=0
mesh 2 should be changed to
Ze[LOR) - L(jw)] + 2,1 (jo) + Zp L (jw) =0
d
[ZRI +Z: -Z: ]
—Zc Zp — Zg, L(jw) 0 ~Zc Zo-Zy,
should be changed to
and we use Cramer’s rule to solve for the two currents: 7 47 _7
R, G C
Vs(jw) —Zc -Z¢ Ze+Zp "'ZR2
0 ZL — ZR2 Z — Z a
L (jo) = = == s VAjo) ,
ZR1 + ZC _ZC (ZR1 —+ ZC)(ZL — ZRZ) — ZC and we use Cramer’s rule to solve for the two currents:
Vs (j) -Zc
—Zc Z *ZRZ 1(jo) - 0 Zo+Zp+Zy, _ Zo+ 2+ Zy, Vy(jo)
NS 7 ~Zc (24 + 2 )2c+ 20+ 24,)- 22 ° J
Zg, +Zc Vs(jo) Ze  Ze+Zy+Zy,
—Zc 0 Ze Zy +Zc Vs(jo)
L(jow) = = Vs(Go) | L jw)=ot =% 0 - Za j
Zp,+Zc  —Zc (Zry + Z)Zy = Zgy) — 22 L gz (20 +2c)2c+ 2, + 24,)- 2 Vslje)
_ZC ZL _ ZR -Zc ZC+Z,_+ZRz
2
/
Now we substitute the impedance values in the above expressions:
I ( . ) Z .+ Z Ry ] wlL — R2 Now we substitute the impedance values in the above expressions
1Jw) = 5 = N N N > e 1/joC + joL+ R, .
(ZR| +Zc)(Z — ZRZ) — ZC (R + l/ja)C)(]a)L —Ry) — oC) L (jo) (Rl+1/ij)(1/ij+ij+R2)—(1/ij)2 Vs(jo)
_ JjoC(jwL — R») o JoC+(joC) (jol)+ (jeC) R, o (o)
(jwCR, + D(joL — Ry) — 1/jwC (joCR + 1)(L+ (jaC)(jol)+ joCRy) =1 "
1(jo)= e Vi(jo)
L(jw) = Zc _ 1 (R, + 1/ joC)(1f joC + joL + Ry) - (1 joC)
(Zr, + Zo)ZL — Zr,) — 22— (joCRy + D(joL = Ry) — 1/jeC - joc Vi(jo)
(jCR, +1)(1+ (jooC)(jewL) + jCRy) -1 *
and use numerical values to obtain

L (jo) =7.974 x 104 £(1.5378) Vs (jw) = 0.Q12£(1.5378) A
L(jo) =7.0528 x 107 2£(—1.7034) Vs (jw) = 00106/ (—1.7034) A

" 1,(jo)=001962 -149

7
and use numerical values to obtain

I,(jw)=0.003320.92
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