ECT1016 Circuit Theory

Solutions for questions 1.2 and 3
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The Solution of Question 4

When the current source is zeroed, as shown in Figure 4 (b), Zr and It are calculated
as:

Z1r=182-90°Q + (20.£90°Q2 )(31.6£71.6°Q)

51£78.7°Q
=182-90°Q +12.4.,82.9°Q = -j18Q + 1.53Q + j12.3Q = 1.53Q2 - j5.69Q2
=5.9£-74.9°Q
Zr=15.92-749°Q
Ir= Vg/ Zr=Icws) = 12£30°V  =2.042105° A = (-0.522 +j1.97)A
5.9/-74.9°Q

Ir==(-0.522 + j1.97)A

When the voltage source is zeroed as shown from Figure 4 (c), the impedance (Z) of
L;, Ly, and C branch will be computed as follows:

Z=3i30Q+ (20£90°Q )(18.2-90°Q) =j30Q +360.20°Q =j30Q - j180Q =- j150Q

12290°Q 2/90°Q=
Z =-j150Q
o= (1020°Q) * 500.£120°mA = (10.£0°Q )* 500.£120°mA = 33.3.2206°mA
(10Q - j150Q) (150.3.286.2%)

Ic(Is) = (20.290°Q) * 33.32206°mA = 333.2206"mA = (298 —j147)mA
(2290°0Q)

The Total capacitor current is:

Tewon=Ic(Vs) = (0.821 —j1.82)A = 2.00£114°mA

R=100Q
R1=10Q
XL1=200 XL2=300
2ane XL1=200Q XL2=30Q
L Ay Y Yy
> T XC=180
Vs =12/30 V = XC=180
&
Figure 4 (b) Figure 4 (c) 's=052120 A
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Solution of Question 5

The original circuit is redrawn in Figure 5 (b) for simplification combining R; R, and
XL

Za=Ri+ R, || XL = 1<0°KQ + (3.3<0°)(3<90°)KQ =2.4 KQ + j1.64KQ
(33KQ+j3K0)

=2.98<33.4°KQ
Za=2.98<33.4°KQ

Combining R3 and Z4, we get:

Zs=Rs|| Za= (10<0 KQ)(2.98<33.4°KQ) =2.37<25.9°KQ
12.62<7.5°KQ

Combining X and Zg, we find:

Zm = Xc || X = (5<-90°KQ)(2.37<25.9°KQ) = (2.62<-1.8°KQ)
4.52<-62.3"KQ
=2.62 KQ - j0.08 KQ

Zma=(2.62 -j0.08)KQ

V= (Zp)* Vs = (2.37<259°KQ)*50<0° = 26.3<87.6°V
XcTZm) 4.52<62.3°KQ

The Thevenin Circuit with R4 connected is shown in Figure 5 (c).

Vira= (R)* Vi = (4.7<0°KQ)*26 3<87 6V = 16.9<88.2°V
Ry +Zm)  7.32<-0.64°KQ)

Vra = 16.9<88.2°V

XC=5kQ
\

XL R2
3 kQ 3.3 kQ

@ R4 = 4.7 kQ -
Vs 2.62/-1.8 kQ

R3 =10 kQ
& .

R1=1.0 kQ V_th =26.3/87.6 V

Figure S (b) Figure 5 (¢)
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