ELG2331: Tutorial for Chapter 4

P: 4.35:
From the problem, we have the angular frequency as 3000 rad/s. First step is to find the
reactive impedance of the inductor L = 190 mH:

X; =L =3000x190x107° = 0.57 kQ

Then find Z; which will be equal to j0.57 kQ. Second step is to find the capacitive
impedance of the capacitor C = 55 nF:

x - 1

. — YY)
oC  3000x55x107°

Then find Z¢=-j6.061 kQ.
Third step is to combine R; with Z; to be called Z.;;. The following combination is in
rectangular form

Zoy =R +Z; =23+ 057

Convert the rectangular form into polar form. In the polar form we need the magnitude
and the angle: 4/0. In order to find the magnitude 4 we should do the following:

V2324057 =237

The angle 6 is found as:

an [ 227 ] Z13.02
23

Now combine the magnitude and angle in the polar form to have Z¢q as: 2.37 £13.92°
kQ.
Follow the same procedure to find Z,,, in rectangular form first and polar form second:

Zpy =Ry~ jXc =1.1- j6,061=6.16£~79.71° kO

Since Z,; and Zq are in parallel, then their total equivalent impedance is

oo < Lea* Zegr _ (237.213.92°)6.162-79.71°)
1 it 2y (23+0.57)+(1.1- j6.061)

_14.602-65.79°  14.60/-65.79
3.4- ;5491 6.458/ —58.23°

=2.261£-7.56° kQ

You may convert the value of Z,, from polar form into rectangular form again. We will
get: Z,, = 2.241 - j0.297. This is obtained by calculating (2.261 x cos -7.56° = 2.241 as
the real part) and (2.262 x sin -7.56° = -0.297 as the imaginary part). This is a
“capacitive load”. A capacitive load means a load (Z) that has a resistance and a
capacitance.




P4.52:
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w=3rad/s ()

V,=362-60° (polar form)
Z; =jwL; = j3x3=;9Q
Z;,=jwL, = j3x3=j9Q
Z;3=jwLy = j3x3=j9Q

Ze-—_ -1 ____jq

Jwe J3x 1
18
Zoy =22l Zis+Ze = j9(j9- j6)=2.25290°Q
Zp=Zp+Z; +Zeq =9+ jO+ j225=9+ j11.25=14.4/51.34°Q

Now find the total current from the source /

Vs _ 36£-60°
Zp  14.445134°

=2.499/-111.34°A

Find the voltage across Z,,

Vi =12, = (2499 2 —111.34° )2.25.290° )= 5.623 £ - 21 .34°V

We will perform voltage divider between Z;3 and Z¢ to find V

e )Veqz( —J6 j(5.6234—21.34"):11.254158.66"V
Ze+Zp, Jj9—Jj6

Now convert this value into time domain

v(t) = 11.25cos(3t — 158.66°)V

P4.53:
This is a current divider problem

w =2rad/s
Z,, =jolL, = j2x10= j20Q
Z,5=j2%x1=j2Q

1

Zp=——=—jQ

c jaC J

1=( Zin*Zc JIS:(. J077 6,00 =5282134°A
(Ziy+Ze)+(R+Zy3) (20— j)+(5+j2)

i(f) =528 cos (2t+134%)A




P4.57:
In this circuit we have two meshes.
First find Z- and Z;

1
~ j1500%107°
Z, = j(1500)0.5)= ;7500

Ze = —j666.7Q

Apply KVL in the first loop

Apply KVL in the second loop

Substitute values and find /; and >

Answer in phasor form:

I, =3.8x107° £46.6°A
I,=19.6x107° 2 -83.2°A

Write the answer in time domain




P4.58
We have a circuit with a current source. Also, the requirement is to find v; and v,. In such
case, it is better and easier to apply KCL.

First, find the capacitive impedance Z¢ and the inductive impedance Z;,

Zo=—— - =200
JjoC  100x500x10~

Z, = joL = j100x0.2 = j20Q

Apply KCL at node 1, we have three currents joining at the node, namely: Is; current
through R, (assume its direction from v; toward the reference); and current through the
capacitor (assume its direction from v; to v,)

Il :ﬁ_puz L+L V_LV
g R, Zc R Zc : Zc ?

4020 =| s Ly - Ly,
R 20)' 20

Now apply KCL at node 2, we have three currents joining at the node, namely: current
through the capacitor (assume its direction from v; to v;); current through R, (assume its
direction from v, toward the reference); and current through the inductor (assume its
direction from v, toward the reference)

EANANA

Z. R, Z,

Now, substitute the values and find V7 and V5.

Answers in phasor form:

V, =565.7£—-45°V
V, =282.85/45° V

Write them in time domain:




