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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: 

Ω=××== − k 57.0101903000 3LX L ω  
 
Then find ZL which will be equal to j0.57 kΩ. Second step is to find the capacitive 
impedance of the capacitor C = 55 nF:  
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Then find ZC = -j6.061 kΩ.  
Third step is to combine R1 with ZL to be called Zeq1. The following combination is in 
rectangular form 
 

57.03.211 jZRZ Leq +=+=  
 
Convert the rectangular form into polar form. In the polar form we need the magnitude 
and the angle: A∠θ. In order to find the magnitude A we should do the following:  

37.257.03.2 22 =+  
 
The angle θ  is found as: 
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Now combine the magnitude and angle in the polar form to have Zeq1 as: 2.37 ∠13.92o  
kΩ.  
Follow the same procedure to find Zeq2 in rectangular form first and polar form second: 
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Since Zeq1 and Zeq2 are in parallel, then their total equivalent impedance is 

( )( )
( ) ( )

Ω−∠=
−∠
−∠

=
−
−∠

=

−++
−∠∠

=
+

×
=

k 56.7261.2
23.58458.6
79.6560.14

491.54.3
79.6560.14

061.61.157.03.2
71.7916.692.1337.2

21

21

o
o

o

oo

eqeq

eqeq

j

jjZZ
ZZ

Zeq
 

 
You may convert the value of Zeq from polar form into rectangular form again. We will 
get: Zeq = 2.241 - j0.297. This is obtained by calculating (2.261 × cos -7.56o = 2.241 as 
the real part) and (2.262 × sin -7.56o = -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. 
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P4.52: 
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Now find the total current from the source I 
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Find the voltage across Zeq 
( )( ) V34.21623.59025.234.111499.2 ooo
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We will perform voltage divider between ZL3 and ZC to find V 
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Now convert this value into time domain 
V)66.1583cos(25.11)( ottv −=  

 
P4.53: 
This is a current divider problem 
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P4.57: 
In this circuit we have two meshes. 
First find ZC and ZL 
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Apply KVL in the first loop 
0)( 2111 =−++− IIZIRV CS  

Apply KVL in the second loop 
0)( 12222 =−++ IIZRIIZ CL  

Substitute values and find I1 and I2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Answer in phasor form: 
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Write the answer in time domain 
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P4.58 
We have a circuit with a current source. Also, the requirement is to find v1 and v2. In such 
case, it is better and easier to apply KCL.  
 
First, find the capacitive impedance ZC and the inductive impedance ZL 
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Apply KCL at node 1, we have three currents joining at the node, namely: IS; current 
through R1 (assume its direction from v1 toward the reference); and current through the 
capacitor (assume its direction from v1 to v2) 
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Now apply KCL at node 2, we have three currents joining at the node, namely: current 
through the capacitor (assume its direction from v1 to v2); current through R2 (assume its 
direction from v2 toward the reference); and current through the inductor (assume its 
direction from v2 toward the reference) 
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Now, substitute the values and find V1 and V2. 

 
 
 
 

 
 

Answers in phasor form: 

V 4585.282

V 457.565
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Write them in time domain: 
 
 
 


