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1- Objectives

Parallel Analysis: To investigate the behavior and
characteristics of parallel RC, RL, and LC circuits in an AC
environment.

Impedance-Frequency Relationship: To determine how
frequency changes affect the total impedance (Z) and branch
currents.

Phasor Diagrams: To construct phasor diagrams and analyze
the phase relationships between voltage and currents.

KCL Verification: To verify Kirchhoff’s Current Law (KCL) by
calculating the vector sum of branch currents.

Resonance & Tank Circuits: To study the resonance
phenomenon in parallel LC circuits and its effect on total
impedance.



2- Theory

Parallel circuits are based on the principle:

"The voltage is constant, and the current is phase-divided."

Inductive: Total current
(IT) lags the voltage.

IL lags V by 90degree

Z increases as
Frequency F increases.

Capacitive: Total
current (IT) leads the
voltage.

IC leadsV by 90 degree

Z decreases as
Frequency F increases.

Resonant: Known as
the "Tank Circuit".

IL and IC are 180degree
out of phase.

At resonance (XL =
XC),Z is maximum
(Ideal Open Circuit).

1. Parallel RL Circuit:

» In a parallel RL circuit, the voltage across all
components is identical (Vin = VR = VL).
However, the currents flowing through the
resistor and inductor differ in phase.
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2.Parallel RC Circuit

» A parallel RC circuit acts as a basic frequency filter where the
capacitor current leads the voltage.

« Phase Relationship: IC leads the voltage by 90
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3. Parallel LC Circuit (Tank Circuit)

This circuit is unique because it can store and oscillate energy
between the inductor and the capacitor.

« Resonance Condition: At the resonant frequency, the inductive and
capacitive currents cancel each other out (IL=IC) but in opposite
directions).

o Characteristics: The circuit draws zero net current from the source
(ideally).

« Thetotal impedance (Z) becomes infinite.

« Total Current Vector:

In=1, + I
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3.Simulation:
1- RL Parallel Circuit :
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2- RC Parallel Circuit :
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200 10.288 6.4058 8.049 6.4058 | @22.64 | 51.488

400 17.326 6.405 16.099 6.405 360.67 | 68.304

600 24.956 6.3979 24122 | 6.3979 | 25637 | 75.147

800 32.774 6.395 32145 | 6.3951 | 19513 | 78.748

1000 40.682 6.392 40177 | V6.3923 | 157.13 80.96
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1-Inverse relationship: There is a non-linear inverse relationship
between frequency and the total impedance of the circuit. As the
frequency increases, the impedance decreases Z

2- Capacitor behavior: This decrease is due to the nature of
capacitor operation in parallel; the capacitive reactance XC
decreases with increasing frequency ,causing the capacitor to pass
a larger current IC at high frequencies.



3-LC Prallel Circuit:
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o Theresults demonstrate a direct relationship between

o Additionally, the circuit transitioned from capacitive
behavior (negative phase angle) to inductive behavior

frequency F and total impedance Z in the LC parallel circuit,

where impedance increases as frequency rises.

(positive phase angle) at higher frequencies, confirming that

the circuit is approaching its resonance point.



4.Conclusion

The characteristics of the three circuits were successfully verified
using simulation tools. Despite the lack of physical lab access due
to the current situation, the results accurately matched theoretical
models. This study provided a precise analysis of impedance and
current behavior, essential for understanding resonance and filter
applications.



