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Abstract:

e The aim of the experiment is :to find out the frequency at
which the phase difference equals zero, and compare it with the
theoretical one. And also to find out the phase differences

betweenV |, V., and V. in an AC-powered RLC circuit.

e The method used is: by using the DCO to find the phase shift
between the driving voltage and the current, V., and V| .

e The main result::

o 1 1

fo=—= =
27 2zJLC  27/(10x1073)(0.22x10°°)

=3394.92Hz

Angle between (Vi and Vr) = 1. 5076Rad.

Angle between (Vc and V&) = 1.5076 Rad.



Theory:

The current in the AC-powered RLC circuit

shown in fig.1 is given by: |
et e (~o) %F

WhereZeq =Zyx+Z.+Z,andZ, =R, |(t):Q w S

eq R

Z. :—é, Z = jol

being the resistive impedance, the capacitive impedance, Z,, Z., and Z,

and the inductive impedance respectively. While the quantities

1 .. . .
= and oL are the capacitive reactance and inductive reactance

respectively.

After some mathematical treatment we get the value of the

current as follows:
where |, = £ = and 1(t) =1, cos(at + ®)
\/ R® + (a)L —~ 1)
aC
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®=tan™ C
oy o As we can see from fig.2 the current heads
[..'"x:"-," 7Y _ or lags the voltage by a time interval that is
[ ICRTER Vv 7= | dependant on the frequency of the cosine
- o function. In other words there exists a phase shift
Figid

®d = wAt between them.

The voltage across the inductor can be obtained as follows:

di (t d
V, = L% = La(lo cos(at + D))

V, =-all, sin(at +®)



Note that V_ is just the current multiplied by the inductive

reactance with a phase shift of % introduced. (Generalized Ohm’s law)
The voltage across the resistor is:
V. =RI(t) = Rl cos(et + D)

Note that V, is just the current multiplied by the resistance.
(Ohm’s law)

And finally the voltage across the capacitor is:

1 1
V. = EI I (t)dt = EI I, cos(wt + @ )dt

V, = al)z: sin (ot + @)

Note that V. is just the current multiplied by the capacitive

reactance with a phase shift of % introduced.

The phase shifts between the current and the voltages across the
different circuit elements in fig.1 are also related to @ which is a function
of w

IV. Calculations:
Phase difference is zero at resonant frequency ( f 0) . At resonant frequency,

w0 1 1

fo=—= =
27 27JLC  27./(10x107%)(0.22x10°°)

=3394.92Hz

Angle between (ViandVr) = 1. 5076Rad.

Angle between (Vc and Vr) = 1.5076 Rad.



Conclusion:

1)The phase shift changes in a sinusoidal manner with
frequency:; it is zero at a certain frequency known to be
the resonant frequency .

2) the voltage across inductor and the capacitor are
ahead of that across the resistance or behind it by
n12=157rads. in the RLC circuit.

As usual the error percentage and the lake of accuracy
of the equipment we've used are the main reason of the
deference between the results in the experiment and
the theoretical results.



