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Course and Secfion:

Instructor:

EXPERIMENT ac

Series-Parallel

Sinusoidal Circuits

g

OBJECTIVES

)

1. Measure the currents of a series-parallel R-L and R-C network using sens-

ing resistors.

2. Demonstrate the Pythagorean relationship between the currents of the

networks.

3. Experimentally measure the phase angles associated with the currents of

the network.

4. Calculate the input impedance of a parallel network using measured values.

EQUIPMENT REQUIRED

Resistors
1—10-0Q, 470-Q, 1-kQ (1/4-W)

Inductors
1—10-mH

Capacitors
1—0.02-pF

Instruments

1—DMM

1—Oscilloscope

1—Audio oscillator or function generator
1—Frequency counter (if available)
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{
EQUIPMENT ISSUED

TABLE 10.0

Item Manufacturer and Model No. Laboratory Serial No.

DMM

Oscilloscope

Audio oscillator or >
% E
function generator

Frequency counter

RESUME OF THEORY

In the previous experiments, we showed that Kirchhoff’s voltage and current laws hold for ac se-
ries and parallel circuits. In fact, all the previously used rules, laws, and methods of analysis ap-
ply equally well for both dc and ac networks. The major difference for ac circuits is that we now
use reactance, resistance, and impedance instead of solely resistance.

Consider the common series-parallel circuit of Fig. 10.1.

FIG.10.1

The various impedances shown could be made up of many elements in a variety of
configurations. No master how varied or numerous the elements might be, Z;, Z,, and Z repre-
sent the total impedance for that branch. For example, Z, might be as shown in Fig. 10.2.

.
FIG.10.2 Z, = RL0" || Xc £-90"

The currents and voltages in Fig. 10.1 can be found by applying any of the methods
outlined for dc networks; in particular,

Zr =2y + 1,125 L=I=
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and
751

L =—
KB A

(Current Divider Rule)

I; can be determined using Kirchhoff’s current law:
L=L-L
Ohm’s law provides the voltages:
Vi =1Lz, Vy, =6LZ, Vi =1Z,

Keep in mind that the voltages and currents are phasor quantities that have both mag-
nitude and an associated angle.

PROCEDURE
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FIG.10.5

Part 3 R-L-C Series-Parallel Network

(a) Construct the network of Fig. 10.5. Insert the measured resistor values.

{Iz Ry mssoured = Sl

002LF. Ry ppasnied = S VST

470 Q

Blacla_

(b) Calculate Z at a frequency of 10 kHz using the nameplate values of the elements
(R, =1kQ, R, =470 Q, L = 10 mH, C = 0.02 wF) and record in Table 10.5.
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TABLE 10.5 x2 =z
Calculated Measured
Z 3 3.3\ 228 &\
I 0.0 108 L=2:4%A| 0. 84 A
G GGy X |=322%¢ ST 7l
b Sy x B L5911 TS 7 A

(c) Calculate the peak-to-peak value of I, with E = 8 V (p-p). Record the result in

Table 10.5.
Calculation: (/
o St FLE Sooled 20063 A
2T TRl
Lie S or g chcmg| el =
ol (@] 004 BuM =
hid 2= B - ﬁei% =7y <9.67x15” Uil" O
(d) &culate the peak-to-peak levels of 7, and J, and record the results in Table 10.5.
Calculation: ‘

(e) Energize the network and measure the voltages Vg, and Vg, with the oscillo-
scope. Then calculate the peak-to-peak values of the currents 7, and I, and insert the results in the
measured column of Table 10.5.

Calculation:

(f) Using the results of part 3(e), calculate the peak-to-peak value of /; and insert in
the measured column of Table 10.5.

Calculation:
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How does it compare to the calculated value of part 3(c)?

() Using the result of part 3(f), calculate the input impedance and insert as the meas-
ured value in Table 10.5.

Calculation:

How does it compare to the calculated value of part 3(b)?

() Use the oscilloscope to determine the phase angle between E and I, and record
the results in the first row of Table 10.6.

Calculation:

TABLE 10.6

D, D, [)

Eand I,

Eandl,





