Physics 122L

Lab 12: Displacement Current

Name:(\ﬂe}ﬂna CFOI/Y)

Instructor: Ca.r '05 Lo%}e—z Ggrmuo
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Instructions: Follow the steps on this worksheet, using your lab manual as a guide, unless directed
to do otherwise by your lab instructor. Show at least one sample calculation for each step. Box final
mathematical results. Do not forget the units.

Data

Measure the period of the input signal, and the actual values of Resistance, and Capacitance. Record

your values in Table 1.
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Measure the peak-to-peak voltage drop across the resistor and capacitor for each of the input voltages
listed in Table 2. Record your values in the same table.
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Instructions: Follow the steps on this worksheet, using your lab manual as a guide, unless directed

to do otherwise by your lab instructor. Show at least one sample calculation for each step. Box final § 3 O Zé H’ %

mathematical results. Do not forget the units.

Data \/
Measure the period of the input signal, and the actual values of Resistance, and Capacitance. Record
your values in Table 1.

Table 1.- Parameters

Resistance Capacitance Signal’s Period (s) Angular Freq.

() (F) (s) (P95 )
R-32. 35| c-108.8pF |- 33.32S | w- 165D° wds
' I4

Measure the peak-to-peak voltage drop across the resistor and capacitor for each of the input voltages
listed in Table 2. Record your values in the same table.

Table 2.- Voltage Drops

AV p—p AVRpfp Iconpfp AVe pP—p Tais p—p
V) (V) (A) (V) (A)
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2V | S4T et | 84V B34
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Analysis

1. Determine the angular frequency of the input signal and record it in Table 1.

e Ak - 18850° s s /g

2. For each voltage drop across the resistor, determine the peak-to-peak value of the conduction current
(use Ohm’s law). Show here a sample calculation, and record all your results in Table 2.

V. gy ey
\/: TR = 1°R7 zsntqg” §06xID

8. &0 «(Q/ﬂ,A

3. For each voltage drop across the capacitor, determine the peak-to-peak value of the displacement
current. Show here a sample calculation, and record all your measurements in Table 2.

Hence, the amplitude of the displacement current is

Iy = CwVy

Ty - (IO&%K\O~[ZFB(L&@Sxibégb(%a\/): 8@»%&%\

4. In the space provided for Figure 1, make a plot of the displacement current against the conduction
current.

5. Fit a straight line to your data and determine its slope.

6. What should be the value of the slope of the fitted line? W%ly? P
Tne slope shovld egpel T, mean i Ly To and corrent |s
(ol gef\)f/é /H/\/’Duﬁ)/L ou% ’w@ itcut .

7. Compare the actual value of your fitted line to the expected value.



In [2]:

M import numpy as np
import matplotlib.pyplot as plt

In [12]:

M

Id=np.array([86.14,114.85,143.56,172.27,200.99,229.70,258.41])
Ir=np.array([80.62,111.63,136.43,167.44,192.25,217.05,248.06])
a,b= np.polyfit(ir,1d,1)

pLt.
plt.
pLE.
plt.
plt.
DLEL.
plts

Displacement Current [micro A]

scatter(Ir,Id)

plot(Ir,a*xIr+b)

text(100,225,"slope=%f"%a)
xlabel("Conduction Current [micro A]")
ylabel("Displacement Current [micro A]")
title("Displacement vs Conduction Current")
show()

Displacement vs Conduction Current
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