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Course: Group:

OSCILLOSCOPE WORKSHEET

e Information on the function generator and the oscilloscope used in this prac is included in
PRACTICALS - PART II of the Course I Lab documentation.

e The results of all measurements are to be correctly quoted which includes stating
the uncertainty in the measurement as well as the units.

e Learning to use an oscilloscope is an important component of this course, so get
involved, do not leave all the work to your partner!
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Figure 1: Front panels of the function generator and the oscilloscope
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2.1 Sine wave:
Select the sine wave function on the function generator.

Select a voltage and a frequency on the function generator of your choice, but the voltage must
be between 4.0 V and 5.0 V and the frequency must be between 2 kHz and 3 kHz.

Adjust the oscilloscope until you see a clear representation of at least one cycle of the signal on
the display of the oscilloscope. Sketch the signal you see on the oscilloscope:
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Record the oscilloscope settings here: Record the function generator readings here:

<E¢EAH..:. ....... P
VOLTS/DIV o

/\E/\_m“ .................... et eeeteeeit e
TIME/DIV

Frequency = ...
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2.2 Square wave
Select the square wave function on the function generator.

Select a voltage and a frequency on the function generator of your choice, but the voltage must
be between 3.0 V and 4.0 V and the frequency must be between 4 kHz and 5 kHz.

Adjust the oscilloscope until you see a clear representation of at least one cycle of the signal on
the display of the oscilloscope. Sketch the signal you see on the oscilloscope:
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Record the oscilloscope settings here: Record the function generator readings here:

<E?EAH.. ........... e e eercaaee it
VOLTS/DIV oo

/\EsmH ..........................................
TIME/DIV ............ e e

Frequency = ... ..o
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2.3 Triangular wave
Select the triangular wave function on the function generator.

Select a voltage and a frequency on the function generator of your choice, but the voltage must
be between 5.0 V and 6.0 V and the frequency must be between 1 kHz and 2 kHz.

Adjust the oscilloscope until you see a clear representation of at least one cycle of the signal on
the display of the oscilloscope. Sketch the signal you see on the oscilloscope:
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Record the oscilloscope settings here: Record the function generator readings here:

/\cw‘nw T ittt ettt et et e
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TIME/DIV i,

Frequency = ......ccooiiiiiiiiiiiiii
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3 Using the dual input on the oscilloscope

Use the two resistors of unknown value, connect up the following circuit:

Chl —

Signal QU Oscilloscope

generator Ch2

Note: Only connect one of
the oscilloscope's black
(ground) wires.

Figure 3: Circuit with two resistors in series

3.1 Measure -\Qﬁiﬁ.v and w\—wn

Select the sine wave function on the function generator. Set the frequency to (2.0 + 0.1) kHz and
the amplitude to (4.0 + 0.1) V peak-to-peak. The CH2 INV button must be ‘released’. Set the
VOLTS/DIV setting on both channels of the oscilloscope to 1.0 V per division.

Watch the screen as you switch the MODE selector on the oscilloscope from CH1, to CH2, and
then to DUAL. You should see two signals on the oscilloscope. Make sure you are able to
identify which signal is CH1 and which is CH2.

Measure and record (including uncertainties) the peak-to-peak voltages of the two signals:
Viri+r2), should be on CHI and Vg, should be on CH2.

w\ﬁﬁ FRZ) T et e
w\wN N

Record the supply voltage on the function generator display here (remember you are using the
peak-to-peak value):

.....................................................................................................................

Could the internal resistance of the function generator be playing a role here?

9
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4 Introduction to the problem of “ground loops”

For the circuit in Figure 3, complete the following diagram:

D Oser Amplituds

Figure 4: Complete the drawing above, which is the same circuit as in Figure 3

Use the diagram in Figure 4 to explain why only one of the oscilloscope’s ground (earth) wires

was connected? i.e. Why could we not measure Vg, directly by connecting the red wire and the

GND connection of CH2 across R1? ..ovvviiiiriiiiiiiiiiiaias s e
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6 Verifying Kirchhoff’s law; > J'=0

Use a standard resistor R, of known value, as well as the two resistors of unknown value and
connect up the following series circuit:

Signal mcv
generator ‘

Figure 6: Circuit with three resistors in series

Frequency should be set to (2.0 £ 0.1) kHz and the amplitude set to (4.0 £ 0.1) V peak-to-peak.
6.1 Measure ‘\—ﬂmu w\mﬁ and ﬁ\mﬂm

Using the techniques learnt in the previous section of this worksheet, measure and record the
voltages across the resistors. If you wish to change the VOLTS/DIV setting, make sure that the
setting on both channels is the same. Results are to be properly quoted (includes uncertainty).

6.2 Calculate the sum of the voltage ‘drops’
Add up the three voltage ‘drops’, making sure to use the correct propagation formula:

ﬁ\cmmiﬁiﬂwv O

Does this result verify Kirchhoff’s law that > /"= 0? Explain
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8 Measuring a phase angle (also called a phase shift)

Use the given capacitor, C, and the standard resistor, R, to connect up the following RC circuit:

Chl —

Signal mfv e
= . Oscillogcope
generator Ch2 Reot

L Ry

Figure 7: RC circuit to measure a phase shift

Select the sine wave function on the function generator and set the frequency to (T.B.A.) kHz
and the amplitude to (6.0 = 0.1) V peak-to-peak.

8.1 CHI shows supply voltage, CH2 shows ‘current’

Because the voltage shown on CH2 is the voltage across the resistor - and the voltage across the
resistor is “in phase with” the current in a resistor — then the CH2 signal represents the current at
all points in the series circuit. Use the POSITION buttons as well as the TIME/DIV setting to get
the screen to look something like Figure 8 below. Note that the amplitudes may be different from
those shown in Figure 8.

.
o
™
.;j-i"

/.ﬁ‘
"Q\
4 :;\;‘

Ak

Figure 8: Typical oscilloscope display with phase shifted signals
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