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BREADBOARD CIRCUITS FOR PRACTICAL EXPERIMENTS

Several of your practical assignments involve breadboarding cir-
cuits similar to those described in your lesson texts. After breadboard-
ing each circuit, perform the experiments described. Then, answer the
questions following each experiment.

For each experiment, you’ll need the breadboard experimenter,
your DC power supply, and your multimeter. You will receive the
components you need with the appropriate assignment.

PREPARING THE BREADBOARD EXPERIMENTER

The breadboard experimenter allows you to plug in components,
Fig. 1. You may then complete electrical circuits without doing any
soldering. And you can reuse the same components for the different
projects.

Figure 1 One of the experimental circuits you'll be building on your bread-
board experimenter.

For your experiments, use the first vertical row of sockets in the
upper set for the positive side of the power supply. Any components
plugged into this row of sockets is then connected to the positive side
of the circuit. Use the first vertical row of sockets in the lower set as
negative battery, or common.

You’ve received two colors of hook-up wire -- red and black. Cut
a 3" length of red hook-up wire and a 3" length of black hook-up wire.
Now, strip %" of insulation from both ends of each wire.

Insert one end of the red hook-up wire into the top socket of the
first row, Fig. 2. Insert one end of the black hook-up wire into the bot-
tom socket of the first row in the lower set, also shown in Fig. 2. Each
of the sockets in row #1 of the upper set now connects electrically to
the red wire. Each of the sockets in row #1 of the lower set connects
electrically to the black wire.
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CURRENT IN CIRCUIT 1

BREADBOARD ASSIGNMENT #1
AN INSIGHT INTO OHM’S LAW

In this experiment, we’ll be going through a simple Ohm’s law
problem in order to demonstrate that the current flowing in a
circuit is inversely proportional to the resistance of the circuit.
In any circuit, as the resistance of the circuit increases, the cur-
rent flowing in the circuit decreases.

In Fig. 1, you can see the circuit you will be breadboarding in
schematic form. The circuit is a simple series-type made with a
power supply and 1509 resistors.

BREADBOARDING THE EXPERIMENTAL CIRCUIT

Select three 1509 resistors and bend their leads as shown in
Fig. 2. This will allow the resistors to be plugged into the
breadboard experimenter.

Plug the resistors into the experimenter as shown in Fig. 3. Set
your power supply to its lowest output voltage, set the voltage
control fully counterclockwise, and connect the supply to the
circuit through the power connections in the first row of
sockets. Connect your voltmeter between the power connec-
tions and set the supply so that it is delivering 10 volts to the
circuit.

EXPERIMENTS

1. Break the connection between the positive lead of your
power supply and the power lead to the breadboard ex-
perimenter. Set your VOM to the DC MA 50ma range and con-
nect your meter in series with the circuit. Be sure that you con-
nect the positive lead from your meter to the positive lead from
the power supply. You’re now making a measurement of the
current flowing through the experimental circuit. Record your
current reading for the circuit in space to the left.
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2. Disconnect your meter and then rewire the circuit as shown
in Fig. 4. Once again, set the voltage being applied to the cir-
cuit to 10 volts. Then, repeat the steps from above, breaking
the circuit and using the 50ma range of your meter to measure
the current flowing in the circuit. Record the current for this
second circuit to the right.

3. Again disconnect your meter from the circuit and remove a
resistor. Rewire the circuit as shown in Fig. 5. Apply 10 volts to
the circuit; then break the circuit and make a current reading.
This time for the current reading, use the DC MA 500ma range
on your VOM. Record your current measurement to the right.

The circuit you have just constructed can give you an insight
into what happens to electrical energy in a resistor. After the
circuit has been in operation for about a minute, the resistor
will have become quite warm. This is because the resistor has
been converting electrical energy to heat.

CURRENT IN CIRCUIT 2

CURRENT IN CIRCUIT 3

E E B EE S ENEENSEESEEESSN
E E E BE B @ B B B DR E R E B OE M O&EHE WM
B B B E E B S B N D EEE BN N B B
E E EEE NS E SN S ENEE S S ®
E E B EEE S S SN2 ESEEESEE @
E E E EE D EEEEEEE N E® @
E 5 B EEEESESSEEEESEEEE N
H B B E E EE N R E E BEOBOEEOE S
HE B B B E B N B BN E BB B 8B HE E @B
E B EE R B NN NN E B OB OB B B B @B
Figure 4
——————g @ E B E E B N E N R E RS B EEEEEEN DN EEOEOROE E BN
HEE N EEEEEE NSRS E S EEEEEEEE N EE SN E® &S @MW
E S E EE S EESEESSESEESSSSESEESESEESESEESEE S BN
B B E EEEEEESEENSEESEESEESESESEEESESE SR
B E EEEESESEEENSE S EESEEESEENESEEESEESEBE®
EE B E B B B E E E NN BN B BE N OEE R EmE O OEE RN R EE MR OBEEB BB
E E E EEEENESEESESEESSESEESESENESEEESE=EE =S
HE N EEEEE SN EEEEEEE SN EEEEEEENEEEEE SR
" W W B EEEE S EENESESEESE SRS ESEEEEE EEEEE S
—_——— @ B E HE H B EEEEEESEEEESEEEEEEEEEEEEEEEE
Figure 5
Breadboard Circuits for Practical Experiments 3




4. Now, let’s look at the results from the experimental circuits.
It’s easy to see that as the resistance of the circuit decreased,
the current passing through the circuit increased. In fact, the
current increased proportionally with the decrease in
resistance. Between the first and the second circuit, the
resistance decreased by about 33%, so the current increased by
33%.

Comparing the second and third circuit, notice that the current
in the third circuit is double that in the second circuit, while the
resistance of the third circuit is half that of the second circuit.

Of course, your results may not follow Ohm’s law’s predic-
tions exactly, but your results should be close.




TEST QUESTIONS FROM OHM’S LAW EXPERIMENT

Name & JGENE M p/')'.‘—.‘:—
For each of the following questions, write your answer in the A s
space provided to the right of the question. No._/277/ Grade
150Q 600Q
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Y 150Q 60022
+ -
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BEEE o EETH 1502
Figure 6 Figure 7 Figure 8
1. Consider that you have constructed the circuit shown in Fig. /
6. There are four 150K resistors in series with a 12-volt power 2

supply. What current is flowing through the circuit?

2. If the circuit from Fig. 6 were changed to eight 150Q

resistors in series, what would the current in the first circuit be
-- twice or half the current in the first circuit?

3. Consider that you constructed the circuit shown in Fig. 7
where 50ma of current is flowing. You then connected a 500Q
resistor into the circuit in place of the first, unknown
resistance, and found that the current flowing was 25ma. What
would you conclude was the resistance of the first resistor?

4. In Fig. 8, there are two circuits. One is made up of three
150Q resistors in series; the other is made up of three 600
resistors in series. For any voltage which is applied equally to
both circuits, you can expect the current in the circuit made up
of 150Q resistors to be how much less or how much greater
than the current in the circuit made up of 6002 resistors?

5. You have two resistors marked as having the same
resistance. First you connect one in series with a power supply
and a milliammeter and measure a current flow of 37ma. Then
you connect both resistors in series with the meter and supply
and find that the current in the circuit is now 27ma. Are the
resistors actually equal in value?
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BREADBOARD ASSIGNMENT #2
KIRCHOFF'S LAW IN SERIES CIRCUITS

For this experiment, we’ll be using two series circuits to
demonstrate Kirchoff’s voltage law for series circuits. As you
remember, Kirchoff’s law for series circuits says that the sum
of the voltage drops in a series circuit will add up to the voltage
being applied to the circuit.

Fig. 1 shows the first circuit to be constructed. The circuit is
made up of three 150 resistors connected in series with your
power supply.

BREADBOARDING THE EXPERIMENTAL CIRCUIT

Select three 150 resistors and bend their leads to fit the bread-
board experimenter. Plug the resistors into the experimenter as
shown in Fig. 2. Connect your power supply to the circuit and
set the supply to deliver 12 volts to the circuit.

EXPERIMENTS

1. With 12 volts applied to the experimental circuit, measure
the voltage drop across each resistor in the circuit. This voltage
across the resistors, or voltage drop, should be very close to 4
volts for each resistor. Notice that the sum of the drops, then,
is 12 volts.

You can also see from this circuit that the voltage drop across
each resistor of the same resistance is equal to the supply
voltage divided by the number of resistors in the circuit.

2. Now remove one of the resistors from the circuit, forming a
series circuit with two 15092 resistors connected to the power
supply, Fig. 3. Again, apply 12 volts to the circuit and measure
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the voltage drop across each resistor. This time you should
measure 6 volts across each resistor, and again the sum of the
voltage drops is the same as the voltage supplied to the circuit.

3. Use two 150 resistors to construct the circuit shown in Fig.
4. Then apply 6 volts to this parallel circuit. Measure the
voltage across each of the resistors and notice that the voltage
drop for each resistor is the same as your supply voltage. From
this example, you can see the Kirchoff’s law, as it applies to
the sum of voltage drops being equal to the supply voltage,
does not apply to parallel circuits.

4. Use a 20022 and two 150 resistors to construct the circuit
shown in Fig. 5. Connect your power supply to the circuit and
apply 10 volts. Now, use your voltmeter to measure the voltage
drop across each resistor. Record the voltages you measure in
the spaces provided to the right.

Once you have all of the voltages entered, add the voltage
drops you measured and compare the total to the voltage being
applied to the circuit. Both should be the same--or very close.

Did you notice that the voltage drop across the 2002 resistor
has higher than the drop across the 150Q resistors? In fact, the
voltage dropped across a resistor in a series circuit is propor-
tional to the resistance of the resistor. And the drop can be
calculated without having to determine the current through the
entire series string of resistors by using the following formula:

Drop across 150 resistor

Drop across 150 resistor

Drop across 200 resistor

Drop = Supply voltage X Resistance of resistor for which you need drop

Total resistance of the series circuit

So, for example, if a series circuit, powered by 10 volts, con-
tained a 125Q and two 2509 resistors, you could find the drop
across the 125Q resistor in this manner:

Drop = 10 volts x 1252 = 2 volts
62592
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TEST QUESTIONS FROM KIRCHOFF’S
LAW IN SERIES CIRCUITS

Name (f ’J(y[/‘/f M.
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For each of the following test questions, write your answer in
the space provided to the right of the question: No. /&Df/

Grade
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1. Consider that you have constructed the circuit shown in Fig.
6. There are five 2,500 resistors in series with a power supply.
You use your voltmeter to measure the drop across one of the
resistors and find that 1% volts are dropped. In this case, what
must the supply voltage to the circuit be?

k.

volts

2. In the circuit shown in Fig. 7, we have not given you the
value of the resistors. We have only given you the voltage
drops for all but one of the resistors. The voltage supplied to
the circuit is 15 volts. What must the drop across Rx be?

32

volts

3. If you were to build a circuit with three 750Q resistors in
parallel and wanted to have a five-volt potential difference
across each resistor, calculate the supply voltage you would
need to meet this condition.

S

volts

4. You’re using resistors marked as being 150Q and 300Q to
construct the circuit shown in Fig. 8. Then, when you measure
the voltage drop across the 1502 resistor, you find that 5 volts
are present. You conclude that one of the resistors is not what

its marked value indicates--its resistance is either too high or /

too low. If the 150Q resistor were the cause of the problem,
would it be too high a resistance or too low a resistance?

(too high, too low)

If the 30092 resistor were causing the problem, would it be too
high a resistance, or too low a resistance?

5. In the circuit shown in Fig. 9 you need to know the voltage
dropped across the 6502 resistor. Calculate the drop for this
resistor assuming that the supply voltage is 100 volts.

(too high, too low)

volts
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