Resistor Tree Experiment 73 £ F 3§ SCEE HE A
Initial Observations #]:5 W £:

In the “Basic Resistor” experiment three simple circuits were created and tested.
Each of these circuits used a 1K (1,000Q) resistor, but other values could have been
used. These circuits included a control circuit, a parallel circuit, and a series circuit.
However, none of these circuits included a power supply so there was no electricity
flowing through each of the test circuits; therefore the only variable that could have
been tested for was resistance which is measured in Ohms (Q).
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The control circuit, which had a single 1K resistor produced 1.0K Q of resistance as
expected; however, the other two circuits had very different results. The parallel
circuit had a resistance value of 0.5K Q, whereas the series circuit produced 2.0K Q
of resistance. Even though each circuit produced different results, there was a very
distinct relationship that could be observed in each scenario.
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For Example: the resistance was cut in half when two resistors
of equal value were used in parallel to one another, whereas
the resistance doubled when two resistors of equal value were
used in series.
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In other words, in the “Basic Resistor” experiment, we could have concluded that
the resistance is divided by a factor of 2 when two resistors are used in parallel and
multiplied by a factor of two when they are used in series. This mathematical
relationship works in the given scenario and could also be applied to other
combinations where both resistors have the same value. However, would this
mathematical relationship work for every possible resistor combination? Or is the
relationship more complex than what has been stated here?
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From this one observation we may be able to ask several new questions:

BEX—ME, BeATRTLARRH L Fhrfe) :

1. What would happen if we had 3 or more resistors in each circuit?
MRBTHRBHEITNEZHEHERSE, SREMTA?

2. What would happen if the value of the resistors was changed?
WREBHSHNERETN, SREMFTAER?

3. What would happen if two resistors of different values were used?
MR ERR PN AEENEFREE, SREMTAER?

4. And what affect would resistance have on the flow of electricity if this
circuit was expanded upon to include a source of power?

MRBEEBREINE, BESYERTEFTAZIM?

As you can see, developing and testing a hypothesis will generally leave you with
just as many questions, or sometimes even more questions, than what you originally
had; however, the questions you now have are more complex in nature, and so the
cycle of experimentation continues. As stated before, everything starts with an initial
observation, which leads to a simple question that can be tested, but the results of
these experiments generally lead to new observations which establishes a
framework for even more complex questions being developed, tested and
subsequently elaborated on.
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Assignment Details {E550840:

You will be required to build the “Resistor Tree” experiment circuit board in class.
Then for homework you will need to complete the first half of your lab report using
the “Scientific Method” and proper report formatting conventions.
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Introduction to the Resistor Tree Experiment {&1}:

Although the “Basic Resistor” experiment has provided us with a better
understanding of how resistors work within a circuit, there are still many unanswered
questions left to be tested. Therefore, the “Resistor Tree” experiment is aimed at
answering some of these new questions.
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NOTE 1: It is important to determine what can, and should be,
tested in an experiment. For example, if the experiment design is
to broad the test results will not be valid. This is because we will
not be able to identify which variables caused the other variable to
change. Therefore, it is very important to determine what the focus
of the experiment will be before designing and testing it.
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NOTE 2: The maximum number of variables any experiment can
have is two. These are known as “Dependent” and
“Independent” variables.
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Question: How many variables were there in the “Basic Resistor” experiment?
What was it an independent or a dependent variable?

CBERHERINFESZSIOEE? TAREEERERTE?

ﬂ

Experiment Design 3£38i%it:

This experiment will focus on determining how resistance will increase when 2 or
more resistors are used in series, and how the change in resistance will affect the
electricity (measured in Volts) flowing through the circuit.
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Question: How many variables do we have in this experiment? What are their
names? Which variables are the independent and dependant variables? What
justification can you provide to support your answer?
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In-order to conduct this experiment a simple series circuit has been created. The
circuit is a closed loop circuit with 6 wire taps. The main purpose of these “wire taps”
is to allow easy measurements to be taken and recorded at each point of the circuit.
In this circuit electricity will flow out of the battery through all five resistors and back
to the battery again. Measurements for resistance and voltage will be taken at each
wire tap.
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NOTE: In this experiment a 9V battery and 1K resistors will be
used, but other values could have been used instead.

T ARSI ERIVEMM 1KEE, {Ethr] EREME,

Developing your Hypothesisig H{E&i%:

Based on the knowledge that you have gained from the “Basic Resistor”
experiment, what do you predict will happen in the “Resistor Tree” experiment?

WRFEMEAREEERSLIRPIRGIANR, FNDEREERPZREMFA?

More specifically, what do you predict the resistance value will be at each wire tap?
Do you think voltage will be affected by the changes in resistance? If so, how do you
think the voltage will be affected by the stated changes in resistance? Do you think
there may be any mathematical correlation between these two values? If so, what
might the correlation between these two variables be?
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Electrical Schematics:

Resistor Tree Experiment

Electrical Schematics y

Negative Poistive
B B
1k 1k 1k 1k 1k
B
Tap 6 Tap 5 Tap 4 Tap 3 Tap 2 Tap 1

Experiment Design 3£38i%it:

The experiment uses a simple closed loop circuit design with 6 wire taps being
included which allows for easy measurements of the test variables to be taken.

RE—TEBENTETNE RNFRER, EFIHEE.

For example measuring resistance from “Tap 1” to “Tap 2” will provide a
measurement for a single resistor. Whereas, measuring from “Tap 1” to “Tap 3”
will provide a measurement for two resistors in series, and measuring from “Tap 1”
to “Tap 6” will provide a measurement for all five resistors.
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Likewise, measuring in the opposite direction will allow us to see what the voltage
is at each stage of the circuit. For example, measuring volts from “Tap 6” and
“Tap 5” will show what the voltage is at that point (i.e. at Tap 5) in the circuit, and
measuring volts from “Tap 6” to “Tap 4” will show what the voltage is at that point
(i.e. at Tap 4).
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