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What do I need to submit for Lab 01?

Alpha Labs

• Proof of Concepts

Omega Explorations

• Proof of Concepts

• Presentation Video

• Exploration Map
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What is needed for a Proof of Concept?
• From Alpha Labs and Omega Explorations Introduction

3

If you are doing an Alpha lab:
• Submit ALL concepts to the Lab 

01 Alpha – Proof of Concepts 

assignment

If you are doing an Omega lab:
• Submit ALL concepts to the Lab 

01 Omega – Proof of Concepts 

assignment

https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources/labs/Alpha_Omega_Introduction_F24.pdf


Proof of Concepts Template
• Template link:

Proof of Concepts Template

Each of your Proofs of 

Concept must have each of 

these sections in this order.

Delete the instructions from 

the template in your own 

submission…
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A couple of examples of 

Proofs of Concept are linked 

on the course website

https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources/labs/templates/Proof_of_Concepts_Template_F24.docx
https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources.html#lab_docs


What is needed for the Presentation Video?
Omega Only
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• From Presentation Video Guidelines

More detailed information on 

each point is contained in the 

Presentation Video Guidelines 

linked above

Your presentation should cover the 

topics to the right in order.

You must address each point clearly.

An example presentation 

video is linked on the course 

website

https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources/labs/Presentation_Video_Guidelines_F24.pdf
https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources.html#lab_docs


What is needed for the Exploration Map?
Omega Only
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• From Exploration Map Template

Your exploration map should cover 

the topics to the right in order (use 

the template).

An example exploration 

map is linked on the course 

website

https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources/labs/templates/Exploration_Map_Template_F24.docx
https://sites.ecse.rpi.edu/courses/F24/ECSE-1010/resources.html#lab_docs


Lab 01 Concept #1: KCL, KVL, Ohm’s Law
• We will be walking through the steps to do a Proof of Concept for Ohm’s Law in 

class today

• Mathematical analysis

• Circuit simulation

• Experimental measurement

• Comparison of results

• You will use these results to write your Proof of Concept, then we will peer 

review them in class next week
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Ohm’s Law: Mathematical Analysis
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Combining resistances R3 and R4 in series:

𝑅34 = 𝑅3 + 𝑅4 = 3𝑘Ω

Combining resistances R2 and R34 in parallel:

𝑅234 = 𝑅2||𝑅34 =
1

1
𝑅2

+
1
𝑅34

=
1

1
2𝑘Ω

+
1

3𝑘Ω

= 1.2𝑘Ω



Ohm’s Law: Mathematical Analysis
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𝑉𝑅234 = 𝑉𝐵 = 𝑉1
𝑅234

𝑅1 + 𝑅234
= 5𝑉

1.2𝑘Ω

1𝑘Ω + 1.2𝑘Ω
= 2.727𝑉

𝑽𝑹𝟐 = 𝑉𝑅34 = 𝑉𝐵 = 𝟐. 𝟕𝟐𝟕𝑽

Voltage divider:

KVL:

−𝑉1 + 𝑉𝑅1 + 𝑉𝑅234 = 0 → −5𝑉 + 𝑉𝑅1 + 2.727𝑉 = 0
𝑽𝑹𝟏 = 𝟐. 𝟐𝟕𝟑𝑽

+

+

-

-



Ohm’s Law: Mathematical Analysis
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𝑽𝑹𝟒 = 𝑉𝐶 = 𝑉𝐵
𝑅4

𝑅3 + 𝑅4
= 2.727𝑉

2𝑘Ω

1𝑘Ω + 2𝑘Ω
= 𝟏. 𝟖𝟏𝟖𝑽

Voltage divider:

KVL:

−𝑉𝑅2 + 𝑉𝑅3 + 𝑉𝑅4 = 0 → −2.727𝑉 + 𝑉𝑅3 + 1.818𝑉
𝑽𝑹𝟑 = 𝟎. 𝟗𝟎𝟗𝑽

Calculated all currents using Ohm’s Law: 𝑽 = 𝑰𝑹

Element Name Voltage (V) Current (mA) Resistance (𝛀)

R1 2.273 2.273 1000

R2 2.727 1.364 2000

R3 0.909 0.909 1000

R4 1.818 0.909 2000



Ohm’s Law: Simulation

11

Element Name
Math. Analysis 

Voltage (V)

Simulation 

Voltage (V)

R1 2.273 2.273

R2 2.727 2.727

R3 0.909 0.909

R4 1.818 1.818

Element Name
Math. Analysis 

Current (mA)

Simulation 

Current (mA)

R1 2.273 2.273

R2 1.364 1.364

R3 0.909 0.909

R4 0.909 1.909



Ohm’s Law: Experimental Measurement
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Element Name Measured Voltage (V) Measured Current* (mA) Measured Resistance (𝛀)

V1 5.00 N/A N/A

R1 2.27 2.32 977

R2 2.72 1.39 1950

R3 0.91 0.93 978

R4 1.81 0.93 1954

*Current was determined by dividing the measured voltage by the measured resistance.

Note: if you do not directly measure current (you cannot directly measure with the M2K or 

AD3), you should state how you determined your values for current.

V+

Gnd

1+

1-

2+

2-

V+

Gnd

1+

1-

R1: 𝟏𝐤𝛀

R3: 𝟏𝐤𝛀

2+

2-

R4: 𝟐𝐤𝛀

R2: 𝟐𝐤𝛀

For R2 and R4: two 1𝑘Ω
resistors were used in 

series to provide 2𝑘Ω



Ohm’s Law: Comparison
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Element Name Mathematical Analysis Simulation Experiment % Error

V1 5.000 5.000 5.00 0.00

R1 2.273 2.273 2.27 0.13

R2 2.727 2.727 2.72 0.26

R3 0.909 0.909 0.91 -0.11

R4 1.818 1.818 1.81 0.44

Voltages (in V)

Currents (in mA)

Element Name Mathematical Analysis Simulation Experiment % Error

R1 2.273 2.273 2.32 -2.07

R2 1.364 1.364 1.39 -1.91

R3 0.909 0.909 0.93 -2.31

R4 0.909 1.909 0.93 -2.31

Are the experimental results in agreement with the simulation and mathematical analysis 

results? Why or why not? What are the sources of error in the experiment?



Checklist for Proof of Concepts
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Mathematical Analysis

 Is the mathematical analysis legible?

 Is the mathematical analysis laid out in a logical order and is it easy to follow?

 Have I included equations for all relevant concepts I’m proving?

 Have I calculated numerical values for all relevant concepts I’m proving?  

Simulation

 Are my schematic and plot backgrounds set to white for maximum legibility?

 Have I made my schematic and plot lines thicker for maximum legibility?

 Are all simulation results labeled with the names of components or nodes that are also labeled in the 

circuit schematic?

 Are the axes labels and numbers in my simulation result plots large enough to read?

 Are my simulation result plot axis ranges set so that the most relevant parts of the waveforms are 

visible?



Checklist for Proof of Concepts
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Experimental Measurement

 Have I used consistent color coding of wires on my breadboard?

 Are all relevant sources, measurement locations and components on my breadboard labeled in the 

photo of my circuit?

 Are all relevant sources, measurement locations and components on my breadboard also labeled on 

my simulation circuit schematic with the same names?

 Is my oscilloscope background set to white for maximum legibility?

 Have I made my oscilloscope traces thicker for maximum legibility?

 Is the time (x-axis) scale of my oscilloscope set so that the most relevant parts of my measurement 

are legible?

 Is the voltage (y-axis) scale of my oscilloscope set so that the most relevant parts of my measurement 

are legible?

Discussion

 Have I created a table comparing my results from mathematical analysis, simulation and 

experimental measurement?

 Have I identified reasonable sources for the error between my mathematical analysis, simulation and 

experimental measurements?

 Have I justified the magnitude of the error from these sources of error?



What’s next?
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• Put your proof of concept from today in the form specified by the 

template, complete with descriptions and discussion

• Your group will swap documents with another group and you will 

give feedback on your proof of concept for Ohm’s Law


