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Introduction
 Applied Physics TECH204 course is about understanding physics through real
experiment data instead of hands-on tests. We explored how objects move, how
energy changes, and how sensors measure things like distance and magnetism.

We used Excel to organize data, create graphs, and compare results to real
physics laws. This helped us see how physics connects to technology in things like
cars, robots, and everyday devices.

The goal of this project was to apply physics to real life, understand how small
factors can affect measurements, and learn how sensors help track motion and
forces.
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In this project, we are looking at experiment data to understand how sensors work and how
physics applies to technology. Instead of using the actual sensors, we are studying the
information given to us to see how they collect and process data.

To do this, we used Microsoft Excel to organize and analyze the data. We also used
course materials to learn about the sensors and took screenshots to keep track of our
work.

The goal of this part is to understand what the sensors measure, analyze the data using
physics, and use Excel to make sense of the results. By studying this data, we can see how
physics connects to real-world technology without having to run the experiments
ourselves.

Project 
Part 1

Inventory of Parts and Software













Precision of the Ultrasonic Sensor

Project 
Part 2

In this part of the project, we analyzed data to understand how precise the ultrasonic sensor is
when measuring distance. Instead of using the sensor ourselves, we studied the given experiment
results and used physics calculations to see how accurate the measurements were.

To do this, we looked at the collected data, calculated the average velocity of sound, and
compared it to the known speed of sound. We also found the percent difference to see how close
the results were to the expected value.

The goal of this part was to see how well the sensor works, understand small errors that might
affect accuracy, and learn how factors like temperature, humidity, and pressure can change the
speed of sound. This helped us connect physics concepts to real-world sensor technology.









In this part of the project, we studied how objects fall due to gravity by analyzing experiment data.
Instead of dropping objects ourselves, we looked at the given measurements and used physics
formulas to calculate acceleration.

The data showed how far the object fell over time, which we graphed in Excel to find the
acceleration. By comparing our results to the known value of gravity (9.8 m/s²), we checked how
accurate the experiment was.

The goal of this part was to understand how gravity affects falling objects, analyze changes in
acceleration, and see how small errors like air resistance or timing delays can affect results. This
helped us apply physics concepts to real-world motion.

Gravitational Acceleratio of a Free-Fallling Object

Project 
Part 3













In this part of the project, we explored how energy changes when an object falls. Instead of dropping an
object ourselves, we analyzed data to see how potential energy (stored energy) turns into kinetic
energy (motion energy) as the object moves.

We used an Excel table to track distance, speed, and energy over time. By creating a graph, we could
see that total energy stays nearly the same, proving that energy is not lost but just changes form.

The goal of this part was to understand how energy works in free-fall, check if total energy stays
constant, and see how small factors like air resistance can cause tiny energy losses. This helped
connect physics concepts to real-world motion.

Project 
Part 4

Conservation of Energy of a Free-Falling Object













In this part of the project, we studied how linear motion (straight-line movement) and rotational
motion (spinning movement) are connected. Instead of measuring this directly, we analyzed
experiment data to see how a rotating object’s motion translates into distance traveled.

We used data from a rotary encoder, which tracks rotation using pulses. By calculating how far the
object moved in each trial, we compared the encoder’s results to actual measurements with a ruler.
This helped us see how accurate the rotary encoder is in tracking movement.

The goal of this part was to understand how rotation turns into straight-line motion, check how
close the encoder’s measurements were to real distances, and learn where small errors might
come from. This connects physics concepts to real-world technology like wheels, motors, and
tracking systems.

Project 
Part 5

Relationship between Linear and Rotational Motion









In this part of the project, we studied how magnetic fields can be detected using the Hall effect sensor.
Instead of working with the sensor directly, we analyzed data to see how the sensor measures changes in
magnetic field strength.

We examined an Excel graph that showed how the magnetic field changed over time. As a magnet
moved closer to the sensor, the values increased, and when it moved away, the values dropped. A sharp
dip into negative values showed when the magnet was flipped.

The goal of this part was to understand how the Hall effect sensor works, see how it detects magnetic
fields, and explore how this technology is used in real life, like in cars, phones, and medical devices.

Project 
Part 6

Observing the Hall Effect







Throughout this project, I faced challenges in understanding the given data and
applying the right physics concepts to analyze it. 

Learning physics in general was also challenging, especially when working with formulas.
Understanding concepts like acceleration, velocity, energy conversion, and rotational
motion required careful study to apply the right equations. Some formulas had multiple
steps, and it was easy to make small mistakes in calculations.

Additionally, real-world factors like air resistance, friction, and sensor limitations caused
differences between the expected and actual results. This made it important to think
critically about why certain numbers didn’t match perfectly with theoretical values.

Despite these challenges, this project helped me build problem-solving skills, improve
my understanding of physics, and see how it connects to real-world technology.

Challenges



Career Skills

Learning physics in Tech 204 and working through Projects 1 to 6 helped me build important
skills for my cybersecurity major. Physics teaches problem-solving, critical thinking, and data
analysis, which are also key in cybersecurity when analyzing networks, detecting threats, and
troubleshooting issues.

Each project helped me work with formulas, calculations, and data interpretation. For example, in
Project 1 (Speed of Sound) and Project 3 (Gravity), I had to understand sensor data and apply
the right formulas, just like in cybersecurity when analyzing security logs or network activity.
Project 5 (Rotational Motion) and Project 6 (Hall Effect) taught me how sensors track
movement, similar to how cybersecurity tools track digital activity and security threats.

Using Excel for data collection and analysis also relates to cybersecurity, where tracking and
interpreting data is important for system security. These projects helped me improve my logical
thinking, problem-solving, and attention to detail, which are skills I’ll need in my future
cybersecurity career.



Conclusion
Taking Tech 204, gave me a better understanding of physics and how it applies to
real-world problems. Learning the formulas and concepts was challenging, but
working through each project helped me improve problem-solving, data analysis,
and critical thinking skills.

These projects showed me how to collect and interpret data, understand motion,
and apply scientific methods. Even though physics was difficult at times, breaking
it down into hands-on experiments made it easier to grasp.

Overall, this course strengthened my ability to think logically and solve problems,
which will be valuable in any technical field. It showed me how physics connects
to everyday life and technology in ways I hadn’t realized before.
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