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Description:

Out of Class (Instructor) Out of Class (Students) In Class (Instructor) In Class (Students)

Introduce Activity

Assign students to groups of 3-4.

...
Film Object Throwing

Video

Go outdoors and film a video of themselves
throwing an object, ensuring that:

A distance calibration tool (such as a meter
stick) is visible in the video
The camera is stationary throughout the
video

In the classroom, at computers, upload the video
into the Tracker Software.

...
Generate Object Data

In the tracker software:

Use the calibration tool to calibrate the
video and set up the axes
Track the position of the object in each
frame as a point mass. The software will
automatically create tabulated data for the
position and velocity over time in both the x
and y directions
Export the tabulated data

...
Organize Data

Working alone (or in pairs if computers are limited):

Import the tabulated data into a
spreadsheet program such as Excel
Create three new columns in the table for
potential energy, kinetic energy, and total
energy
Use spreadsheet formulas to populate
these columns
Plot all three (potential, kinetic, and total
energy) on the same graph in the
spreadsheet program

...
Analyze
Graphs

Return to the original groups and compare the
resulting graphs and discuss the implications.

Note: If energy was not constant over time, discuss
where energy could have been lost. 

...
Discuss Final Energy

Graphs

Lead a class discussion, reflecting on and
discussing the resulting graphs in terms of
conservation of energy. 

...

Legend

Context Icons:

Individual Work

Work in Groups

Task Icons:

Gather Information

Problem Solve

Analyze

Instructor Orchestration

In this single-class activity, students use the tracker software to analyze conservation of energy in projectile motion and use this data to produce
tabulated data for position, velocity, and acceleration along both axes. See a full description here.

https://www.saltise.ca/activity/energy-tracker/

