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In Class (Instructor) In Class (Students)

BeginHere.

Instructor assigns students to groups of 3-4.

The class moves outside to record a video of a
bottle rocket taking off (prepared by the

instructor). Students should ensure that at
least one member of their group is filming

using their phone.

In the classroom, at computers, students
upload the first video into the Tracker

Software.

In the tracker software, students use the
calibration tool to calibrate their video and set

up the axes.

Students use the software to track the position
of the bottle rocket in each frame as a point
mass, using the auto-tracking feature or by

clicking through frame by frame. The software
will automatically generate tabulated

position-time data.

Students import the tabulated data into a
spreadsheet program such as Excel.

Students use the data to plot the position as a
function of time. They then split the problem

into four different stages:

a) Propulsion phase (accelerating upward)

b) Drag (the rocket has a high velocity and
drag forces are large)

c) Projectile motion (constant acceleration
due to gravity)

d) Terminal velocity.

Students analyze the plots for each phase and
fit equations of motion to the data. Advanced

classes can make use of their calculus
knowledge, fitting first to 2nd order
polynomials then to higher orders.

Students can then see that during certain
phases the acceleration was not constant, as it
is fit by a higher order polynomial. Students
discuss the meaning of this and the reasons

why the acceleration may not be constant (for
example, changing mass and pressure,

changing drag forces).
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