Lesson 5: Investigation: Varying Force
Objective: Students will be able to analyze/evaluate the effect of changing the amount of force
(exerted on the car) on the car’s speed and acceleration.
Learning Goal: Newton’s 2nd Law of Motion: Changing the force on the car affects the speed
and acceleration. The greater the mass of the object the greater the force needed to achieve the
same motion.
Vocabulary:

Engage:
1. Teacher leads a review of the equation F=MA
2. Students are asked, “ Looking at the equation F=MA, what are the two variables that
impact the acceleration of the car, A?”
3. In pairs students record the ways you can change these two variables, specifically how
they can change them with their vehicles.
4. Students are shown a clip from the Fast and the Furious: (Any clip of a car accelerating
will suffice )
http://www.youtube.com/watch?v=pZZ60jrw6cg
5. How did the actors increase the acceleration in their cars?
6. How can we increase the acceleration of our vehicles?
Explore:
1. Students are given an extra balloon and are given the challenge to increase the average
speed of their vehicles
2. The teacher reminds the students that the correlation of mass and the impact on speed.
3. Students vary forces at least 3 different ways (half-filled balloon, two balloons at once,
one balloon at a time etc.)
Explain:
1. Teacher explains how an increase in force leads to an increase in acceleration when mass
is held constant, or when mass is increase and the force is held constant acceleration
decreases (as shown in the previous investigation).
2. Students are introduced to proportionality (Optional)
Elaborate:
1. Students compare their results to see if the pattern is consistent, as force increases is there
an increase in acceleration.
Evaluate:

1. Students determine if there is a relationship between the addition of forces and an
increase in acceleration, students are evaluated based on their ability to cite their data and
graphs
2. If there is a relationship students identify whether it is directly or inversely proportional.
3. If there is no apparent relationship students are able to identify possible error in data
collection or in the procedure.
Additional Resources:
1. PhET online simulation of forces and motion
http://phet.colorado.edu/en/simulation/forces-and-motion

