The Paper “Drag” Race

Fits into the Curriculum

Grade 6, Cluster 2: Flight

6-2-01: Use appropriate vocabulary related to their investigations of flight

(Unbalanced forces, drag, gravity, pressure).

6-2-02: Describe properties of fluids using air and water as examples, and identify manifestations of these properties in daily life (Air and water flow and exert pressure).

6-2-09: Provide examples of design features that enhance or reduce drag, and explain how they work.

Commentary (disequilibrium to equilibrium)

1) Preparation
1 hardcover book
1 piece of paper (cut so it has the same surface area as the hardcover book).

Safety considerations: Care should be taken to avoid dropping the hardcover book on anyone’s toes.

2) Review gravity, and properties of fluids: (Specifically, that air exerts pressure).

“What do we remember about air exerting pressure or force?”

“What do we remember about gravity?” Gravity is the force that pulls objects towards the earth. 

“What do we remember about the effects of gravity on objects in a vacuum?” 
In a vacuum, objects fall at the same rate regardless of size, mass, or shape.

3) Introduce the concept of Drag: “Today we will describe how surface friction or Drag affects the rate at which objects fall.” (initial word connection)
Definition: The phenomenon of resistance to motion through a fluid such as air or water.
4) Ask for volunteers: “Who would like to come up here to help us with our experiment today?”

5) Pick two students to each drop one of the objects: “Billy and Mary come on up here and each of you take one of these objects.”
6) Demonstration:
Predict: Which object do you think will fall faster, Billy’s paper or Mary’s book?


How many of you think the book will fall faster than the paper?

- Most people will predict the paper will fall at a slower   rate
Equilibrium ( Get the two volunteers to drop their objects at the same

time.

Observe: Yes, we have all seen a piece of paper fall to the ground before.


“Why did the paper fall at a slower rate than the book if gravity exerts equal pressure on both objects?”


“Which object has the greater mass?”

- The book is heavier, has more mass, therefore it is able to overcome the pressure exerted, called surface friction or drag. 


- The paper has less mass, air pushes against the paper’s surface area creating drag.

“How can we make the paper and the book fall at the same rate?”

· One suggestion may be to hold the paper vertically.

· Put the paper under the book, but the book is just pushing it to the ground (if no one guesses)

· What happens when the paper is placed on top of the book?
Disequilibrium ( Why does the paper stick to the book and fall at the same rate?

7) Explanation: The mass of the book is sufficient to overcome the friction caused by the passage of air over the book . . . this is called drag.
- Because the book prevents the paper from experiencing drag, the paper can fall at the same rate as the book
- Because the paper is falling without the effects of drag, it models falling in a vacuum where all objects fall at the same rate due to gravity
Bloom’s Taxonomy Reinforcement of Principles

1) Knowledge: Explain: What is drag? 

Get students to write out the definition of drag.
2) Comprehension: The paper can fall at the same rate as a book with greater mass when drag is eliminated.

· draw a picture of a vehicle that creates a lot of drag

· draw another picture of a vehicle that creates very little drag
3) Application: 2 race cars drive down a straight-away, what would be the best way for the trailing car to maintain the greatest speed with the least effort? Why?

4) Synthesize: List two examples of where drag can be helpful . .

5) Evaluation: Using two pieces of paper, demonstrate different ways that you can reduce drag and make one paper fall faster than the other when both are dropped at the same time.
The idea for this event was conceived from the following source document:

Discrepant Events: Gravity: Frictions. (n.d.) Retrieved September 25th 2005, from 

http://tiger.coe.missouri.edu/~pgermann/DiscEvent/Gravity/Friction/friction.html
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