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Question

What is the effect of different shaped parachutes on the rate of the parachutes decent?
Research

Scientific Principles


My scientific principles are drag and gravity.

Drag
Drag, also known as air resistance, is a mechanical and aerodynamic force that causes aircraft and parachutes to slow down. In a parachute, air particles get caught in the parachute and causes resistance on it. Drag is created by every part of the parachute. I am using drag in my experiment because when I drop my parachute from the roof-top deck (4th floor) drag makes the aircraft slow down during its decent.

Gravity
Gravity is a force that pulls together all matter. The more matter, the more intense the gravity, so things with a lot of mass, like Earth, have a strong gravity. For example, we are standing on the Earth because of gravity pulling everything on the planet down. If the Earth didn’t pull everything down, we would float into space. Gravity is used in my experiment because when the parachute falls gravity is pulling it down while drag is pulling it up, but eventually it falls to the ground after all that fighting between gravity and drag. The force of gravity is stronger than the resistance caused by drag.

Applications
My applications are very important in the real world. One example is when people need to drop important items from a plane, they will want to drop it slowly so it doesn’t break. For example, if a soldier is injured in war and the medic needs equipment in the middle of the battle field, the plane can’t land in the middle of the battlefield so it needs to slowly drop supplies with a parachute.  Also, if people are stuck on the side of a mountain, you can’t land a rescue helicopter on the mountainside, so they can drop equipment to them to help them get down. 

Parachutes are also used for recreation (people jumping from planes), to save peoples lives (jumping from a crashing plane), and to drop soldiers or medical personal into a place where a plane can’t land. 
Hypothesis
If I test circle, square, and triangle shaped parachutes with the same surface area, then the circle shaped parachute will fall the slowest.

Scientific principles and reasoning
I predicted this because a circle will most likely catch more air and create more drag than a triangle or square shaped parachute.

Materials
· Carpenter square

· Sewing needle

· Scissors

· 12 lengths of 8 lb. Test Fishing line - 33 in. long each

· 4 Washers - 30 grams each

· Scale to weigh washers

· Tape measure

· Garbage bag

· Stopwatch

· 2 People

· Good drop point-roof-top deck

Methods

Building the parachutes
1. Cut out a circle from a garbage bag

2. Figure out its surface area

3. Calculate the dimensions of a square and triangle for the same surface area

4. Cut out the square and triangle

5. Put four holes in each shape with the sewing needle

6. Use the tape measure to measure 33 in. of fishing line

7. Cut twelve pieces of 33 in. fishing line

8. Tie four pieces of fishing line to the holes in the parachutes

9. Tie the other ends of the fishing line to a washer (one per parachute)

10. Also make the control group (washer and fishing line only)

Doing the experiment
1. Have one person go to the roof-top deck with all the parachutes and the control group

2. The other person goes to the landing area with the stopwatch

3. The person on the ground says “3…2…1…Go!”

4. Once the ground person says “go” the person on the release point drops one parachute at a time 

5. Record how many seconds it took to reach the ground

6. Repeat for a total of three trials

Variables and Groups

Independent variable:


The independent variable is the different shaped parachutes.



Experimental groups: The triangle, square, and circle shaped parachutes.



Control group: The fishing lines and washer without a parachute.

Dependent Variable


The rate of the parachute’s decent

Constants
My constants are the stopwatches, the weight of the washers, the materials used to build the parachutes, and the surface area of the parachutes.
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