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Parachute Exploration:
A Well-Designed Investigation
TESTABLE QUESTION

Testable Question: How does the number of parachutes with a washer attached affect the time it takes to fall to the ground?
PREDICTION OR HYPOTHESIS

Circle one: Prediction / Hypothesis:    I think that more parachutes attached to a washer will take longer to fall to the ground.  Since drag effect is what causes the parachute to fall to the ground slower, two parachutes will have more drag effect, therefore keeping the double parachute in the air longer.
WELL-DESIGNED PROCEDURE

Variable: Number of parachutes attached to a washer
Materials:
1) Timer
2) String

3) Trash bag

4) 4 paper clips

5) 2 washers 

6) Scissors

7) Tape measure

8) Pencil

9) Piece of paper

Directions: 

* Be sure your directions include:

· Easy to follow instructions that would allow others to complete the experiment on their own.
· Follows logical order and sequence
· Tells how to prepare materials to create the parachute.
· Tells how many times to repeat the trials (for validity and reliability)
1) Cut Trash bag into three 25 by 25 inch squares.
2) Cut 12 pieces of string 40 cm long.

3) Tie one piece of string to on end of a square by twisting one end of the square and tying the string to it.

4) Repeat step 3 for the entire square

5) Repeat steps 3 and 4 for all three squares.

6) Tie all the strings on one parachute together.

7) Repeat step 6 for all the parachutes.

8) Tie a paper clip to one parachute.

9) Attach a washer to that parachute.

10) Attach another paper clip to that washer.

11) Tie a paper clip on the end of the knots of the other parachutes (one on each).

12) Attach both paper clips to one washer.
13) Stand up on a chair or table and hold the parachute with one chute out at shoulder height.

14) Make sure the parachute is spread out at the top.

15) Drop the parachute and as soon as you drop it, start the timer.

16) Once it touches the ground, stop the timer and record the data on a sheet of paper.

17) Repeat steps 13-16 three times.

18) Repeat steps 13-17 with the parachute with two chutes.

Data for Repeated or Multiple Trials:

Be sure your data includes:

· An organized display
· Quantitative (Numerical) Data for each trial completed

	Trial Number
	Time taken to reach the ground

	1
	0.72 sec.

	2
	0.74 sec

	3
	0.78 sec.

	Mean time taken to reach the ground
	0.747 sec.



	Trial Number
	Time taken to reach the ground

	1
	0.91 sec

	2
	1 sec.

	3
	0.75 sec.

	Mean time taken to reach the ground
	0.887 sec.


CONCLUSION

* Be sure your conclusion includes:

· A statement that identifies the trend you saw after repeated trials.
· Re-states testable question
· States whether or not the prediction/hypothesis was true or false
· Explains the results that lead you to believe the hypothesis was supported/unsupported
· Uses data to support your claims in a non-misleading way
· Identifies possibilities for human error that lead to an unsupported hypothesis. 
· Uses correct science vocabulary terms (Possible Terms Include, but are not limited to: Mass, time, distance, types of motion, force, gravity, friction, air resistance, drag effect)
Conclusion: After doing the experiment, I discovered that the number of parachutes affects the time it takes to fall the ground. My testable question was how does the number of parachutes with a washer attached affect the time it takes to fall to the ground? I hypothesized that more parachutes having more mass attached to a washer will take longer to fall to the ground.  Since drag effect slows the parachute falling to the ground as gravity pulls it down, two parachutes will have more drag effect involving more air resistance, therefore keeping the double parachute in the air longer. My hypothesis was correct because the mean time that one parachute with a washer attached fell to the ground was 0.747 seconds and the mean time for 2 parachutes with a washer attached was 0.887. This is a difference of 0.14 seconds. Also the longest time one parachute with a washer attached took to fall to the ground was 0.78 and the shortest 0.72 seconds. For two parachutes, the longest fall time was one second and the shortest was 0.75 seconds. All this data supports my hypothesis. However, there are possibilities for human error. It is possible that the  parachute was dropped from different heights each time, the parachutes were not all the same size, the timer could have been started too early or may have been stopped too late. Another error could have occurred when releasing the parachutes because they were not held always in the same manner.  
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