Name____________Box #_____
Date____________Period_____

Honors Physics- Balloon Vectors
Purpose : To determine the velocity of the wind using vectors.

Materials : metal support rod , protractor, compass, string, balloon, helium, stopwatch, meterstick,

Prelab:
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1) What do we call the longest side of a right triangle?

2) What do we call the “other” 2 sides?

3) If you knew the length of the 2 shorter sides, how could you find the length of the longest side?

4) Suppose you are in a boat and want to cross a river moving to the south at 3 m/s. Would you be able to cross the river and land at a point exactly straight across from where you launched if you were moving at just 4 m/s and in an easterly direction? Explain your answer.

Procedure:

1. Obtain a certain length of string less than 2 meters yet not exactly an even length (shoot for a length with a decimal). 

2. Obtain a balloon filled with Helium and tie one end of the string to the balloon.

3. Attach one end of the string to the metal support rod.

4. Measure the length of the string from your tied knot to the balloon.

5. Hold the balloon down exactly where the other end of the string is tied.

6. Release the balloon and time how long it takes for the balloon to straighten out. Record this value.

Note: It may be a good idea to grab the string and hold it still immediately after it has extended. This will allow you measure the angle easier.
7. Measure the angle of the string from the horizontal. The wind should be blowing it away from 90 degrees.

8. Measure and record the direction of the balloon using the compass.

9. Move on the next group’s balloon. You need 3 trials total.
	
	Trial 1
	Trial 2
	Trial 3

	Length of String
	
	
	

	Time
	
	
	

	Angle
	
	
	

	Compass reading
	
	
	


Analysis
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 On the triangle to the left, label the side which represents the displacement of the string for trial 1.
Place your angle in the diagram as well.
There are 2 sides of your triangle that need to be filled in : X & Y

We have 3 equations that are available to use when we want to find the sides of a triangle.
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Your displacement represents the __________________________ of the triangle.

Which equation would you choose to solve for the “X” side?

Which equation would you choose to solve for the “Y” side?

Show all work!
How far out did your balloon travel?( In other words, find the “X” side)
How high did your balloon travel?( In other words, find the “Y” side

What direction would how far out be? 

What direction would how high be? (think of a way to say this)
What direction would the hypotenuse or displacement of your string be? (think of a way to say this)
Complete the triangles below using the displacement for the other 2 trials. Be sure to include  directions on your answers.
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Below, using your displacements for each trial as well as the time, determine the velocity at which your balloon extended outward.

	
	Trial 1
	Trial 2
	Trial 3

	Velocity


	
	
	


On these triangles below, the velocity represents the HYPOTENUSE. Label these triangles appropriately. Use the same angle as before. Solve for each side and make sure you include a 
direction.
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What two things CAUSED the balloon to move OUTWARD(x) and UPWARD(y)?

X:



Y:

When 2 things CAUSE something to happen we get what? Hint: Another word for “answer”. It begins with an “R”. 
What was the average  _________velocity(X-axis)? Multiply this # by 2.24 to get mph and compare to the value given on the Internet.
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