HOT AIR

Name _______________________
Date ________________________     
Materials:
Safety glasses
3 round balloons per group (If you have a latex allergy, let your teacher know right away.)
3 containers large enough to submerge a balloon

3 lengths of string, each long enough to measure balloon circumference
ruler

clock with a second hand
hot water

ice

water

waterproof marker
something with a flat bottom to submerse the balloons

Extreme hot water may cause balloon to burst. Do not exceed 125°F (52°C).
[Scenario:]
You work for the Celebrate With Balloons Company in Vermont which delivers balloons. You have received an order for the Rose Bowl parade for 10,000 balloons. A typical truck can hold 5,000 inflated balloons. Someone on your team suggests that temperature might affect the volume of the balloons. After checking weather reports you find the temperature in Vermont is ten below zero (-10o F) and the temperature in California is 83o F. Use your knowledge of the effect of temperature on the volume of gases to determine if you need to send one, two or three delivery trucks the parade.

Question/Task #1:
In the boxes below make diagrams that compare the position and motion of molecules in solids, liquids and gases. Use dots to show molecules. Label each diagram in the blank space below it.



    _________________

__________________
       __________________

Question/Task #2:

Based on your understanding of the motion of molecules predict how the surrounding temperature of a balloon will affect the volume of the balloon. Explain your thinking. 
In the following experiment you will use a water bath to represent the air surrounding the balloon. You will explore the affect of varying the temperature of this water bath on the volume of the balloon. The volume of a sphere is given by the formula     V = V = 4/3 π  r3  . Remember the radius is the diameter divided by two or r = d/2 and Circumference is  π d. You may use 3.14 as an approximation for π .   Record your measurements in the data table.

Procedure

1. Obtain 3 containers and label one cold, another tap, and a third hot.

2. Add tap water to the tap container until it is about two thirds full.

3. Add ice water to the cold container until it is also two thirds full. This water should come from the container in the cooler labeled cold stock.

4. Fill the third container with hot tap water or heat water until it is about 125°F (52°C).

5. Blow up 3 balloons so that they have nearly the same circumference. Use the string to determine this distance. Mark the string to indicate the initial circumference for each 
       balloon.  
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6. Calculate the volume of the balloons.  Record this data in the box in Task # 3.

7. Briefly submerge each balloon one at a time in the tap water until half of the balloon is below the surface. Make three marks around the balloon at the waterline.

Remove them one at a time. Immediately use the string to determine the circumference of each balloon at the three marks.
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8. Lay the string on the ruler to measure the actual circumference. Record this in a data table.

9. Leave one balloon in the tap water and totally submerge another balloon in the cold water and the third balloon should be submerged in the hot water. Remember to use an object with a flat bottom to hold balloons in position.
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Allow the balloons to sit for 3 minutes. Then, let them rise in the water up to the marks you previously made on each balloon. Find the circumference of each as you did in 7.  Record the results for the circumference.  Calculate the volume of the each balloon for each temperature of water.  
In the space below record the data you just collected and make your calculations.
	


Question/Task #3:

In the space below, use your data table to construct a line graph that will show patterns of change. 

Use the x-axis for temperature (relative) and the y-axis for volume (cm3).  

Volume of a Gas vs. Temperature

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Question/Task #4:

What do your data indicate about the relationship between temperature and volume of a gas?  How does the data you collected support your prediction in Task #2? 
Question/Task #5:

Read the paragraph at the bottom of page 1 again.

Based on what you have learned in this experiment how should you deliver 10,000 balloons to the Rose Bowl parade?  (Consider the number of trucks, amount of gas and temperature changes balloons undergo while traveling across the country.)  Be sure to use your evidence from this experiment to support your reasoning.
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