Part I.  Molecular Motion


Purpose:  To observe the rate of motion in food coloring molecules in cold and warm water.

Materials:  Beakers, food coloring, hot plate/tea pot, ice, water.

Problem:  Do molecules in warm water move faster or slower than molecules in cold water?

Hypothesis:  Based on your personal experiences, what do you think the answer to the problem will be?

Procedure:

1. In the top right corner of your lab sheet, write the first and last names of all your group members. Also include their lab roles

2. Write the title and problem in the space provided. 

3. Read the hypothesis. Answer the question of the hypothesis using a complete sentence on your lab sheet.
4. Ms. Tasneem will fill one beaker with hot water.
5. Let the water settle for two minutes.

6. Take turns gently adding as many drops of food coloring to the hot water beaker as there are members of your lab group (4 people = 1 drop per person).  Do not stir!

7. Make observations using your eyeballs about the food coloring in the warm water when you added the food coloring and some time after the color was added.

8. Repeat the procedure for the cold-water beaker.

Observations Part I.  :

Write an observation section on your lab sheet.  Draw both beakers of water and write a description of each one below your drawing.
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Cold Water:





Hot Water:

Conclusions Part I. :

Answer the following questions on your lab paper using complete sentences.

1. In which beaker did the food coloring spread out faster?

2. What caused the molecules of food coloring to move faster? How could you tell which beaker had faster molecules?

3. How does the temperature change the speed of molecules?

Part II. Are You Current on Convection?
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Demonstration Procedure:

1. Draw the following setup in Part II of the observations.  Based on your answers in the previous experiment, predict the movement of water (if any) in the unevenly heated container.

2. Watch the demonstration.  Draw what actually happened to the water molecules during the demonstration and describe what happened in words below your drawing.

Conclusions Part II.  :

1. Define “heat” in terms of molecular motion.

2. If the temperature of a liquid is raised, will its molecules collide with more or less force?

3. If the temperature of a liquid is raised, will it tend to take up more or less space?

For Questions 4-7, you will calculate the density for three scenarios.  Use the values of density to answer the question that follows the problems. The diagrams are ONLY showing you what the words in the question mean.  They are not part of the solution for the equations you are trying to solve.

Density = mass/volume

What are the units of density?

4. Calculate the density for each of the following: 

a. 50 g/ 100 cm3
b. 58 g/ 100 cm3
c. 85 g/100 cm3
If the mass increases, and the volume remains the same, what happens to the density of an object? 

5. DRAW out this scenario using any symbol to represent a gram.

 Symbol for gram is ___________


Contains 5 grams

      Contains 10 grams


What happened to the mass of the box?

 What happened to the volume of the box?

  What happened to the density?

6. Calculate the density of the following: 
a.  200 g/ 10 cm3 =

b.  200 g/ 30 cm3 =

c.  200 g/ 500 cm 3 =

               Contains 10grams            Contains 10 grams



If the mass remains the same and the volume increases, what happens to the density of an object?

7. Calculate the density of the following: 
a. 200 g/1000 cm3 =

b. 200 g/ 500 cm3 =

c. 200 g/ 2 cm3 =

  Contains 8 grams                                     Contains 8 grams

                         

If the volume decreases, but the mass stays the same what happens to the density of an object?

8. Is it always true that an increase in mass will lead to an increase in density?  Explain using words and a picture.

9.  If the mass of a substance remains the same, and its volume increases (see previous question), how is the density of a substance affected?

10. Which floats better…high density substance or low density substances?  Why?

11. How is the process of convection related to hurricane formation?  Use specific evidence from your readings. (HINT:  How is the air moving in the different parts of the hurricane?)

  Part III: Up, Up and Away!
Taken form the Project Earth Science: Meteorology text.

Objective: Students will investigate the effect of heat energy on the density of air.
Materials:  Balloon, empty flask, bucket of ice water, bucket of hot water, safety goggles for everyone.

Procedure

On your lab sheet, make a section for Part III and record your objective.
Trial 1

1. Your teacher will place the uncovered flask in the bucket of hot water for three minutes.

2. Your teacher will place the balloon over the mouth of the flask. (S)he has now isolated a mass of air. It is important remember throughout this trial that the amount, or mass, of air will remain constant. On your paper write under Part III “Trial 1 Hypothesis” and suggest what will happen to the balloon when the flask is placed in the bucket of ice water. Use the space provided to draw and explain your prediction.

3. Your teacher will place the flask in the bucket of ice water. On your paper write “Trial 1 Observation” and describe what happens. Remembering that the mass of the air has remained constant, explain what has changed.

Trial 2

1. Your teacher will take the balloon off the flask and place the flask back in the bucket of ice water for three minutes.

2. Your teacher will place the balloon back over the mouth of the flask. As in Trial 1, (s)he has isolated a mass of air. Again, it is important to remember throughout this trial that the amount, or mass, of air will remain constant. On your paper write “Trial 2 Hypothesis” and suggest what will happen to the balloon when the flask is placed in the bucket of hot water. Explain your prediction.

3. Write “Trial 2 Observation” and describe what happens when the flask is placed in the hot water. Remembering that the mass of the air has remained constant, explain what has changed.
Questions / Conclusions

1. You can directly see the change in one characteristic (or variable) of the air in this demo. What characteristic is that?

2. If you knew the mass of air in the demo, you could calculate another changing characteristic of the air. What characteristic is that? How is it related to the characteristic in #1? (“As one value rises, the other value. . . .”)

3. As air is heated, what happens to its density? In other words, did the molecules of air move closer together or farther apart?

4. As air is cooled, what happens to its density? In other words, did the molecules of air move closer together or farther apart?

5. In the atmosphere, what would you expect to happen to air that is warmed? Cooled?

6. Based on your observations and your answers to these questions, do you think it would be best to place a warm-air vent near the floor or the ceiling of a room? Where would you place an air conditioning vent? Explain your answers.

7. In your own words make an educated guess about how a hot air balloon lifts off and returns to the ground.

8. How does this demonstration relate to hurricane formation?  Use your reading to support your answer.  (HINT: look in the hurricane anatomy section)

Part I.______________________________________
Problem: 

Hypothesis: 

Observations:


Hot Water Diagram





   Cold Water Diagram

Hot Water Description: 




Cold Water Description: 
Conclusion Questions: 

1.
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3. 
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Part II. Are You Current on Convection?

1. Draw your prediction in the box, then explain your prediction below your drawing. 


2. Draw what you actually observed in the box and explain what you actually observed below the box.

Conclusion Questions:
1.

2.

3.  
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	Density = M/V (DON’T FORGET UNITS!)
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	Answer follow up question using complete thoughts:


5. Symbol for gram is ___________


Contains 5 grams

      Contains 10 grams


Short Answer is okay here:

What happened to the mass of the box?

What happened to the volume of the box?

 What happened to the density?
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	Answer follow up question using complete thoughts:




Answer conclusion questions 8-11 in the space below:
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Part III. Up, Up, and Away
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	Trial 2 Observation




Answer Questions 1-8 in the space below. Use the back of this page if necessary.
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