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Gas Laws Unit

Adapted From: http://www.arborsci.com/CoolStuff/New_CoolStuff_Articles/cool8.aspx 

Gas Laws Smorgasbord

Please travel to the following stations and predict, observe, and explain real life examples of phenomena related to kinetic molecular theory and the properties of gases. 

Station 1:  Pop Your Top
Predict: Hypothesize what will happen as you create a chemical reaction inside a sealed plastic bottle.

Instructions:

Put one dropper full of vinegar into the canister.  Put the Kleenex filled with baking soda into the canister.  Shut the lid quickly and wait.
Observe: Explain what you see when you quickly shut the lid.

Explain: How does the phenomenon you observed relate to the key concept: When the pressure on a gas is increased, its volume will decrease?  What scientist and gas law helped to explain this phenomenon?
Station 2:  Microwave Popcorn

Predict: What will happen to the popcorn kernels in the microwave?  What will you see?

Instructions:  Place about two tablespoons of popcorn in the clear plastic bowl. Put the top on the bowl and place in the microwave. Close the microwave door and turn the microwave on high. Watch as closely as you can as the popcorn kernels begin to pop, but of course DO NOT OPEN THE DOOR! As soon as the vigorous popping stops, turn off the microwave.
Observe: Explain what you saw happen to the kernels in the microwave.
Explain: How does the phenomenon you observed relate to the key concept: When the temperature of a gas is increased, its volume will increase? What scientist and gas law helped to explain this phenomenon?
Station 3:  Balloon and the flask (or Hot Air Ballooning)

Predict: What will happen to the balloon with the addition of heat? How about when you cool the flask down?  What will you see?

Instructions: Using the tongs, place the flask on the hot plate and let the water boil.  You will see how an increase in temperature can cause in increase in the volume of a gas.

Observe: Explain what you saw happen to the balloon when you heated the flask on the hot plate.  How about when you put the flask in a beaker of ice and let it cool?
Explain: How does the phenomenon you observed relate to the key concept: When the temperature of a gas is increased, its volume will increase? What scientist and gas law helped to explain this phenomenon?
Station 4:  Life in a Vacuum

Predict: What will happen to the marshmallows when you pull the syringe? How about when it returns to its original volume?

Instructions: Using one finger, seal the tiny end of the flask so no air can go in or out.  With the other hand, pull on the syringe so it increases in volume.  Return the syringe to its original shape.

Observe: Explain what you saw happen to the marshmallows when you pulled the syringe out and returned it to its original shape.  

Explain: How does the phenomenon you observed relate to the key concept: When the pressure on a gas decreases, its volume will increase? What scientist and gas law helped to explain this phenomenon?
Station 5:  This Stinks! I'm under so much pressure!  (Impossible...Science CAN'T stink!)

Predict: What will happen to index card when you turn the beaker upside down full of water?
Instructions: ** Do this over the sink. ** Pour some water into the beaker provided.  Using a straw and your hand only, try to remove some water from the beaker.  Now, refill the beaker to the brim (the top!) of the beaker and place an index card over the top.  **Do this over the sink. ** Using both hands to hold the water, flip the beaker upside down so no water comes out.  Now, let go of the index card.  
Observe: Explain how you removed the water from the beaker using only a straw.  Explain what happened when you flipped the beaker full of water upside down.  
Explain: How does the phenomenon you observed relate to the key concept: The earth's atmosphere exerts pressure on objects? What scientist and gas law helped to explain this phenomenon?
Station 6: Ruler of the World
Predict: What will happen to the wood when you karate chop it by itself?  With the addition of the newspaper, what will happen?
Instructions Take a meter stick and place it on a desk so that it extends a bit over the desk. Place two full sheets of newspaper over the section of the meter stick that remains on the desk. Smooth the newspaper out several times so it lies on the table as flat as possible.

Observe: Explain what happens when you karate chopped the wood stick.  

Explain: Why were you able to do that?  Why is the newspaper important?

How does the phenomenon you observed relate to the key concept: The earth's atmosphere exerts pressure on objects? What scientist and gas law helped to explain this phenomenon?
Station 7: Super Duster 
Predict: How will the duster can change when you let out some of the gas?
Instructions: Wrap your hand around one of the duster cans.  Make sure your palm is in complete contact with the can. Now, depress the nozzle.

Observe: Explain what you feel.  Why?  Shake the can.  What do you notice?
Explain: How does the phenomenon you observed relate to the key concept: When the volume of a gas increases, its temperature will decrease? What scientist and gas law helped to explain this phenomenon?

Station 8: Frequent Collisions
Instructions: Begin by shaking the container gently then increase shaking to demonstrate adding energy to a gas.

Observe: What happened when you shook harder?

Explain: Explain Kinetic Energy using this model.

Station 9:  Iron Man

Predict:  Who is stronger, you or your partner?

Instructions:  Take two rubber cups and slap them together with force.  Now, each of you try to pull them apart.  Pull together.  Do not “burp” the cups!!
Observe: Can you pull them apart?  Why or why not?

Explain: Burp the cups to allow air to come in the center.  Now can you pull them apart?  Why?
Ok the smorgasbords' done...what now?

Using the lab activities, choose five ideas and share how you could make a newspaper article out of each of them. 


Example: Station: 4-Life in a Vacuum (I could write a story about the first man to live on the space station and how eating would be different than here on earth- with examples.
1)

2)

3)

4)

5)

After the gas laws exploratory activity, the teacher must decide how to best help students make sense out what they just encountered in the laboratory.  Along the way, basic principles, terminology, and mathematical relationships must be introduced.  (See Concept Development)

One way to accomplish these objectives is to use lecture demonstrations to drive the concept development.  Lecture demonstrations allow the teacher to revisit the phenomena introduced by the exploratory stations in an engaging way. 

Many times students miss some important aspect of an activity.  Therefore, it is often good for the teacher to repeat some of the activities done by the students as class demonstrations.  In this way the teacher can focus student attention on the essential element of selected activities.  Drawing on students to explain what they see and why they think it happens gets them actively involved in a communal learning process while allowing the teacher to assess understanding.

In addition to revisiting smorgasbord activities, the teacher can further amplify basic principles through the use of novel demonstrations.  These demonstrations may be used further clarify concepts and illustrate real-world applications of the basic principles being studied.

The demonstrations described below should be performed by the teacher.  The use of hot and very cold objects prohibits hands-on student involvement.  Furthermore, students should wear safety glasses when these demonstrations are being performed by the teacher.
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Dry Ice Ballooning

Put on thermal gloves. CAREFULLY break off a piece of dry ice and place inside an un-inflated balloon. Pinch the balloon closed and wait a few minutes.

Questions:

What happens?

Explain.

Egg over easy!

Pour 7-10 mls. of water into an Erlenmeyer flask (1000 mL. flask) . Place on hot plate, let water boil away. Immediately after the water has boiled off, remove from heat (remember to use thermal gloves!) and place a well-greased, hard-boiled egg on the mouth of the flask. Observe.  After students have had a chance to answer the questions, ask for a volunteer to try to get the egg back out.

Questions:

What happens to the egg? Why?

Propose a way to get the egg out of the flask without cutting it.

Describe the method you saw used to get the egg out.

You Can Do it!

Place about 7-10 mls of water in the empty pop can. Place can on hot plate and turn heat on high to let the water boil off (the length of time will vary) After the water has evaporated, immediately grasp the can with thermal (oven) gloves and invert it into the beaker of cold water.

Questions:

What happens to the can? Why?

Why was it important to put water in the can before heating it?

Watch what happens when the can is lifted out of the water.  Explain your observations.

Here's an idea for keeping students minds on topic even after they leave your classroom. It might even get them to see other events in real life that help make the connection to new knowledge.

