First, there was “Kitchen Density”…

NOW, there is, “Cellar Physics”!!!
Say what?  Cellar physics is hands-on, minds-on home mini-labs for you to perform and think about the results.  Participation by fellow family/friends is recommended. (Or even better, perform them first, figure them out, and then stump the folks at home with the strange things that are witnessed in the world of……..CELLAR PHYSICS!!!
Number One:
1. Make a simple pendulum with some thread and a bob. I found that a fingernail clipper make a swell bob. (Gee Wally, that’s swell!)

2. Hold the pendulum out with one hand in front of you and with the other hand, get it to swing side to side in a nice, straight path. 
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While it is swinging, and while keeping your arm stiff, slowly rotate your body 90 degrees. 
4. Now, while the bob is still swinging, turn your body another 90 degrees.

5. You now should be facing the opposite direction from your starting direction.
Number Two:
· Make a simple accelerometer by obtaining a small, clear plastic soda bottle, spring water bottle, etc., etc. and filling it up with water such that there will be an air bubble in the bottle as pictured here: 

1. You will hold the bottle sideways, keeping it as level as possible while conducting the following tests.

2. First, seek an adult, and get them to take you for a drive in a car. Fasten your seat belts, and remind the driver to watch the road, and not the accelerometer!

3. Hold the bottle parallel with the car and observe what happens to the bubble in the bottle as the car undergoes BOTH positive and negative accelerations.

4. Now hold the bottle sideways and observe the bubble as the car takes a turn.
Number Three:  
1. Pour water into a glass until about half full. Sprinkle some pepper on the surface
2. Let water sit until it is still.  Grasp the container and give it a slow twist in a clockwise direction. Does the water at the edge rotate?  Does the water at the center rotate?

3. Try step two, but at differing twist speeds and note the results.  
4. Now try with syrup!!

QUESTIONS ON THE BACK….

QUESTIONS TO ANSWER:

The pendulum:  

1. Describe what you saw happen with the pendulum as you turned.

2. Relate what you saw happen to the bob as you turned to one of Newton’s Laws.  How does what you saw happen this law?

3. Imagine this: You have a special pendulum that never stops swinging because air friction doesn’t slow it down. You take this pendulum and hold it right over the North Pole. You place a yardstick on the snow and swing this pendulum parallel with the yardstick. You come back six hours later and check the angle between the yardstick and the pendulum. What do you see, and why?

The Accelerometer:
1. Describe what the bubble does and explain why its behavior is different from what you expect to see. HINT: if you are stuck on this one, try testing an extreme case of the accelerometer:  What you do is empty out the water so that the bottle is now half full.  Hold it sideways again and accelerate it forward.  Watch what happens to the water and the air in relationship to one another.  Testing the extreme situations is often a helpful thought process!!!

2. There are two types of matter in the bottle. What are they? Which of the two has more inertia? Why?

3. What is the relationship between the direction of acceleration and the direction that the bubble moves towards?

4. Why does the accelerometer bubble point towards the center when rotated in a circle rotated at a constant rate?

The Water in the cup:
1. This experiment was a good test of rotational inertia of a liquid.  If you are not sure what that means, then look up the words. 

2. What was the purpose of the pepper?

3. Does water have a high inertia?  What did you witness to defend your answer?

4. Why is there less rotation of water nearer the center of the glass?

5. Find out, or figure out which way the earth rotates.  Now consider the following: If the earth were to suddenly stop rotating, which state would suffer from major tidal wave damages:  North Carolina, or California? Explain your answer using the word “inertia”.

