Joe's Night Out


Joe was a regular at the local diner, “Dell's”.  He was also a bit of a practical joker and liked to keep the waitresses on their toes.  Every day Joe would show up at Dell's and order his meal with a glass of water and ask that the pitcher be left on the table so that the waitress did not need to come top up his glass.


One Saturday afternoon, Joe showed up at the diner at his regular time, and sat at his regular table, but today he got a new waitress.  Her name was Sarah, and she was a bit clumsy and just a little cheeky.  She seemed to try hard, but she managed to mix up his order with another customers and she was slow to bring his bill to the table.  She also had a quick witted reply when Joe commented about his meal.


At the end of his meal, Joe decided that he was going to leave a tip for Sarah, but that he was going to make her really earn her tip today.  He figured that he would trap the tip under his glass of water.  


Joe remembered a science experiment that he learned in school.  He placed the money in his glass and carefully filled it so that it was as full as possible, without spilling.  He then placed his bill on top of the glass and tipped the glass upside down.  It worked just as he remembered!  His bill was able to hold the water, and his tip, in the glass even when the glass was upside down.  After placing the glass on the table, he slid his bill out from under the glass so that he could go pay his tab.

· insert experiment here and demonstrate procedure -

When Sarah got to the table to clean it off, she noticed the upside down glass with money under it.  She also noticed that the glass seemed to still have water inside of it.  She wondered how this was possible and she also wondered how she was going to clean off the table without making a big mess!

- Allow students to play with experiment -

- Look at discussion questions -

The next day Joe was back at the restaurant and Sarah just had to ask how he was able to place her tip in the upside down glass of water.  Joe explained that it was a matter of air pressure.

When he filled the glass, he made sure that it was as full as possible so that there would not be any air in the glass.  When he put the paper on top of the glass, the air was only pushing on the paper in one direction, from the outside of the glass.  Since air is so strong, the paper stays on the glass even when the glass is upside down.  The air is pushing on the paper with more force then the force of gravity is pulling down on the piece of paper.

Joe then drew on his napkin a diagram that showed the forces acting on the upside down glass of water.  The diagram was as follows:







Sarah was amazed at how something as common and unnoticeable as air could have so much pressure.  She was very excited about her new knowledge and was eager to try out the experiment on her friends and family!

Discussion Questions:

1. What Forces are acting on the piece of paper when the glass is upside down?

2. How does the water stay in the glass when the glass is tipped upside down?

3. Can Sarah lift the glass without spilling water everywhere?  Explain your answer.

4. Does the type of paper used affect the experiment?

5. Where else can you see a difference in air pressure acting on an object?

6. How much weight can be put in the glass and still have the paper hold up the water?

Experiment:

Fill a glass with water (make it as full as possible)

Put a piece of paper on top of the glass and press it gently onto the rim.

Flip the glass upside down.

What do you notice?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Try the experiment again, only this time place a weight inside of the glass of water before you tip it upside down?

Does the paper hold up the water and weight?__________________________________

Try different amounts of weight.  Record how much weight the paper can hold.

	Weight (g)
	The paper and weight was held up (yes/no)

	
	

	
	

	
	

	
	


Try different types of paper.  Does the type of paper affect the experiment?

Record your results.

	Paper
	The paper can hold up the water (yes/no)

	Waxed paper
	

	Tissue paper
	

	Facial tissue (eg. Kleenex)
	

	Cardboard
	


  Reciept





  Glass of Water





Gravity





Air Pressure
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