Station A   Feel the Pressure

To  Do:

1. Put the glove on one hand. 

2. Point your fingers straight down and insert your bagged hand into the water. Do not insert your hand so deep that the glove fills with water. 

3. As your hand goes deeper, describe what you see and feel in your data.

4. Repeat the experiment without using the bag i.e. insert your other hand into the water. Describe what you see and feel in your data.

5. Place your hand under the top book in the pile of 4 books.

6. Now place your hand under the bottom book in the pile. How does the pressure differ from just one book?

Station B The old glass of water trick revisited

To do:

Fill a drinking glass with water.

Cover it with a 3 x 5 index card. Use a finger to keep the index card in place while you

turn the glass and paper over. Make sure the seal between the glass and card is tight and remove your finger. Record what happens.

Now place a piece of plastic over the mouth of the glass full of water, instead of the card. Turn the glass and plastic over. Once the plastic is hanging below the glass, tip the glass to one side until water starts to dribble out the bottom. Notice that as water flows out, air bubbles enter the top edge where the glass and plastic meet.

Empty all of the water out of the glass. Record what happens to the plastic when the glass is empty.

Station C Air Pressure- Feel It!
1. Fill the bottle with enough water to make an overall weight of 1,033 grams. (~1L of water)

2. Screw the cap on tightly.

3. Invert the bottle and place the centimeter cube on a finger. To keep the bottle from tipping, place a finger from the other hand on the upright bottle bottom, without adding extra “pressure”.

Think About It

Air pressure at sea level is about 1kg/cm2 (~ 14.7 lbs/square inch). We are under this pressure all the time & do not notice it unless it changes significantly (diving in a pool, or going up in elevation). Divers at 10m below the water’s surface have one additional atmosphere of pressure on every part of their body. The pressure increases an additional atmosphere for each additional 10 meters of depth!  Weather systems (rain, storms, wind) are also associated with high and low pressure and the movement of matter from high to low concentrations of pressure.

Station D See the Flow

1. Take a glass half-full of water; place it on the edge of a sink.

2. Fill the tube with water.

3. Cover both ends of the tube with your fingers.

4. Place one end of the tube into the glass and drop the other into the sink.

5. Open both ends of the tube. Record what you see.

Think About It

Water is cohesive, it sticks together.  How can this property of water, help explain what you observed?  

Pressure plays a part in this activity too. The pressure at the water surface in the glass is atmospheric pressure. The pressure at the open mouth of the tube is atmospheric pressure. Ten centimeters higher in each tube the pressure is 1% lower than the atmospheric pressure. 

If the open mouth of the tube is at the same level as the water surface, we assume the waster is at rest and we find that the pressures on both sides of the tube decrease and reach the same value at the top of the tube. The water is at rest. (Try it and find out)

If the mouth is lower than the water surface, in the glass, when we get to the top of the tube the pressure on the open side is less than the pressure at the water side. This means that the water at the top of the tube accelerates toward the mouth of the tube, and the water flows out of the tube over the top of the glass.

Station E  Be sure to only blow into the balloon you first tried to inflate.

1. Obtain two new balloons.  Place the top of the balloon over the top of the bottle and the rest of the balloon inside the bottle.

2. At the same time, (2 students) blow into the mouth of each bottle and inflate the balloons.  Did the balloons in both of the bottles inflate?

3. Switch the bottles you blew into by switching the balloons you place in the bottle.  Try to inflate the balloons by blowing into the mouth of the bottle. What happened?

4. Why do you think one balloon inflated much larger than the other?

5. Each student should now take out the balloon they tried to inflate from the bottle and hang onto it.  Fill the bottles 1/3 full of water.  Do you notice anything about the two bottles?

6. Place one of the balloons back into the bottle that you were able to inflate the balloon in.  Inflate the balloon.  Leaving the top of the balloon open. How can you keep the balloon inflated in the bottle without shutting the top of the balloon?

Station F

1. Obtain a ziplock bag and straw. 

2. Blow a little air into the ziplock bag—just enough to slightly inflate it.  Seal the bag.

3. Insert the straw into one corner of the bag, so that the outside flexible part is still extended out of the bag.

4. Place a textbook on the bag, making sure that the straw is not crushed and that the seal on the bag stays shut.  You may need to hold the seal closed.

5. Blow into the bag and see if you can lift the book with only air. Record what you see.

6. How many books are you able to lift?
Questions

Station A

1. Where is the pressure the greatest in the bucket of water? Why?

2. Did the pressure affect your bagged hand? How could you tell?

3. Did the pressure in the bottom of the bucket change when you placed your un-bagged hand in it?

4. Did your un-bagged hand feel the pressure the same as your bagged hand?

5. Where is the pressure greatest in the pile of books?

6. Did you feel all the pressure from the pile of books when you placed your hand underneath it?

7. Why did your ungloved hand appear to feel less pressure than your gloved hand, and yet your ungloved hand under the books felt all the pressure from the pile of books?

8. How does the definition of pressure explain why you need a “bag” on your hand in order to feel/see pressure in the bucket?

Station B

1. What causes the pressure inside the glass?

2. What causes the pressure on the index card?

3. Are the pressures balanced? How do you know?

Station C

1. What prevents us from being crushed by the atmospheric pressure? (read chp 7)

2. What has to balance so that we are not crushed or blown up when we change our elevation?

Station D

1. Based on your observations in this lab, describe how a siphon works.

Station E

1. Where is the air pressure greatest in the jar without the hole, when you try to blow up the balloon?  How do you know?

2. Where is the air pressure greatest in the jar with the hole, when you blow up the balloon?  How do you know?

3. How did you keep the balloon inflated when you left the top open? What did this show about air pressure?

Station F
1. What is supplying the “force” to lift the books?

2. What does this activity model?

Answers:

Station B

The water mysteriously stays “floating” in the cup defeating even gravity, only held up by the card. The trick? Air pressure, of course. When you flip the cup over, a low pressure zone is created inside the cup. The outside air (high pressure) wants to push into the cup and keeps the card in the way!
Station E

How Does It Work?

The balloon won't inflate much the first time because the bottle is already filled with air. There's no room for the balloon to expand inside the bottle. However, when you punch a hole in the bottle, the air molecules in the bottle have an exit. They're pushed out as the balloon fills the space inside. As long as you plug the hole, the balloon stays inflated. When you take your thumb off the hole, outside air flows back into the bottle as the balloon collapses. Because of the elasticity of the rubber or latex, the balloon shrinks to its original size as the air rushes out the top of the bottle. By the way, when you filled the bottle with water, you made its walls more rigid and it was easier to push the nail through the flexible plastic. Who'd ever think that flowing, soft water could give that much support?

- See more at: http://www.stevespanglerscience.com/lab/experiments/balloon-in-bottle#sthash.1qNmNpNM.dpuf

