Experiment #1: Action of a Yacuum Pump and the Mass of Air
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1. Study figure 1. The check valves will easily allow air to flow in the

directions shown by the arrows, but not in the other direction. What

is inside the bell jar now? (Hint: "Nothing” is not the correct
answer).

Have your partner push down on the bell jar to make certain that the
bell jar is pressing against the "O" ring at the base of the apparatus.

VWhile they are doing this, pull the piston of the syringe out to the 60

mark, Where does the air come from that fills the syringe?

o

Let go of the piston and watch what happens. Now quickly push the
piston all the way back into the syringe. Listen for the sound of
moving air. Where did the air go that was in the syringe?

10.

i

Describe, in words, the amount of force that was required fo pull out
the piston,

What kind or kinds of forces resisted you as you pulled out the
piston?

Repeat these steps five times:

a. Pull the piston out to the 60 mL mark.

b. Let go of the piston and see what happens.

¢. Push the piston all the way back in.
What happened to the amount of force required to pull out the
pisten? Try to explain why the amount of force changed in this
manner.

Pull the piston out of the syringe out to the 60 mL mark and push it all
the way back in. Do this 24 times. You should not notice any sound of
air movement by the end of this step. What is in the bell jar now?

Disconnect (D) from (E). Place the bell jar, with the hose (D), on to
the balance. Make sure that the hose (D) is not touching anything.
Find the mass and record it.

Loosen the connection between the hose (D) and the bell jar, remove
the hose and then reconnect it. Did you hear the movement of air?
What was the air doing?

Reconnect the hose and place the bell jar on the balance. Make sure
that the hose (D) is not touching anything. Find the mass and reco
it.

Calculate the difference between the balance readings in steps 8 and
10. What is this answer the mass of?




experiment #1 when you weighed the bell jar and the hose in
the bell jar really empty when you weighed it?
experiment will help you to find out.
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1. Reassemble the apparaius as in figure L. Pump the piston of the
syringe 10 times.

2. Disconnect hose (D) from hose (E). Hold the bottom portion of the
bell jar and place entirely into water with the dome facing downward.
Keeping the bell jar upside down in the water, disconnect the hose (D).
Describe what happens and explain why it happens.

3. Put your finger over the hase fitting on the bell jar and lift it out of
the water. Keep your finger over the hose fitting. There will be some
air left in the bell jar, showing that the pump has not removed all of
the air. What fraction (or percentage) of the air was lefi?
{Estimate) What fraction (or percentage) of the air
was removed{Estimate)

4. Use a graduated cylinder to measure the volume of water in the bell
jar. This is equal to the volume of dir removed. Record +his
volume.

5. Now you know the mass (experiment #1, step 11) and the volume of
the air that you removed. Calculate the density of air. Show your
calculations. Remember to include units of measurement in your
answer.

6. Dry out the apparatus as well as you can with a towel.

Thought Question:
1. How would the density of air differ in locations of greatly different

altitudes? :



Experiment #3 Removing Atmospheric Pressure From Oblects

L. You will obtain one marshin _os. nmmn ?ms your instructor. Air has
been blown info the ﬁmmw at the factory. <<:< is the peep now the size it
is, and not bigger? ,

|
2. Place the peep inside the bell jar, and assemble the apparatus as

shown in Figure 1. Start pumping, the piston. What happens to the peep?

I

3. Why did the peep change in the way it did? Why didn't it do this
before you started pumping?

' n Ll b
4. Loosen the connection between the hose!(D) and the bell jar until you

hear the movement of air. YWhat happens to the peep? Why does this
change occur? |

5. Oven the apparatus and Take out the peep. Eaf it.

6. Now stick the suction cup to the center of the bottom plate, and put
the bell jar over it, so the m_._n.:o: cup is inside. Have someone hold the
apparatus with the hose down and the plate up. Why does the suction cup

stick tightly to the bottom plate instead of falling of f?

7. While holding the apparatus with the hose down and the plate up,
puimp the piston several times, until something happens to the suction
cup. What happens? What is the explanation for this?
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