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BULLETIN BOARD PICTURES

Kites Glider

Blimp Hot Air Balloon
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KITES

Kites are one of the earliest instruments to fly in air.  Wind makes

kites fly.  The wind flows past the kite and creates the force known as lift.

Some kites have tails to help them fly smoothly.  The tails provide wind

resistance which is a force known as drag.  Lift and drag are two of the

four forces that cause airplanes to fly.  In 1899, the Wright bothers took

their first step in the invention of the airplane by flying a controlled box

kite.
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GLIDERS

Gliders are light weight aircraft that do not have an engine.  They are

towed into the air by another plane or a winch.  The glider can gain height

by spiraling in currents of rising air called thermals - rising air - and ridge

lift - the flow of air rising over a line of hills.  Because there is no engine

to make noise, the flight is a very quiet one.



viii

BLIMPS

A blimp consists of a huge flexible bag that rises and expands when

inflated with helium.  Helium is a gas that weights 1/7 as much as the air

around us.  Blimps are steered by rudders on their tail fins and engine

driven propellers that are attached to the structure.

A passenger cabin is attached at the bottom of the gas bag.  This is

where the pilots and passengers ride.

Blimps fly slowly and at low altitudes.  They are used to taxi

sightseers, study the sea, observe the coastline, and for communications

and advertising purposes.
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HOT AIR BALLOONS

Hot air balloons consist of a gondola (a basket-like carrier where

pilots and passengers ride) attached to a large bag (balloon).  Cables attach

the balloon and gondola.  A burner is attached to the top of the gondola

which heats the air inside the balloon.  Then the balloon lifts off the

ground.

In the gondola are the instruments: the altimeter - measuring distance

form the ground; pyrometer - measures air temperature inside the

envelope; and variometer - measures speed going up and down; fuel tanks

and fire extinguishers are also located in the gondola.
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SUGGESTED STUDENT ACTIVITIES FOR EVALUATION PURPOSES:

1. Students should start a spiral book of experiments.  They will follow a format described by
the teacher and include dates on all pages.

2. Students should diagram the results of experiments.

3. Students should record results of experiments.

4. Students will develop vocabulary lists.

5. Students will collect pictures from magazines or other places to add to the bulletin board.

6. Students will be encouraged to develop a Science Fair Project.  Notebook and note taking
will add points to "judging."

7. Students should receive positive reinforcement for any models or homemade projects.
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I.  PROPERTIES OF AIR

BASIC INFORMATION

AIR

Air is a blending of gases that surround the earth, that are colorless, tasteless, and odorless.  Air
stretches great distances above the earth. One half of the Air, by mass, is within three and one half miles
of the earth’s surface.  The other half is distributed over hundreds of miles farther.  The layer of air
enveloping the earth makes life viable.  The earth’s gravity keeps air from slipping off into space.

AIR WEIGHT AND PRESSURE

The force of gravity holds the air and gives it mass (weight).  Air pressure is the measure of the force of
air on a specified area.  The surface of the earth’s air pressure is equal in all directions.  Humans do not
feel this pressure because their bodies are braced by equal pressure inside them.  In the atmosphere, air
pressure changes and is measured by barometer.  Weather predictions are based on changes in
barometric pressure.

AIR PRESSURE

If something as light as a small piece of paper is dropped, it will float slowly to the ground.  The paper
slows down because of air resistance pushing on the surface area of the paper.

AIR MOTION

Air molecules are moving continuously even though you feel nothing.  Great bodies of air are also
continuously moving.  This is called wind.  Air moves because of heat from the sun.  The amount of
energy from the sun changes constantly and brings about our changing weather conditions.
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FLUIDITY

Objective: To demonstrate that air has fluid properties and takes up space.

Materials: Two water glasses, large dish pan filled with tap water, old newspapers to catch water
spills.

Procedure: Place one glass into the pan so that it fills with water. Put the second glass into the water
upside down so that the air does not escape.  Carefully tilt the air-filled glass under the
water-filled glass.  Air will bubble up in the glass.  Practice pouring the air back and forth
between the glasses without losing any of the air.

Observations: Do not let the air escape in the second glass.  The bubbles will go up and down between
the glasses if you do this carefully.

Questions: 1. What makes the bubbles?  (Air bubbles flow either up or down into the glasses).

2. What happens to the bubbles?  (The bubbles flow either up or down into the
glasses.)

Conclusions: Each bubble is a little package of air made visible by being in the water.  Air does have
fluid properties because it can be poured back and forth.
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FLUIDITY

Objective: To discover that air has fluid properties and takes up space.

Materials: A glass, dry handkerchief (or tissue), large deep bowl, water.

Procedure: Push the dry handkerchief into the bottom of the glass so that it will not fall out when the
glass is turned upside down.  Turn the glass upside down and holding it vertically, push
the glass into the jar of water until completely covered.  Now, lift the glass straight up
and out of the water and turn it right side up.

Observations: The handkerchief is completely dry.

Questions: 1. Why isn’t the handkerchief wet?  (The air took up space and kept the
handkerchief from getting wet).

Conclusions: The air inside the glass took up space which is a property of fluid.
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FLUIDITY

Objective: To discover that air has fluid properties and takes up space.

Materials: Clay, funnel, glass or clear plastic jug, water, tooth pick or paper clip that has been
straightened.

Procedure: 1. Mold some clay around the neck of a funnel and press the funnel into the mouth
of a jug so that an airtight seal is created.  (A funnel with its neck in a one-hole
stopper may be substituted.)  Pour water into the funnel.

Observations: When the water is poured into the funnel the water essentially remains there.

Questions: How does this demonstrate that the jug was not really empty?

2. Take the tooth pick or paper clip and make a small hole in the clay.  Listen
carefully and watch what happens to the water in the funnel.

Question: Why does the air rush out as the water rushes in?
(Air can be heard to be escaping as the water drains into the jug.)

Conclusions: The air inside the jug took up space and prevented the water from flowing from the
funnel into it.  Upon making the hole in the clay it was observed that air rushed out of
the bottle as water flowed in to replace it.
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WEIGHT

Objective: To discover that air has weight (mass).

Materials: Balloons of same size, string, scissors, pins, thin dowel rod (about 1 foot long).

Procedure: Blow up two balloons.  Tie the necks tightly with string.  Tie each end of the string to
the dowel rod close to each end.  Tie another piece of string to the center of the dowel
rod and balance the balloons.  Pick one balloon with a pin.

Observations: As the air rushes out of the balloon the stick is no longer balanced.  The pricked balloon
shoots up and the heavier air-filled one drops down.

Questions: 1. What do you think will happen when we break one balloon?  (It should make the
remaining balloon go down.)

2. What do you think will happen when we break the other balloon?  (This should
again balance the dowel rod).

3. How can you explain the results?  (The first balloon had all the air go out so this
side went up and the other balloon went down because it was heavier).

Conclusions: The balloon that still contains the air falls down because air does have weight (mass).
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WEIGHT

Objective: To discover that air has weight (mass).

Materials: A yardstick with small holes at the 6, 18, and 24 inch marks, a beach ball or large balloon
filled with air, a shallow can (tuna can), sand, a spoon, and some string.

Procedure: 1. Suspend the yardstick by a string attached to the middle hole.  You may want to
use a window sill, the end of a table, or a rung on a tall chair.

2. Suspend the inflated ball from the 6-inch hole.
3. Hang the small can from the 24-inch hole, as shown in the diagram.  If the empty

can weighs more than the balloon, hang it closer to the center.
4. Using a teaspoon, fill the can with sand until it just balances the inflated ball.
5. Carefully release all the air from the ball.  Watch that the sand does not spill out.

Observations: As the ball deflates, the end of the yardstick with the sand container moves downward
toward the floor.

Questions: 1. Why is it important to have the inflated ball and sand container in balance?
2. How does the downward movement of the sand container prove that air has

weight?

Conclusions: The ball lost air to the surroundings when it was deflated.  The sand container then
became heavier than the deflated ball at the opposite end of the yardstick and "went
down" in response to the loss of weight.
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PRESSURE

Objective: To show that air has pressure.

Materials: Bottle or jar with a tight cap, drinking straw, modeling clay.

Procedure: Fill the jar up to the cap with water.  Use an awl to punch a hole in the cap and insert the
straw.  Seal tightly around the straw with the clay.  Put the cap on tightly so that no air
can get into the bottle.  Observe results.  Then, release the cap on the bottle just enough
to let in some air and try to suck the water through the straw.

Observations: When you let a little air into the bottle, the air pressure is lowered inside the straw.  Air
pressing on the surface of the water in the bottle pushes it up through the straw as you
suck through it.

Questions: 1. Why didn’t the water come up when the cap was on tight?  (There was no space
inside the bottle for the air to move.)

2. Did you ever see an elephant in a zoo squirt water?  How was it like your straw
experiment?  (An elephant has a built-in straw, and he puts air pressure to work
every time he takes a drink.  He puts his trunk in water and breathes in and draws
the air out of his trunk.  As he does this the water fills his trunk.)

Conclusions: Air pressure that was inside the bottle made it possible to suck up the water.
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PRESSURE

Objective: To show that air pressure exerts force on our bodies.

Materials: None

Procedure: Slowly take a deep breath, then exhale, slowly.

Observations: You chest rises when it is filled with air and lowers when you expel some of the air out
of your lungs.

Questions: 1. What happens when you take a deep breath?  (The pressure of the inhaled air is
transferred by the blood and tissues of the body and holds back the inward
pressure of the atmosphere on your body.

2. A pilot of a pressurized jet is traveling through the stratosphere where the air is
about half the pressure on the earth.  What would happen if he were suddenly
thrown out of the plane?  Why?  (The pressure inside his body would be much
greater than the outside pressure of the thin air and he would probably burst like
an inflated balloon.)

Conclusions: Air pressure does exert force on our bodies.
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PRESSURE

Objective: To show that air has pressure.

Materials: Water glass, pieces of thin flat cardboard.

Procedure: Fill the glass to the top with water.  Place the cardboard over the glass.  Holding
cardboard tightly to the glass, carefully turn the glass upside down.  Remove your hand
from the cardboard.  The cardboard stays in place against the glass.  Tilt the glass or
hold it sideways and the cardboard still remains in place.

Observations: The water will leak out if the cardboard is not held tightly when turning the glass over.
The cardboard sticks to the glass as it is turned.

Questions: 1. Did the water leak out?  Why?  (The water leaked out because it was not held
tight enough next to the cardboard.)

2. What could you do to keep the cardboard dry longer?  (Use thicker cardboard,
answers will vary).

3. Did the cardboard stick when the glass was turned sideways?  Why?  (Yes, the
pressure of the air next to the cardboard caused it to hold tight.

Conclusions: The air pressure kept the water from falling out of the cardboard covered glass.



14

PRESSURE

Objective: To demonstrate changes in air pressure.

Materials: Straight pins, 1" x 1" pieces of cardboard, wooden spool

Procedure: Stick the pin through the piece of cardboard and push the pin through the hole of the
spool.  Hold the cardboard against the spool.  Blow through the opposite end of the
spool and let go of the piece of cardboard.

Observations: Blowing into the spool makes the cardboard cling to the spool.

Questions: 1. Why does the cardboard cling to the spool when you blow on it?  (The pressure
in the air flowing through the hole in the spool and up to the cardboard becomes
lower, the pressure on the other side of the cardboard is greater than that inside
the hole, therefore, the cardboard clings to the spool)

2. If you blow real hard, the cardboard clings even tighter.  Why?  (Because the
outside pressure is stronger than your breath inside the hole.)

Conclusions: Atmospheric pressure on the bottom of the cardboard is stronger than the pressure inside
the spool and holds the cardboard.

(Note:  This is an application of Bernoulli’s Principle.)
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PRESSURE

THIS EXPERIMENT IS FOR DEMONSTRATION ONLY!

Objective: To demonstrate that air has pressure.

Materials: An empty duplicating fluid can with screw-on cap, water, electric hot plate and an
asbestos pad for safety.  (Rinse and clean out can thoroughly before use.)

Procedure: Pour about an inch of water into the can.  Turn the hot plate to the high setting and place
the can on it.
Heat it until the steam is coming out of the opening.  Wait a few seconds, then TURN
OFF THE HEAT.  Screw the cap on tightly with a pot-holder.
For safety reasons have all students remain in their seats during this demonstration.  For
a dramatic effect, set the heated can in a large bowl filled with ice cubes.  Wait for the
can to cool.

Observations: When the can was heated, the water turned into steam, driving out most of the air.  AS
the can cooled, the steam turned back into water, leaving neither air nor steam inside the
can, creating a partial vacuum.  This caused the can to suddenly collapse.

Questions: 1. How long did it take for steam to come out of the can?  (Usually only a few
minutes).

2. How long did it take for the can to collapse?  (Time will vary but about five
minutes or so depending on room temperature.)

3. What caused it to crumble so quickly?  (The vacuum inside and the air pressure
outside the can.)

4. Why is this demonstration possibly dangerous?  (Heat, steam, and possible
danger of the can exploding.)

Conclusions: As the pressure of the air outside the can became greater than the pressure inside the
can, the can just crushed and caved inward.
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PRESSURE

Objective: To show that air has pressure.

Materials: Water, 2 large flat rubber sink-stoppers for each pair of students.  Also 2 new plungers
from the hardware store.

Procedure: Wet the entire inside surfaces of the sink-stoppers.  Press these two sides together tightly
so that no air is between them.  With the ring side out, ask your partner to pull on one,
while you pull on the other ring.  Try to get some short brand-new plungers from the
hardware store to use for this experiment.  (Compare the efficiency of these vs. the sink-
stoppers).
Then, let a little bit of air in between the stoppers.

Observations: When there is no air between the stoppers, it is almost impossible to separate them.
After the air is let in between the stoppers, they separate immediately.

Questions: 1. What happened when you pulled on the wet stoppers?  Why?
(Nothing happened because the air pressure held them tightly together.)

2. What happened when a little bit of air came between the stoppers?  Why?  (The
air rushed in and the stoppers came apart.)

Conclusions: Pulling on the stoppers was a tug-of-war since they did not separate.  After a little air
was let in, the stoppers separated.
This experiment shows that air has pressure.  The air pressure separated the stoppers.
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EXPANSION AND CONTRACTION

Objective: To discover that warm air expands and rises.

Materials: Household thermometer.

Procedure: Measure the temperature of the air near the ceiling and then near the floor.  Compare the
readings.

Observations: The cooler temperature is at the floor level and the warmer temperature near the ceiling.

Questions: Heating ducts are usually located near the floor why?  (Because the air near the floor is
colder than the air near the ceiling.)

Conclusions: Warm air rises above cooler air.
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EXPANSION AND CONTRACTION

Objective: To discover that heat causes air to expand.

Materials: Round balloons, rubber bands, thin string, measuring tape or ruler, refrigerator/ freezing
compartment.

Procedure: Blow up a balloon and seal it tightly with a rubber band.  Take a piece of string and
measure around the balloon.  Record the dimensions.
Place the balloon in the freezer compartment for five to ten minutes.  Remove, then use
the string to measure around the balloon and record these new measurements.  (Make
sure no air has escaped.)  Subtract the two measurements and record this data.

Observations: The warm air from your breath made the balloon big and round.
After the balloon was placed in the freezer it became smaller.

Questions: Did the balloon change in size after it was chilled?  Why?
(It shrank in size because the air contracted inside the balloon).

Conclusions: Air has the properties of a gas since it expands when warm, and contracts when cold.


