	Atmospheric Movement


	Activity:

Making, Using, and Understanding a Barometer 
	Student Name: ___________________________


Teacher: ________________________________


Date: ___________  Period: _________________



	



Objectives: The students will…
· Investigate air pressure

· Construct and use a barometer

· Investigate changes in barometric pressure over a period of 1-2 weeks
· Predict upcoming weather from barometric pressure data

Materials (per group):

For pre-lab demonstration:
· Plastic baggie

· Rubber band

· Cup, drinking glass, can, or jar
For barometer construction:

· Tin can or glass jar

· Clear plastic wrap or rubber balloon

· Rubber band

· File folder or stiff paper

· Straw

· Tape

· Ruler

· Scissors
Background Information:
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A barometer is an instrument used to measure air pressure. One way air pressure is measured is in inches of mercury. Air pressure is highest at sea level, making the air there also heaviest. At sea level, air pressure is 29.53 inches of mercury. This means that at sea level, it takes 14.7 pounds of pressure per square inch of air to raise mercury in a hollow tube to 29.53 inches in height. What is 14.7 pounds of pressure? Try pushing down on a scale at home until it reads “14.7.” You have exerted 14.7 pounds of pressure on that scale!

A barometer is an instrument that measures the pressure of the atmosphere at a particular location. There are two types: a mercurial barometer which uses mercury, and an aneroid barometer that uses a balloon that expands or contracts when the atmospheric pressure changes.

You may not notice in your experiment, but barometer readings change in response to temperature as well as in response to pressure. Temperature does change pressure, but only in a tightly sealed space (your classroom is not tightly sealed to the outside.) Warmer air taking up the same amount of space as cold air will create more pressure. This is because warm molecules push away from one another instead of moving towards one another. [image: image2.jpg]Vacuum
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The warm molecules try to take up more space than they have, creating a greater pressure pushing out of the container.

Measuring atmospheric pressure is very important for predicting and preparing for storms. Barometers allow weather forecasters to estimate maximum hurricane wind speeds. Since air is always flowing from high pressure toward low pressure, air moves inward toward the low pressure center in a hurricane. By using a barometer to find the pressure in the center of the hurricane, forecasters can estimate the fastest wind speeds that the hurricane is capable of producing.

Usually, when barometric pressure (or, pressure as shown on a barometer) falls rapidly, it means a storm is coming. A steady barometer shows stable, fair weather. The barometer saves lives since it helps predict the approach of poor weather. Back when RADAR and satellites didn’t exist, crude barometers were the main way people predicted the approach of bad weather like a hurricane or a major snow storm.

MAKING YOUR BAROMETER
OBJECTIVE: Construct and use a barometer, understand atmospheric pressure

MATERIALS:
· tin can or glass jar

· clear plastic wrap or rubber balloon

· rubber band

· file folder or stiff paper

· straw

· tape

· scissors

PROCEDURE:

Cut a piece of plastic wrap or balloon at least two inches larger than the mouth of the can or jar.

Stretch the plastic wrap or balloon tightly across the mouth of the can or jar.

Attach the plastic wrap/balloon with a rubber band.

Cut a strip of file folder three inches wide and two inches longer than your can/jar is tall.

On the outside edge of this strip, write “HIGH” towards the top of the strip and “LOW” towards the bottom of the strip. Between the words, mark of a line every _ inch. This is your scale. Label each line 1,2,3,4,5 with 1 at the LOW side.

Tape the scale to your can or jar.

Clip one end of the strap to make a point. Tape the other end of the straw to the plastic wrap/balloon on the top of your can. You may need to cut some of the length of the straw off so that the pointed end of the straw will point toward your scale.

Place your barometer in a safe area and record your barometric pressure reading each day. Take readings outside in the shade. Let your barometer sit for five minutes before taking a reading. Compare your inside and outside barometric temperature.

Record your data.
OBSERVATIONS/QUESTIONS

1. Where was the air pressure the greatest, inside or outside? Explain why this is.

2. What happened to the straw when the air pressure increased? Why?

3. What happened to the straw when the air pressure decreased? Why?

4. What happened to the straw when the air pressure decreased? Why?

5. What factors affected your barometer data?

6. Research hurricanes and explain how the atmospheric pressure determines the strength of a hurricane.

CONCLUSIONS:

Explain in your own words what a barometer is and how it works. Next, explain how atmospheric pressure is used to estimate hurricane wind speeds.
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