Understanding Pressure and 

What It Has To Do With the Atmosphere

Objectives


· Investigate that less pressure causes a hot air balloon to ascend.

· Recognize that increased pressure can be caused by increased temperature, increased number of molecules, and decreased container size. 

· Describe how pressure is a force applied per unit area, and that air pressure results from the weight of the entire column of overlying air.

· Recognize that pressure changes with the vertical structure of the atmosphere, less pressure at higher elevations, more pressure at lower elevations.

Materials Needed
· PowerPoint Presentation, projector, screen
How can gravity make something go up

· Cheap, thin (.5 mil, at most!) black plastic garbage bags

· Masking tape or transparent tape
· Hair Dryer

· String

What causes Pressure?
· one long rope

· a large open area in the classroom or outside
Air Pressure – Two Demonstrations
· 1 piece notebook paper

· drinking glass with water

· notecard
Engage:
How can gravity make something go up demonstration 
Students will observe a hot air balloon made from very thin black plastic.  Begin by filling the balloon with hot air using a hair dryer; the balloon will begin to rise.  If launched in sunlight the balloon will continue to heat and a tether to the ground will be necessary.

Explore:
What causes Pressure? Molecules in a Box activity. 

Using one long rope, make a square holding the rope at waist level (keep square taut).  Students become molecules within the box.  With every collision they make a beep.  They will collide with each other and the side of the box.  Explore pressure with a few molecules (students), many molecules (many students), and large square vs. small square.
Explain:
Understanding Pressure and What it has to do with the Atmosphere - PowerPoint (Pressure Atmosphere)
Concepts covered: Pressure increase due to the number of molecules in a container, pressure increase due to the temperature of the molecules, and pressure increase due to the size of the container, i.e. lots of collisions mean lots of pressure.  Explain atmospheric pressure.

Extend:
Air Pressure – Two Demonstrations
1)
Blow over the top of notebook paper  (A stream of air over paper creates a low-pressure zone which lifts the paper).  Higher pressure beneath paper, low pressure above paper.

2)
Inverted drinking glass with water and cardboard such as an index card. Place an index card on top of a glass fullof water and create a slight vacuum; Invert the drinking glass keeping the index card sealed to the glass, remove your hand support, water will not pour out due to the air pressure pushing up on the index card. 

Continue PowerPoint  Concepts covered: More on atmospheric pressure, how it is measured.  Discuss how the hot air balloon went up, and compare with a weather balloon.  Go over the composition of the atmosphere, and the vertical structure of the atmosphere (review).
Evaluate:
Formative assessment on level of engagement.
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