Density/Temperature/Winds/Moisture/Cloud Formation

Objectives


· Investigate Density

· Explain the relationship between air pressure and air density

· Analyze the factors that cause weather

· Heat Energy

· Air Pressure

· Winds

· Moisture

· Apply concepts towards cloud formation in the atmosphere

· Examine how clouds create precipitation

Materials Needed

· IR thermometers in addition to supplies below

· Electronic balances in addition to supplies below

· PowerPoint Presentation, projector, screen
Why does the wind blow?
· Clean and dry 1 liter plastic bottle (punch hole in side before class)

· Styrofoam packing peanuts

· Fizz keeper pump caps

· Duct tape

If hot air rises, why is it cold in the mountains?

· Two liter bottle

· Tire valve to fit in cap of bottle

· Bike pump with pressure gauge

· LCD aquarium thermometer (Petco)

How can freezing make something warmer?

· Sodium acetate reusable heat pack (one for each kid to keep)

· IR thermometer

· Hot plate and pot to boil water to recharge heat packs

How can clouds help keep the air warmer?  & Moisture—making clouds in a bottle.

· Two liter bottle

· Tire valve to fit in cap of bottle

· Bike pump with pressure gauge

· LCD aquarium thermometer

· Glade air freshener

· Rubber gloves (one for each student)

Make clouds in bottle—old school—add some hot water to bottle and swirl, light match and blow it out, add to bottle (need smoke), squeeze-no cloud, let go instant cloud

· Two liter bottles with original caps (no hole in cap)

· Hot water

· Matches

Warm-up Question



· How can gravity make something go up?  Discuss with your partner.  Record your thoughts on a sheet of paper.  

Engage:
Density Inquiry activity and discussion


Launch hot air balloon

Density and Temperature demonstrations
Density column, Balloons filled with gases of different densities, temperature demonstration “smoke stack”

Three-hole bottle demonstration

Explore:
Why Does the Wind Blow activity and discussion
If Hot Air Rises, Why is it Cold in the Mountains activity and discussion


How Can Freezing Make Something Warmer activity and discussion
A brief class discussion will follow each activity to clear up any possible alternative conceptions students may have formed

Explain:
Temperature, Pressure, Density and Vertical Motion PowerPoint
Temperature, Pressure and Density, Buoyancy and Static Stability (a.k.a. vertical motion)


Winds, Water Vapor, Clouds and Precipitation PowerPoint
Wind: causes and relationship to pressure, Water vapor in the air, Cloud formation and moist convection, Droplet growth and raindrops

Extend:
How Can Clouds Help Keep the Air Warmer activity and discussion 


Do Cities Affect the Weather activity and discussion 


Make Clouds in a Bottle—Old School activity and discussion


Tie all concepts together during discussion of these activities

Evaluate:
Feedback on process, content

Homework
(Due Wednesday, June 18, 2008 video taped during evening homework time)

· Final product/Video skit of a concept learned in class this week
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