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 1) Liquid water below 4*C is bloated with 
ice crystals 

 2) Upon warming, the crystals collapse, 
resulting in a smaller volume for the 
liquid water 

 3) Above 4*C, liquid water expands as it 
is heated because of greater molecular 
motion 
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 What was the precise temperature at the 
bottom of Lake Michigan on New Year’s 
Eve in 1901? 

 Atmospheric pressure – pressure 
caused by weight of the 
atmosphere 
◦ 101,300 N ~ 101 kPa  at sea level 

 

 Why don’t you implode? 
◦ The fluids in your body exert 

pressure. 
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 Pressure Difference: Fluids flow from high/low to 
high/low pressure 
 

 Everyday examples: 
 
◦ How does a dropper work? 
  
 
◦ How does a straw work? 
  
 
◦ How do your lungs inhale air? 

 
 

◦ Why are tornadoes like vacuum cleaners? 
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 Question: Why does pressure increase with 
depth? 
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 For an enclosed fluid, change in pressure in  
1 place = change in pressure everywhere. 
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 There is more pressure below than above 
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 Buoyant force = upward force that fluids 
exert on all matter. 
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 Archimedes’ Principle:  

 The buoyant force = weight of displaced fluid 

 The weight of the object does not matter! 
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 Math 
◦ You need a force of 15 N 

 to lift an object that is underwater. 

 The object displaces 2 L of water 

 1 L weighs 10N. 

 What is the weight of the object? 
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 Floating, sinking, and density. 
◦ When the object is more/less dense than the fluid, 

the object will sink/float. 

 

 Density =  

    mass/volume 
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 Changing overall density. 
◦ Make the density less by filling up more space with 

air. 
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 Changing density by changing mass. 
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 http://www.youtube.com/watch?v=WDGNcm
EOjs4 

 

 http://www.youtube.com/watch?v=yvz_pS3p
Z8s&feature=related 

 

 http://www.youtube.com/watch?v=fgHvC55A
Kig&feature=related 
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 What happened? 

 

 Bernoulli’s Principle: The faster the fluid 
moves, the less pressure there is. 
◦ Think of a running crowd. 
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 Explain this 
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LIFT: 
-Pressure difference 
-Newton’s 3rd Law WEIGHT 
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 Do you think a fast or slow plane needs 
bigger wings? Why? 
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 Do you think a fast or slow plane needs 
bigger wings? Why? 

 

 The plane with more thrust (more force to go 
faster) has less pressure above wings, so it 
has more lift. 

 The slower plane has less pressure above 
wings, so it needs bigger wings for more lift. 
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 Why does a small bird need to flap more to 
fly? Why does a large bird flap less? 
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 What are the flaps on an airplane wing for? 
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 Review 

 

1. What forces act on an airplane? 

 

2. When an airplane is flying, how does the air 
pressure above a wing compare with that 
below the wing? 

 

3. How is thrust related to the speed of an 
airplane? 
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 http://w3.shorecrest.org/~Lisa_Peck/Physics
/syllabus/phases/liquids/ch19liquid_images/
ch19_images.htm 

 

 http://www.vivaphysics.com/animations.php?
id=6 
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 http://www.hbcc.edu.sa/facpages/samaila/p
pt/PPA6_Lecture_Ch_10.pdf 

 

 http://www.hbcc.edu.sa/facpages/samaila/p
pt/PPA6_Lecture_Ch_11.pdf 

 

 All online! 
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