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Space: Pressure Drop

BACKGROUND

In this episode of Brainchild, you learned that air pressure is the weight of the atmosphere on a planet.  Let’s 
dig a little deeper into what this means before we experiment with the pressure on our planet.  Remember that 
an atmosphere on any planet is made up of different gases held near the planet by gravity.  Here on Earth, 
many gases make up our atmosphere, or air. However, most of the air (99%) is just nitrogen and oxygen.  It’s 
hard to imagine because we can’t see it, but the molecules that make up air have mass.  Even though the mass 
of an oxygen molecule might be very small, like the straw that broke the camel’s back, if you put a whole bunch 
of them together the weight can be substantial!  As we walk on the surface of the planet we have 62 miles 
worth of air molecules stacked on top of us, or about 15 pounds of pressure on every square inch of our bodies 
(14.7 to be exact).  As you move up through the atmosphere towards space, there is less and less air stacked 
on you and therefore, less and less air pressure.  When you get to space there are very few molecules at all and 
therefore very little pressure at all (so little we can consider it to be zero).  So, the more molecules of gas in an 
area, the higher the air pressure.   

Task 1

INSTRUCTIONS

To show the force of 15 lbs/in2, your teacher will set up a demonstration which 
you will diagram and base predictions on.  Remember that air always moves from 
high pressure to low pressure.  In the can below, sketch and label the initial set up 
and use circles/dots to represent molecules in the liquid and gas phases.

1.  When the can is quickly cooled (and no more air can enter) the water vapor 
that now fills the can is condensed back into a liquid.  Keeping in mind what air 
pressure is, label  the inside and outside of the can below with an “L” or an “H” 
for “low pressure” or “high pressure”. 

2.  If 15 lbs/in2 are always pushing on all objects at the surface of Earth, then why doesn’t an empty soda can 
crush on its own?
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In this activity you explored one of the fundamental principles of our universe, pressure moves from high to low in flu-
ids (liquids and gases).  You also explored the effects of many invisible molecules in a gravitational field that changes 
with distance from Earth (or any other body in space). Packages of gum and water are manufactured at the Earth’s 
surface with little pockets of air in them.  On a typical flight, 40,000 feet above the surface of Earth where there  
are fewer gas molecules, the cabin of a plane is pressurized (adding air molecules) so we are comfortable and feel 
at home.  The plane exterior or “skin” is engineered so it doesn’t blow outward from higher to lower pressure (few mole-
cules outside plane means low pressure).  The cabin of a plane, however, is at a lower pressure than we are used to at 
Earth’s surface.  

3. How will your plastic/foil sealed gum or sealed water bottle change from lift-off to flight?

 

  

 

Space: Pressure Drop Follow up
Task 2

INSTRUCTIONS

Place a ruler on the edge of the table so that about 5 inches hang off the table.  Place a 1 inch square piece 
of paper on the end of a ruler that is on the table and not hanging.  Use your hand to quickly karate chop the 
hanging edge of the ruler. Respond to the question below.

1.  Approximately how many pounds were pushing down on the 1 inch square piece of paper on the end of a 
ruler?    

    lbs/in2

2. Record your observations below:

 

PREDICT

How will placing two sheets of newspaper on the table end of the ruler affect the result?

INSTRUCTIONS

Set up the ruler as before, but this time place two sheets of newspaper over the ruler. Flatten the paper down 
to remove any air between the sheets. Proceed as before with a quick karate chop to the free end of the ruler.
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1.  Record your observations with the newspaper added to the table end of the ruler. 

    lbs/in2

2.  Why do you think the results were different with two sheets of newspaper as opposed to just one  
square inch?

 

3.  Use the box below to calculate how many pounds of air pressure were pushing down on the newspaper.   
Show all work and give a final answer with units. 
 
Newspaper page = 12” x 22”                air pressure (sea level) = 14.7 lbs/in2 

 

 

Equation: (# sq. in of newspaper) X (air pressure (lbs/in2)) = weight (lbs) on ruler


