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Name: _______________________________
Potato Guns: Pressure, Work, and Energy
Goal: to be able to calculate the velocity of a potato as it leaves the barrel of a potato gun.
Part I: Using Pressure to Determine Force on Potato
The picture below shows a diagram of an air-powered potato launcher.  When the firing valve is opened, air will flow into the barrel from the pressure chamber.  The pressure chamber is so large that the pressure drop from this expansion is negligible.  The pressure gauge mounted on the chamber accurately reads “50psi.”
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Information:
1 psi = “1 pound per square inch”
1 N/m2= “1 newton per square meter”
1psi = 6895N/m2
Formulas:
Pressure = Force/Area.  P=F/A
Force = (Pressure)(Area).  F=PA
To convert from psi to pa, multiply pressure in psi by 6895

1.
If the air pressure in a potato gun is 3psi, what is that pressure in N/m2?
2.
Atmospheric pressure is 14.7psi.  What is atmospheric pressure in N/m2?
3.
If the air pressure in a potato gun is 15 N/m2, how much force does that air apply to a surface area of 2m2?

4.
If the air pressure in a potato gun is 300,000 N/m2, how much force does that air apply to a surface area of 0.0006m2 (about 1 square inch)?

5.
The air pressure in a potato gun is 40psi.


a.  What is that pressure in N/m2?


b.  If this potato has a barrel with an inner cross-sectional area of 0.0004m2, how much force will this potato gun apply to the piece of potato in the barrel?


Part II: Using Force and Distance to Determine Energy and Velocity
Work:  applying a force over a distance.  For example, you can do work by pushing a car 3m distance by applying a 200N force throughout the entire distance. 
Work = Fd  If you apply a 200N force for 3m, the work you do is 200N (3m) = 600j
Units of work = joules = Nm (Newtons multiplied by meters)

1 calorie = 4.2 joules 
When you do work on an object (push it, for example), you give the object energy.  If you push something that was sitting still, its energy at the end of your push should equal the work that you did when you were pushing it.  Energy flows from you to the object that you are pushing; it gets faster, and you feel tired.
There are two kinds of energy: kinetic energy (energy of motion) and potential energy (stored energy).  For now, we will just be focusing on kinetic energy.
When work is done by pushing a potato, the potato gains an amount of energy equal to that work.  The more work is done, the more energy the potato gains.  The more energy the potato gains, the faster it moves.
6.
A cart is pushed 5m with a constant net force of 3N.  

a.  How much work is done on the cart?


b.  How much kinetic energy does the cart have at the end of the 5m?

7.
A cart is pushed 9m by a constant force of 60N.

a.  How much work was done on the cart?


b.  How much kinetic energy does the cart have at the end of the 9m?

8.
Air pressure in a potato gun pushes a piece of potato with a force of 100N.  The potato piece is pushed down a 0.7m barrel.


a.
How much work is done on the potato as it is pushed down the barrel?


b.
What is the potato’s kinetic energy when it leaves the barrel?

9.
The air pressure in a potato gun is 50psi.


a.  What is that pressure in N/m2 (use N/m2 = psi*6895)?


b.  If this potato gun has a barrel with an inner cross-sectional area of 0.0004m2, how much force will the potato gun apply to the piece of potato in the barrel (use P=FA)?


c.
If the potato gun barrel is 0.9m long, how much work is done on the potato as it is pushed down the barrel (use w=Fd)? 


d.
What is the potato’s kinetic energy when it leaves the barrel (use KE=W)?
10.
The air pressure in a potato gun is 45psi.


a.  What is that pressure in N/m2?

b.  If this potato gun has a barrel with an inner cross-sectional area of 0.0005m2, how much force will the potato gun apply to the piece of potato in the barrel?


c.
If the potato gun barrel is 3.3m long, how much work is done on the potato as it is pushed down the barrel? 

d. What is the potato’s kinetic energy when it leaves the barrel?


e.  Suppose another identical potato has 415 joules of kinetic energy.  Which potato is faster, the one from part d or this other one?
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