
https://www.youtube.com/watch?v=MncUDWhPB_E



https://www.youtube.com/watch?v=oW3exmnm5AY



https://www.youtube.com/watch?v=XH-groCeKbE





Demo

1. Where does the force come from?  

2. What microscopic properties (variables) of 
the air does it depend on?  

3. Can we estimate the force in terms of 
microscopic properties? 

!
!
!
!



















A B

A container of gas with uniform pressure has a large piston and a small piston 
attached to it. The forces A and B act on the pistons from the outside such that 
the system is in equilibrium. We can say that 
!
A) The forces are the same 
B) The force A is greater 
C) The force B is greater 
D)Any of the above are possible 
!
!
!
!
!



A B

A container of gas with uniform pressure has a large piston and a small piston 
attached to it. The forces A and B act on the pistons from the outside such that 
the system is in equilibrium. We can say that 
!
A) The forces are the same 
B) The force A is greater 
C)The force B is greater 
D)Any of the above are possible 
!
Pressure is the same throughout the gas. Force from gas on piston is pressure 
times area. This is greater for the right piston, so the force B must be larger. 
!
Atomic picture: more gas molecules per unit time are collide with the right hand 
right hand piston. 



The force on the left piston indicated but the arrow is 
!
A) greater in situation A 
B) greater in situation B 
C) the same in A and B 
!
!
!
!
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The force on the left piston indicated but the arrow is 
!
A) greater in situation A 
B) greater in situation B 
C)the same in A and B 
!
The force has doubled, but the area has doubled, so the pressure acting on both 
cars in the same in both situations. Thus, the pressure in B is the same as A, so 
the force is the same. 
!
!
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Boyle’s Law - 1662 from New Experiments:  
Physico-Mechanical, Touching the Spring of Air. 
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