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Different Stokes  
for 

different folks 



Announcements and so forth 

 இ"ய த%& '(தா*+ ந-வா&(/0க2 
(5115)! 

                   (1420)! 
  व"म स%वत ्(2070)! 
   สวัสดีปีใหม่ (no specified year)! 



Announcements and so forth 

 CIOS forms open this week 
 I do look at them!!



Announcements and so forth 

 Ah, and about that test... 
 75th %-ile = 35 
 median = 32 
 25th %-ile = 27 



Clicker quiz 

A.                  by the left-hand rule  
B.                  by the left-hand rule 
C.                  by the right-hand rule  √ 
D.                  by the right-hand rule  

The integral around the curve on the edge of a 
surface Σ of F • dr is equal to an integral over Σ of 
which of the following? 



When we write it this way, we get a formula that 
works no matter how the region Ω is oriented.  



Cancellation of edges does not require adjacent 
parallelograms to be in the same plane. 



Stokes’s Theorem 



Examples 

 How much work is done by the force  
     xi + y2zj +xy2k, when  traversing the edge of 

the parallelogram x+2y - z = 0, -1≤x≤0, 
0≤y≤1?   

 How much work is done by the force  
     (x+y)i + (y-z)j +(x-y)k, when  traversing the 

boundary of the paraboloid z=4-x2-y2 above 
the square 0≤x≤1,0≤y≤1? 



From the homework 



Rubbery integrals 

Like, when a vector function F =  ∇Φ is dotted 
with dr and integrated over a curve. 



The rubberiness of Stokes 

 What happens if there is no edge to the 
surface in Stokes’s Theorem? 

 What does that mean for two surfaces with 
the same edge? 









History of the divergence 
theorem 

 Seems to have been independently 
proved by Остроградський and Gauß, 
but apparently was known to Lagrange 
much earlier. 



Culture break – 
 Leonhard Euler 

Born on yesterday’s date 
in 1707! 



Culture break - Euler 

Born on 15 April, 1707! 



Conservation of mass and the 
continuity equation 

  ∂ρ/dt = -(∇• ρv)  says that the mass in 
a small region changes in time in 
proportion (negatively) to the flux out 
of the region.  Why? 



Conservation of mass and the 
continuity equation 

  ∂ρ/dt = -(∇• ρv)  says that the mass in 
a small region changes in time in 
proportion (negatively) to the flux out 
of the region.  Why? 





Euler’s other fluid equation 
was a version of conservation 

of momentum: 



Divergence examples 

 Find the flux of v = xy i + x2y2 j across 
the quarter ellipse x = 4 cos t, y = sin 
t, t = 0..π/2? 

 A fluid has velocity  
      (xy3 - sin(y))i + (yx3 - cos(y))j.   
 What is the rate of flow out of the 
rectangle 0≤x≤3, 0≤y≤2? 






