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 Instructions  

 

 

Please complete all 4 problems attached. 
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Problem 1 

 
The surface of a toroid is given by the parameterization: 

 
stbax cos)cos(   

stbay sin)cos(   

tbz sin  

 
for 20  s  and 20  t . Recall that the surface area is given by the formula: 
 

 
S

ts dsdtA TT  

 

where sT   and sT  are the tangent vectors with respect to the parameterized coordinates 

s and t. What is the surface area of a toroid where 2a  and 3b ? 
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 Problem 2 
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Problem 3 

 

It is known that the potential ),( yxu  inside a rectangle with corners at the points (0,0), (a,0), 

(0,b) and (a,b) satisfies the two dimensional Laplace’s equation 
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If the potential on the boundary of the rectangle is given as  
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Find the potential distribution inside the rectangle. 
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Problem 4 

 

The curve y = cos
2
(x) is plotted on the graph below.  Find the slope of the straight line that goes 

through the origin and is tangent to the cos
2
(x) curve near the second peak as shown in the plot.   
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