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Calculate the integral 

where S is: 

PROBLEM 2 
Show that the line integral 
 
 
from point P:    
 
till point Q: 
 
is independent from the integration path. For simplicity, assume that the path does  
not intersect the plane ϕ=π neither the z-axis. 
 
Calculate the value of the line integral. 
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PROBLEM 3 

Consider the following vector field: 

( )3
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(a) Calculate rot A 
(b) Calculate div A 
(c) Has the vector field a potential:  A=gradψ? 
     Justify the answer and (if positive) calculate ψ 

PROBLEM 4 

Calculate where is a base vector in cylindrical coordinates. 
 
Use the following expression : 
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