
Calculus III                         Section 15.2  Notes 

Line Integral of a vector field 
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Line Integral of a vector field:  
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Example 1: Find the work done by the force field ,  

on a particle as it moves along path  while subject to the force field.

Vector Field:  , 3

Path :  4 3             0 2
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Example 1 (con't): 
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Work = 64 27 224.66667
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Example 2: Find the work done by the force field ,  

on a particle as it moves along path  while subject to the force field.

Vector Field:  , 3 5

Path :  4 3             0 2
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Example 2 (con't):
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Work = 48 5 15  116
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Example 3: Find the work done by the force field , ,  

on a particle as it moves along path  while subject to the force field.

Vector Field:  , 3 5 7

Path :  4 3  +      
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Finding work done by force field = 
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Example 3 (con't):

, , 3 5 7 3 4 5 3 7
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Work = 48 45 14  5
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Line Integral and Mass of Thin Wire 

Suppose a thin wire is in the shape of the path 

:  ;         

The density of the wire at point ,  is , .   

Find the mass of the wire.
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Line Integral and Mass of Thin Wire

Note:  ;    ;  ;

          

Recall:  Length of arc = 
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Example 4:  Suppose a thin wire is in the shape of 

the path : 5  ;          0 4.

The density of the wire at point ,  is , 4 .

Find the mass of the wire.
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Example 5:  Suppose a thin wire is in the shape of a helix.

: 4cos 4sin  ;   0 2 .

The density of the wire at point ,  is , 4 .

Find the mass of the wire.
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