Mathematics 21a Fall 2006
In class problems. Dec. 5

1. Show that the vector field F = (ye™, xe™ — 23 2sin z — 3yz?) is conservative in R?
H
and find a potential v with F' = Vu. Evaluate the following integral
/ye’”y dr + (ze™ — 2°) dy + (2sin z — 3y2?) dz,
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where 7 is the straight line path in R? beginning at (0,5,0) and ending at (1,0, 7).
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2. Let F = WL‘"” where 7 = (z,y, ) is the position vector in R®. Is the vector field F'
conservative? Try to find its potential. Is R®\ {0} simply connected?
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1. The potential can be taken u(x,y,z) = e*¥ — yz3 — 2cosz. Then F = Vu. The integral is
path independent and can be evaluated by the fundumental theorem of calculus as

(1,0,m)
ye™ dx + (ze* — 23) dy + (2sin 2z — 3yz?) dz
(0,5,0)
=u(1,0,7) —u(0,5,0) = (1-0—-2(-1)) = (1-0—-2) =4.



