Math 2057-5 Quiz #6 (Fall 2005) Name:
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1[3P]) Find the gradient vector field corresponding to the potential function ¢(x) =

Solution: The gradient is
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Then doing the same calculation for the other variables shows that

Vo) = (- x B y B z . x
p(x) = 2+ 2+ 2202 (2212 + 2232 (2 4y?122)32)  [xP

2[3.5P]) Evaluate the line integral [ zy ds where C is the arc of the parabola y = x? from (—1,1)
to (1,1).

Solution: We use z as parameter, so the curve is described by C: z =z, y = 22, —1 < 2 < 1, and
ds = /1 +4x% dx. The integral is therefore
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The function = — 23v/1 + 422 is odd and we integrate from —1 to 1. Hence the integral is zero.
The final answer is therefor
/ zyds =0.
C

3[3.5P]) Evaluate the line integral [ zydz + (z — y) dy where C' consists of the line segment from
(0,0) to (1,2).

Solution: The line segment can be parametrized as

r=t,y=2t,0<t<1.
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Then dx = dt and dy = 2dt. The integral is therefore
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The final answer is therefore
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