GRADIENT FIELDS - ANSWERS

Verify that each vector field below is a conservative or gradient vector field by showing
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that = and then find a potential function z = f(x,y).
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1. F=xi+yj
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f(x,y)=7+g(y):%=g'<y>= y=0()="=2=f(xy) ="+
2. F=yi+x
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f(x,y)=xy+g(y):>%=X+g’(y)=><:> g(y)=0=z=f(x,y)=xy

3. F =cos(X)i +sin(y)]
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f(x,y)=sin(x) +9(y) :%= g'(y) =sin(y) = g(y) =—cos(y)

= z=f(x,y)=sin(x) —cos(y)



4. F=(e"+Yy?)i +(cosy+2xy)]

E=2y=@
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f(x,y)=¢" +xy2 +g(y):>%=2xy+ g'(y)=cosy+2xy = g(y)=siny

=z="f(xy)=e"+xy* +siny

5. F=(xy?+5)i +(3+3x%y)]
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f(x,y)= +5><+g(y):>5=3x y+g'(y)=3+3x"y=g(y) =3y
2.,2
:>z=f(x,y)=3x y +5x+3y



