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8. If the vector field is F == Pi+ Qj + Rk, then we know R = 0. In addition, P and Q don’t vary in the z-direction,
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Bz ~ Oy~ 0z 85 = Bs = 0. As z increases, the z-component of each vector of F increases while the

- y-component remains constant, so %—g > 0 and %g = 0. Similarly, as y increases, the y-component of each vector
. aQ apP
~ increases while the z-component remains constant, so By > 0 and -a—y— = 0,
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(b)curlF—(ay 8z)l+(3z 8:!:) +(6:r By)k

=(0-0)i+(0-0)j+(0~0)k=0

!). (8} curl f = V x f is meaningless because f is a scalar field.
i (b) gead £ is a vector field.
i (c) div F is a scalar field.

(d) curl (grad f) is a vector field,

(¢) grad F' is meaningless because ¥ is not a scalar field.

(f} grad (div F) is a vector field.

(g) div(grad f) is a scalar field,

{h) grad (div f) is meaningless because f is a scalar field.

(i) curl (curl F) is a vector field. '

(i) div(div F'} is meaningless because div F* is a scalar field.

() (grad f) % (div ) is meaningless because div F' is a scalar field.

(1 div{curl (grad f)) is a scalar field.
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of R, and the partial derivatives of the component functions are continuous, so F is conservative. Thus there exists
a function f such that Vf = F. Then f:{x,y, 2) = 2zy implies f(x,y, 2) = 2%y + g(y, =) and
ol y,2) = 22 + g,(w, 2). But fy(,y, 2) = 2 + 2yz, 50 9(3, ) = y*z + h(Z);md ’
Flz, v, 2) = 22y + y?2 + h(z). Thus fi(z,y,2) = 3 4+ 1 (2) bt fol2,y, 2) = ¥ so h(z) = K and
flz,y 2} = 2y + P’z + K.
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% cwlF = 8/8z /0y 8/8z) = (0~ 0)i+(0~0)j+(0—0)k=0.

@) g(y)  h(z)
Hence F = f(x)i+ g(y)j + h(z) k is ircotational.
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