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1. One of the following fields is derivable from a scalar potential but not a vector potential; one is derivable from a vector potential but not a scalar potential. Identify which is which, and give formulas for the potentials.

  (a) zj - yk    (b) (y+z)j + yk 
2. Evaluate the line integrals (( F(dR , for each of the 2 vector fields in Problem 1, where ( is the curve parametrized by R = ti + j + t2k (0 ( t ( 1). You need not carry out the final integrations, but to get full credit you must use the potentials you found in Problem 1 when they are applicable. 
3. (a) What vector field has the scalar potential xyz ?

   (b) What vector field has the vector potential xy(j+k) ?

4. The following equations hold for V and W. 

 (a) ((V = 0  (b) ((W = V - ((yk 

Express V and W in terms of scalar and vector potentials and (-yk), so that (a) and (b) are automatically satisfied. Hint: Take the divergence of the second equation. 

5. If (( = ((w + k(R – R, what is the Laplacian of ( ?

6. Let F =  yzj + xzk . Set up, but do not evaluate, the flux integral of F through the surface given parametrically by R = R(s,t):

  x = s+t,  y = s-t, z = s; 0 ( s ( 2,  1 ( t ( 3 .

7. Let F =  -yj + zk . Mentally calculate the flux of F out of the top and bottom disks in the cylinder below. Then use your answers, and the divergence theorem, to figure out the flux of F out of the curved side.
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