Math 20E. Midterm 1. April 25, 2004
ANSWER ALL 5 QUESTIONS. Each question is worth 20 points.

1. Let C be the triangle with vertices (1,0, 0), (0,1,0) and (0,0, 2), oriented so that
when you trace out the triangle, you pass through the points in the order given.
Compute the circulation fC F - dR where F = zi + zj — yk.

2. For the following vector fields F, either find a scalar field ¢ such that F = V¢,
or show that F is not conservative on R3.

(a). F =zyi+yzj + zzk.

(b). F=yzi+ (zz+ 2)j+ (zy + y + 1)k.

3. (a). Calculate the equation of the flow line for the vector field F = e~ i+ e®j+k
which passes through the point (xg, yo, 20)-

(b). Determine which, if any, of the following three points lie on the same flow
line.

0,0,0 1,1,1 1,1 ¢ 1
2

4. For a real valued constant «, let

ri+yj+zk
(12 + y2 + 22)01'

F(z,y,z) =

(a). Determine for which values of « the divergence V - F is positive.

(b). In a region which contains the point P = (1,1,0), a fluid has flow

ri+yj+ zk
(22 + 2 + 22)2

No fluid is being created or removed from the system. Is the density of the fluid
increasing or decreasing at P?

5. (a). Calculate the second order Taylor polynomial of f(z,y) = y* = e*'™¥ based
at the point (xo,y0) = (0,1).

(b). Use your answer to (a) to write down an estimate for 0.9°-1.



