Final Examination April 30, 1999 189-265B

1. (a) Compute / yzdr — xzdy + xydz if Cis given by x =1¢, y=¢€' z2=¢7%, ¢
o
from 0 to 1.
(b) Compute /(y2 + 2zy2)dr + (2zy + 2%z — 2%)dy + (2%y — 2yz)dz if C consists of the

curve £ = sint, y = cos’t, z = t2 from ¢t = 0 to t = 7, followed by the line segment
from (0, 1,7?) to (2, —1,1).

+2 .
2. Calculate // :?f:r zdajdy where D is the parallelogram —2 < z+2y <1, 1 < 3z—y < 3.
D37 —
3. Show that the equations
zy —zuwP+y*v+u= -1
v — Pyu = —2

determine x and y as functions of v and v when (z,y, u,v) is close to (2,1,1,—2). Find

Oz Oz
ou Ov
9y 9y
ou Ov

when x =2,y =1,u=1,v = -2

4. Compute the flux of F = y7+ 27+ zk upwards through the part of the surface z = xy
which lies inside the cylinder z? + 3? = 4.

5. (a) Express the equations of the sphere 22 + y? + 22 = 9 and the hyperboloid
2?2 +y? — 22 = 1 in cylindrical coordinates.

(b) Compute the flux of F =17+ y7— 2k outwards through the boundary of the solid
W that lies inside the sphere and outside the hyperboloid of part (a).

6. Let C be the circle 2? + y* = a?, taken counterclockwise.

x y
a) Co te/ ——dr + ———=dy,
(a) Compu c z? + y? x? +y? Y

Yy
b) C t /*d _
(b) Compute c 22 + 12 x+m2+y2

(¢) If Cy is the circle (x — 2)? + (y — 3)? = 1, taken clockwise, compute

dx + ———dy.
/c1 r? + y? x+x2+y2 v

7. Let C be the intersection of the cylinder z? + y?> = 9 with the plane z +y + z = 1,
taken counterclockwise when looking down from above. Use Stokes’ theorem to compute

/C(Qy + z2)dz — (3z + 2)dy + (3z — 2y)dz.

dy.
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