Final Examination April 17, 1997 Mathematics 189-265B

—_

. Find the coordinates of the centroid of the region inside the sphere z2+ 3%+ 22 = a2,

Evaluate / / (z* — y*)dA, where D is the part of the first quadrant with
D

1<z?—9y2<3, 2 <zy <3.
2

outside the cone z2 + y? = b?22, and above the zy-plane.

Let C be the curve that goes from (—1,0) to (0,1) along the graph of y = 1 — 22,
and then from (0,1) to (1,0) along the graph of y =1 — z. Compute /ydac — zdy.

C

Find the area of that part of the surface z = 2z2 + 3zy — 2y? that is inside the
cylinder 2522 + 25y2 = 3.

L @74 2yT+ 22k .=
(a) If F = (@243 + 22 compute div F((z,y,2) # (0,0,0)).

(b) If F is as in part (a), and S is the spherical surface 22 + % + 22 = a? with

normal directed outward, compute / / F - NdS.
s

(c) If F is as in part (a), and S is the surface of the cube —1 <z < 1,
-1 <y <1, 1< 2z <3 with normal directed outward, compute // F.NdsS.
S

Let F = 37— 2237+ z3k.
If C is the curve of intersection of z24y?+22 = 1 and z = z, directed counterclockwise
when viewed from above, compute / F.dF using Stokes’s theorem.

c
The equations
TYuv = —2
x? 4+ 2% + 3u? + 40? —wv =17

define u,v as functions of x,y in the neighbourhood of the point z =1, y = —1,
) Ou Ou Ov Ov
u =2, v=1. Find

e (9_y’ 92 8_y in the neighbourhood of that point.

Use the method of Lagrange multipliers to find the maximum value of z on the inter-
section of z2 +2¢y2+322=1 and z+y+2=0.
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