8. (12 points) Without using Maple (or any other software), compute the vector-field
surface integral [, F.dS if

F = (3z 4 cos(y® +yz), =2y + e , 5z + sin(zy® + €7) )
and S is the closed surface in 3D space bounding the region

{(z,y,2): 2 +y* +22 <4 and >0 and y<O0 and z>0}

ans. S\JT\

S\(\Oe C \O<Qé ( e, \J& 'Dq\/ 7 }W"n
| Fas- g § 4o (P
&hj(gw: \J’\' ( )\ @4 < L\\\
E \ S@hw@ W/ e gf di

N
o - e 0¢be
€

10



9. (12 points) Compute the vector-field surface integral [ [, F.dS if
F=(32,2z,y+2) ,
and S is the oriented surface
z2=2x+3y , O0<z<l O<y<l1l ,

with upward pointing normal.




10. (12 points) Without using Maple or software, find the critical point(s) of
flzy) =42 —y* —In(2z +y)

and decide for each whether it is a local maximum, local minimum, or saddle point. Ex-
plain.
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11. (12 points) Without using Maple or software, using a Linearization around the point
(1,1,2), approximate f(1.001,0.999, 2.001) if

f(z,y,2) = \/2$2+3y2+z2 ‘

ans. 3.0073%
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13. (12 points) Convert the triple iterated integral

J
N VEIZZ 0
/ / / 2%y zdx dydz
0 JO —v/4—2z2—y2

to spherical coordinates. Do not evaluate.
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14. (12 points) Find the curvature of the curve
r(t) = (5,3sint, 3cost)

at the point where ¢t = Z.

ans. 3
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15. (12 points) Set-up an iterated double integral, in type I format, but do not compute,
for the surface area of the surface given parameterically by

ru, ) = <u27 w, vz> 7

O<u<wv<l .

1
ans. S
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16. (12 points) Let
f(ﬂ?,’y’ Z) E=, %1223 y

and let
g(x7y,Z) == w+y2+zg ]

compute the dot-product
grad(f) - grad(g)

at the point (1,1,1).

—

ans. \ q
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17. (8 points) Decide whether the following limit exists. If it does ,find it. If it does not,
explain why it does not exist.
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