1. (10 points) Find the volume of the first-octant region outside the paraboloid 7 = x2 -+ y*
and inside the cylinder x> +y* = 4.

2. Set up the following integrals. You meed not evaluate the integrals, just set
them up. '

1pe
(a) (8 points) J‘DL’ xy dydx rewritten as an iterated integral with the x-integration
performed first. '

(b) (8 points) J _Uz dx dydz rewritten in spherical coordinates, where  is the
o

a
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region above the cone z = — and inside the sphere x* +y* +7° =9,

0

(c) (9 points) j;jt“ = [ “ 0 ¥ +y? dedydx rewritten in cylindrical

coordinates.
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3(ipoimsy Let 7 TR = R be 7 differentiable Tunchion. Let o= j(l’ 0,-2),
X

-

5:%(1,0,—2), ,::%(Lo,—zg, Let g:R* 5 R? by

gtu.v) ={e" +2u,u+v,n—2). Compute the derivative matrix D(f ¢ £)(0,0) in
terms of a, b, and ¢.

4, {Bpointsy Prove that the path ¢(z) = (cosz,sin?,0} is a flow line of the vector field

E(x,y,2)=(~y, x,2°). (Be sure to state carefully what it means for a path to be a
How:line of a vector field.)

6. (10 points) Find an equation for the tangent plane at the point (-2,1,-3) to the ellipsoid

. X 3 " .
given by 7Y +%=3.

7. (10 points) Evaluate the surface integral H Fe dS, where ¥(x,,2)= (1 L z(x* + ¥*))
W

and W is the solid cylinder given by %%+ y2 <1, 0<z<1. [Hint: Do this the
easy way!]

8. (10 points) Let H be the regular hexagon in the plane whose vertices are (1,0),

[ijﬁ]s (_l,_"/_gJ (=1,0), (_-1—,—-{?1}, (-1-,_-—\/3} Evaluate the line integral
2 2. 2 2 2 2 )0\2 2. o

ﬂan ds, where F is the vector field F(x,y) = (-)—’2;, xy+x). [Hint: Do this the

oH
easy way!]



