1. (10 points) The region D in the z-y plane is a triangle with vertices at (0,0), (1,0), and
(0,1). Evaluate the integral
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2. (10 points) Let F(z,y, z) be a vector field such that divF = 1 + z. Let S be the spherical
surface 22 + y? + 22 = 1 with the normal n pointing outward. Evaluate the flux integral
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3. Let F(x,y) = xi +yj and let C be the curve (z,y) = (e’sint,e* cost), 0 <t < 7.

a) (4 points) Find a (potential) function f for the vector field F so that F = V f.
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b) (6 points) Evaluate the line integral [, F - dr.
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4. Consider the line integral
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a) (4 points) Evaluate the line integral if C' is the circle 22 +y? = 1 in the counterclockwise
sense.
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b) (6 points) Evaluate the line integral if C' is the off-center ellipse + % =1 in the

clockwise sense.

2 2 2 2
%2) 9 _ ) o L
e ‘X" Tmoa
C s o \OOV i encloses 0.0) with CW  ovientotion

A"' (O« 0) -

3 SC'\T-A? =[-2%| see Toct 3(4) ™ +the Finol exom facks nove)



5. Consider the parabolic surface (surface NOT volume) z = 22+ 42, 0 < 22 +y? < 1. Assume
the density (mass per unit area) is constant and equal to 1.

a) (4 points) Find the total mass of the surface.
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b) (6 points) Find the z-coordinate of the center of mass.
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6. Consider the solid cylinders 22 + y* < 1 and 2% + 22 < 1. Let B be the solid region of
intersection of the two cylinders.

a) (6 points) Write down an integral of the form
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for the volume of B. You must specify the bounds as well as the integrand f(x,y, z).
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b) (4 points) Find the volume of B, the region of intersection of the two cylinders.
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7. Consider the paraboloid surface z = 22 + /2.
a) (3 points) Find the equation of the plane tangent to the surface at (1,1,2).
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b) (7 points) Find the equation of the plane which is tangent to the paraboloid surface
and contains the line (z,y,z) = (¢,2 — 2t, —1).
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8. Let F(xz,y,2) = i+ yj — 22k be a vector field.
a) (5 points) Use trial and error to find a vector field G such that F = curlG.

Set =P @ R) D curl (B)= (Ry-8e, Pe- R, B~ Py)
T2y, —23) D %= Ry=8%, 4=Pa-Ru, ~22=6u-Py.
Take R=%9 . Q=0 = Ry~-Qa=%

9=Pa- R & 9=Pa-9 = Pe= 2]

Take P=292% 9 @«-Py=0-22=72F

-—\

3 G =|(2Y2, o, \NS)J

b) (5 points) Let S be the conical surface obtained by joining the circle 22 + y? = 1 with
z =0 (circle in z-y plane) with the point (2,2, 3) by straight lines. The orientation of
S is upward. Evaluate the flux integral

[ [P s

[ 7a3 =ff cnc@r a3z @

Stokes' +hm

DS 1o pavametrized by

-9 PAt) = (ost, Swt, 0) wWrh o&te2T.

97 =

m_ .
Ged) - vnrdt

0

19
—\_‘\t) -Y)y=o»0 %S .A =
=3 Gl ) ) DSG‘ v @

_N_O\:E You caw also Com‘)uﬁe SSS\—:\G\E‘ us-mg the A’wevgew ce

theovem by doging twe bottom dick g &) with 2=0.



9. (10 points) A particle moves along the helix (z,y, z) = (cos u, sinu, u), which is parametrized
by u, at constant speed equal to 1 in the upward direction. Its position at time ¢ = 0 is
r(0) = (1,0,0). Find the magnitude of the acceleration of the particle.
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