MA261 — FINAL EXAM — FALL 2013 - EXAM TYPE I
INSTRUCTIONS

1. Fill in the information at the bottom of this page, but do not open this exam booklet
until the class is told to begin the exam.

2. Make sure the color of your scantron matches the color of the cover page of your cxam.

3. Use a # 2 pencil to fill in the required information on your scantron {your name,student id,
section number, ete.) and fill in the circles.

4. There are 12 different test pages (including this cover page). Once you are allowed to open
the booklet, make sure you have a complete test.

5. Do any necessary work for each problem on the space provided or on the back of the pages of
this test booklet. Circle your answers in this test booklet.

6. Use a # 2 pencil to fill in the answers on your scantron.

7. The number of points each problem is worth is stated next to it. The maximum possible score
is 200 points. No partial credit.

8. After you have finished the exam, hand in your scantron and your test booklet to your recitation
instructor.

RULES REGARDING ACADEMIC DISHONESTY

1) Students taking this exam will obey item 1 above. They arc not allowed to seek or obtain any
kind of help from anyone to answer guestions on this exam. If you have questions, consult only
your instructor.

2) You are not allowed to look at the exam of another student. You may not comparc answers with
anyone else or consult another student until after you have finished your exam. handed it in to your
instructor and left the room.

3) You may not consult notes, books, calculators. You may not handle cell phones or cameras, or
any electronic device until after you have finished your exam, handed it in to yowr instructor and
left the room.

4) Anyone who violates these instructions will have committed an act of academic dishonesty.
Penalties for academic dishonesty can be very severe and may include an F in the cowse.

5) All cases of academic dishonesty will be reported immediately to the Office of the Dean of Stu-
dents.

I have read and understand the above statements regarding academic dishonesty

STUDENT NAME: _. . S

STUDENT SIGNATURE: __. ... - e

STUDENT ID NUMBER: . -

SECTION NUMBER: __.



1.(9 points) Evaluate |V f(1,0,3)], where f{a.y,z) = ve¥ + = sin (y)

2. (9 points) Compute
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A 15
B. V135
C. V110
D. 10

E. V145

Coatt=s=1where z =2+ y% 2 =2+, and y =1 4 2s.



3.(9 points) Find the critical point of the function f{&,y} = 22— 2%y 47 in the region ¥ > 0,
and y > 0.

A (‘z.g)
B. (5,4)
C. {%,16)
D (_(1-3,12)
E (33)

4.(9 points} The function f(z, y) =4+ 122y +4y° has two critical points: (0,0) and (-1, —1).
Which of the following is true?

A. (—1,—~1) corresponds to a local minimum and (0, () to a saddle point.

B. {—1,—1) corresponds to a local maximum and (0, () to a saddle point.

C. (~1,—1) corresponds to a saddle point and (0,0) to a local minimum.

D. Both (=1, —1) and {0,0) correspund to saddle points.

E. (-1, —1) corresponds to a local mininum and (0, 0) corresponds to a local maximum



5.(9 points) The maximum of the function fla.y, z) = @+2y+4z on the sphere 22yt =21

is equal fo
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C. 21
p. 2
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E. 35

6.(9 points) The directional derivative of the function f(z,y,z) = 3x°yz at the point (1,1,1)
in the direction of the vector i + 27 + 2k is

A D
B 2

4
C. 18
D, 12



7.(9 points) The integral [ / (& +2y) drdy where D is the region in > 0 bounded by y = ¥,
J iR

y = —x and inside the circle 2+ y* =1
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8.(9 points) A lanina bounded by x = 0. y = 2* and y = | has density of mass p{x,y} = 2.

Tts mass is equal to — units. The x-coordinate of its center of mass T is equal to
4 g
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9.(9 points) Find the volume of the solid region in the first octant bounded by the plane
r+y+z2=1
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10.(9 points) Find the volume of the solid region bounded from above by z = 1 — w2 — 2 and
from below by z = 22 + 3% — 1.

2%
A —
3
5. 4
3
8
C. —
3
Do



11.(9 points) The volume of the region inside the sphere 22 + y* + 22 = 4 and the cone

w a  p2
2 = +/32% + 32 is given by / f / bdpde df, where the values of ¢ and b are
Jo Jo Jo

A. a..————,?t,bngsinqb
3

B. a:%,b:pzsin@

C. az—g.,bzpzcosqb

D. a:E,bsz(’osé
3

E. O:?‘-i' b=p?cos¢

12.(9 points) The length of the cnrve & =1 — AUy =dt, £ =342, 0< 1< 2is given by

A /- 4/ 242 + 1dt

n
:

B. [ /s
s}
2

C. / V&t + ddt
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E. / 4 dt
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13.{9 points) Evaluate [(y — 1)dr + #dy. where C is the line segment from (0.1) to (2.3),
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14
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c
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6
E. 9

14.(9 points) Let E be the solid bounded above by z = 1 — %(__;_.—9 + 7} and bounded below
by z = %(:zr‘z + %). Find the area of the surface of the boundary of E£. Notice that there are two
surfaces, and you need to find the sum of their areas.

A 2m(27 =)

T
B. =——(2** -1
5 ( )
C. 4m(2%% - 1)

D. #(23/2 —1)

da .
E. (252 1
3 ( )



15.(9 points) Let E be the solid bounded above by 2 = i — L(x?* + ). bounded below by
z= %(mz 4 ), with surface S, and outward pointing unit normal n. Use the divergence theorem

to Aud
f[ F.nd$ where F(z,y,2) = {r + gt -y, oy oz
w5

A 2w
B 7
13
A
C o5
w
D. =
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16.(10 points) Let £ be the part of the surface z = 1 — a2 — y* above z = 0, oriented by its
upward pointing normal n. Use Stokes’ theorem to findd

// curl F - ndS where F(z, y,2) = {—p, zv.e™).
¥
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17.(9 points). Let ¥ be the graph of z = 2y for 0 < < 2, 0 <y < 2, oriented with an upward
pointing normal n. Find ”z. F-ndS where F = {x, -y, 2).

18.(9 points) A potential for the vector field F(x, y) = (3a%y + 2y, 2* + 2% is
A v+t +C
B. y+sty+C
C. 2P+ +C
D. ¥R+ +C

E. A potential for F does not exist.
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20.(9 points) Let F(r.y. 2} = (2%y. 4 2. 2y%), then curl F(3,2,1) is

(12, —4. —5)

. (8, —4.—5)

(8, —12,4)

. (8, ~4.-9)

(12, —12.4)



21.(9 points) Use Green's theorem to calculate / yodr — 2*dy where C'is the boundary of the
JO
disk {#? + y* < 9} oriented positively.
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92.(10 points) Let ¥ be the part of the sphere 2 + y* + 2% = 1 above the plane z = 5. Find

// 32°dS.
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