MA 261 FINAL EXAM May 1, 2006

Name:

Student 1.D. #:

Lecturer:

Recitation Instructor:

Div: Sec:

Instructions:
1. This exam contains 25 problems worth 8 points each.
2. Please supply all information requested above and on the scantron.

3. Work only in the space provided, or on the backside of the pages. Mark your answers
clearly on the scantron. Also circle your choice for each problem in this booklet. Make
sure your test cover page and scantron are the same color.

4. No books, notes, or calculator, please.
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1. Find the volume of the paralleleplped with edges determined by the vectors
(1———3Z+2_7+k b—j+2k andc—z—2j+k

18
24

500w p
©

2. Find parametric equations for the line passing through P = (2,1, —1), and perpen-

dicular to the plane

4r 4+ 2y 4+ 3z = 8.

A.
B.

z=t+4,y=t,z=—t
z=4t+2,y=2t+1,2=3t -1
z—2 y—1 z+1
4 2 3

E. z=4t-2, y=2t—-1, z=-3t+1
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3. Find the equation in spherical coordinates for 2 + y2? = z.
A. p=singcosf
B. psin¢g = sin® ¢ cosé
C. p=sin¢cos¢
D. p? =pcos¢
E. p?sin®? ¢ = psin¢p cosd

4. Find symmetric equations for the line through the origin and perpendicular to the
lines

L %zy:—z and x:%:%.

x z

A g==3
x

B. §:%=z

C. ;zgzz
x

D. g:%:z
x

B =573
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5. A vector parallel to the tangent to the curve z = 3t%, y=2t3-1, 2= t% at the point
P(3,-3,2) on the curve is:

—21+37 — 2k
27 + 37 + 2k
—2%+35+k
—27—-3j—k
—47 — 37 — 2k

=0 Qw>

6. The curve given parametrically by:

T
m:cos3t, y =3, z=sin3t, 0§t§§

has arclength equal to:

>
©o W W oW
3 | §

@ U Q0w
|

©
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7. Evaluate [[p %’”dA where R is the region bounded by the lines y = g, y = x, and

between y = 2 and y = 4.

8. If f(z,y) = e"¥1Iny, then f,(2,y) =

"YU QW

2In2

121n2
3

4
18

36

2y

o]

ezy(1 +2Ilny)
Y

1
e®(= +1Iny
G )

2e2y

ezy(% +2Iny)
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9. One vector perpendicular to the plane that is tangent to the surface 22 + y?> +2 =19
at the point (1,2,4) on the surface is:

Q W >
ll\D ¥, N
Tl+ +

I

L CI LY
&+ o+
+ & o
£

0
10. Suppose z = f(z,y), where z = e* and y = 25 + 3t + 2. Given that 9z _ 2zy and

0z 2 9z .
a—y:x , find 3% when s =0 and t = 0.

A5

B. 6

C. 7

D. 11

E. 6e?
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11. Find the direction in which the function z = z?+3zy — 1 y? is increasing most rapidly
at (—1,—1).

29
5i+2] — k
—5¢ — 25

2 — 57

V29

@ U aw e

12. The function f(z,y) = 622 — 22% + y® + 3y? has how many critical points?
A. None
One
Two
Three
More than three

SIECRNO RS
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13. If 7(t) = t27 + 3t + k is the position of a moving particle at time ¢, then the speed of
the particle at ¢t =1 is:

m O 0w p

14. Find the maximum value of z2 + y? subject to the constraint z2 — 2z + y2? — 4y = 0.
A. 2
B. 4
C. 10
D. 16
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15. Let R be the region in the zy-plane bounded by y = z, y = —z and y = V4 — z2.

Evaluate the integral
/ / ydA.
R

A 83
2
8
B. —
32
4
C. —
V2
82
D. —
3
E. 42

16. A lamina in the zy—plane bounded by y =0, z = 0 and 2z + y = 2 has mass density
at (z,y) equal to the distance to the z—axis. Find the mass of the lamina.

1
A~
3
2
B. -
3
4
"3
.2
E. 1
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17. Find the surface area of the part of the surface z = 22 + y? below the plane z = 9.

18. Find a,b such that

A. %(3\/5 ~1)

B. %(3\/’5 — 2v2)
C. %(373/2 —1)
D. -763(293/2 ~1)

E. %(233/2 —1)

3 pvV9—z2 p2 2 pa pb
/ / / 22rdzdyds = / / / 22zdrdydz.
0o Jo 0 o Jo Jo

10

o oW R

a=3 b=z
a=vV9—22 b=3
a=3 b:\/m
a=2z b=3
a=3 b=+9— 12
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19 e(ﬂ:rlﬂ) cos(z? + y?)

. lim
(z,y)—(0,0)

20. If F"(x, y,2) = (x sinz +y)i+zyJj + (yz+x)l_c', then curl F' evaluated at (7, 0,2) equals
A.

11

50 Qw e

SPRING 2006

equals 0

equals —1

equals 1

equals e!

does not exist

5 U Qw

7rg—§"+ k
2% —5—k

2?—7rj+ k
2?—;+ Tk

W+ +k
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21. Evaluate / (22 + y)dz + zdy
c

where C: 7(t) = t2(1 + t)7 + cos (gtz) 5,0<t<1.

22. Consider the surface

S:zx=utv, y=u—v, z=1u’+0v2

SPRING 2006

= O QW »
Sy oovn b N

Find the equation of the tangent plane to S at the point where v =1 and v = 0.

A.

= O QW

12

2c+2y+2=>5
z+2y—2=0
2c+y—2=90
r+y+2=3
z+y—z=1
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23. Evaluate //(:v2 + 3% + 22)dS where S is the upper hemisphere of 22 + y% + 2% = 2.
S

o QW >

2r
s
o
6
8w

24. Evaluate / dydz + 2xdy where C is the semi-circle 2 4+ y? = 1, y > 0 oriented

c
counterclockwise.

13

m U QW p

o
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25. Calculate the surface integral / / F .7 dS where S is the sphere z2 + y2 4+ 22 = 2
s

oriented by the outward normal and F’(,’E, y,2) = 5235 + 5yj + 523k.

4827
16w
247
25v/27
207

@ o QW »

14





