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Books, notes, calculators, or any electronic devices are not allowed on the exam, and
they should not even be in sight in the exam room. Students may not look at anybody
else’s test, and may not communicate with anybody else except, if they have a question,
with their TA or lecturer.
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penalties. Additionally, all violators will be reported to the Office of the Dean of
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1. Find an equation of the plane that contains the point (1,2, —3) and the line with sym-
z242

metric equations t —2 =y — 1 = 5

Sr+y+z=4
20 —y+z2=-3
3r+y—2z=11
dr —2y—32=9
r+y—22=9

m O 0w >

2. Identify the surface defined by the equation 2% + y? + 2z — 22 = 0.

Ellipse

Hyperboloid of one sheet
Ellipsoid

Hyperboloid of two sheets
Paraboloid

= O O w >



3. The vector field F(z,y) = (2ze¥ + 1,2%¥) is conservative. Compute the work done by
the field in moving an object along the path C : r(t) = (cos(t),sin(¢)), 0 <t < 7.

m Y 0w
L

4. Compute
/ (e* +y?) de + (14zy + y*)dy,
C

where C' is the boundary of the region bounded by the y-axis and the curve z = y — y?
oriented counterclockwise.

12
24
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5. Find the linear approximation of f(x,y) = yy/z at (4,1).

1
A, St 16y — 15

1
B. ju+8y—7

1
C. le+4y—3

1
D. - 1
491:—|—y+

1
E. Zx+2y—1

6. Compute curl F(r,1,1), where F = (z + y, yz, sin(x)).
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7. If f(z,y) = xsin(xy?), compute f,.(m,1).

A 87
B. —6m
C. —2m
D. —m

E. —A4r

8. Find the direction in which f(x,y,z) = L yz decreases most rapidly at the point
Y
(4,1,1)7

A, \/L2_7<1, _5,1)
B. \/L2_7<1’ 5, 1)
C. \/Lz_?(—l,a 1)
D. \/Lz_?(—l,a 1)
E. \/Lz_7<1,5,1>



9. Let M and m denote the maximum and the minimum values of f(z,y) = 2* —2x+y*+3
in the disk 2% +y? < 1. Find M + m.

A4
B. 5
C. 12
D. 8
BE. 7

10. Evaluate the integral / / 2msin(z?) dA where D is the region in the zy-plane bounded
D
by the lines y =0, y = x and = = /7.

A. 2
B. 7
C. 4m
D. 87
E. 7/2



11. Evaluate the double integral

/ / 26V gA |
D

where D is the region bounded by the z-axis and the curve y = v/1 — 22.

A. 8m(e —1)
B. 27w(e — 1)
C. 4n(e—1)
D. m(e—1)
E. 167m(e — 1)

12. Compute the triple integral

[

where F is a region under the plane x + vy + z = 2 in the first octant.
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13. The integral

14.

V2 —a2 /8 —a2—y2
/ / ry?zdzdydx

V2 — 22 J\/322 + 3y2

when converted to cylindrical coordinates becomes

w/2 V8—r2
A/ // rtzcos@sin?0dzdrdd
/2
B, / /
—7/2J0 3r
w/2 V2 V8—r2
e[l L
—7/2J0
V8—r2
D// / r*zcosfsin? 6 dz dr db
E/// r4zcos(9$in29dzdrd9
o Jo 3r

r3z cos @ sin? O dz dr db

rzcos@sin?0dzdrde

Convert the integral to spherical coordinates and compute it:

V4 — 22 \/S—xz—y
/ / / 3dzdydx.
a:2+y

2(V2 — 1)
8(vV2— 1)
10(v2 —1)
16(\/5 -
12(vV2—1)

= O aw >



15. Compute the line integral

/F-dr,
c

where F = (zy,z + y) and C' is the curve y = z? from (0,0) to (1, 1).

13

12
21

12
17

12

12
23

12

16. Let S be the part of the surface z = zy+ 1 that lies within the cylinder 22442 = 1. Find
the area of the surface S.

2 2
A. £7T -
3 3
B. Qﬂ' — 17r
3 3
44/2 1
C. —\?)/_7? — §7T
4
D. —\/§7T — zw
3 3
2
E —\/§7T — 27T
3 3



17. Find the surface area of the parametric surface r(u,v) = (u®, uv,v*/2) with 0 < u < 3,
0<v<1.

12
15
18
19
27

= O aw >

18. Use Stokes’ Theorem to evaluate the integral / ydr + zdy + xdz, where C' is the in-
C

tersection of the surfaces 2 +y> =1 and x + y + z = 5. C is oriented counterclockwise
when viewed from above.

—8m
—6m

—3m
—97

= O aw >
|
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19. Evaluate the flux integral // F - dS, where F(x,y, z) = (3xy?, v cos(2), z*) and S is the

20.

S
complete boundary surface of the solid region bounded by the cylinder y? + 22 = 2 and

the planes x = 1 and x = 3. S is oriented by the outward normal.

A 97

B. 127
C. 14m
D. 187
BE. 247w

The position function of a Space Shuttle is r(t) = (t?, —t,6), ¢ > 0. The International
Space Station has coordinates (16, —5,6). In order to dock the Space Shuttle with the
Space Station the captain plans to turn off the engine so that the Space Shuttle coasts
into the Space Station. At what time should the captain turn off the engines? Assume
there are no other forces acting on the Space Shuttle other than the force of the engine.
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