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1. (10 pts) Let F(z,y,z) = (xcos(z?), ze!’, 2%,
Does there exist a function f(z,y, z) defined on all of R? with F = V f?
Circle your answer and justify (show your work).
(a) Yes, such a function exists (and your work demonstrates why).
b} No, such a function does not exist because F 3 0.
0, such a function does not exist because V x F # 0.
(d) No, such a function does not exist because V - F # 0.
(e) Not enough information to determine.
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2. (10 pts) Let F(x,y, z) = (y2cos(y?), ve?, 23). FowlofG
Does there exist a vector field G defined on all of R® with F = V x G?
Circle your auswer and justify.

a) No, because V x F s 0.
0, because V - F # (.
) No, because F(0.0,0) = 0.
() Yes, such a function exists (and your work demonstrates why).
(e} Not enough information to determine.
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3. (10 pts) Let f(x,y,z) = x +y* + 2% Identify the unit vector pointing
in the direction in whichl / deereases fastestlat the point (0, 1, 2).
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a4 [ 10 4. (10 pts) Evaluate [, [, re ¥ dydz by integrating over the same re-
gion with the order of the iterated integrals reversed.
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as | 10 5. (10 pts) Show that the vector field

F(z,y,z) = (yz + y cos(ry), vz + 7 cos(zy), vy + €°)

is conservative and evaluate the integral f(,' F . dr where C follows a
curve along the paraboloid z = 2% + 4 from (0,0,0) to (1,1,2).
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a6 | 20 6. (20 pts) Cousider the function z = f(x,y) = 4e*¥ + zy.

(a) Compute the first partial derivatives of f with respect to z and y.
(b) At the point (1, 1), write the equation for the tangent plane to the
surface described by the function.

(c) What is the linear approximation to f at the point (1, 1)?
s
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22 = 2® + 4 between z =0 and z = 1.

a7 [ 20 7. (20 pts) Consider the cone
(a) Find the surface area of this cone.

(b) Find the volume of the region above this cone and inside the sphere

of radius v/2 centered at the origin that encloses the cone.
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Q8 | 20 8. (20 pts) Find and correctly classify all of the local minima, local
maxima, and saddles of f(z.y) = 2® +y* — 2%. (1) Hﬂﬂ_
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Q9 | 20 9. (20 pts) Evaluate IC(T 3{1 +ms _;) dy with C the boundary of the
rectan rular region defined 2<z<2and -3 <y <2, oriented
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Q10 | 20 10. (20 pts) Use Stokes’ Theorem to evaluate §,F - dr for F(z,y,z) =

2zi+3zj+4yk where C is the circle of radius 1 in the zy-plane centered
at the origin and oriented counterclockwise when viewed [rom above
the zy-plane. (Do not evaluate the line integral; you must evaluate
the integral obtained via Stokes’ Theorem.)
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18 11. (20 pts) Consider the surface integral [[(F - dS with F(z,y,z) =
2zyi + ze“j + 2°k where S is the surface of the cylinder y* + z2 = 4
with 0 <z < 2. (a) Parametrize this surface and write down (but do
not evaluate) the iterated integrals for the surface integral.

(b) Let S’ be the closed surface with outward-facing normals obtained
by taking the union of the surface S with the planes 2 = 0 and = = 2.
Use_the Divergence Theorem to evaluate the integral @S, F.ds.

\ l\ru\(rv\
Q. S’-%’ﬂ%‘(’u\ J Zcos v, Loavy ffﬁ :T_ |

= <\
3T LO "‘lsn\f,‘lc,c:"v \ By k
Iy~ Ve L 7’ Y S =
f('rb/!“‘“ (L'\U CO')V) ue i %‘)r\ V> \ ST pIT

Q11

Siaas

o \
)) Fl_(‘{_,u “)) oL (% () - 4"’\[4(.0:\(‘, v Q‘Z% qigc""?"'\”@l -2'“‘5"’; —lmv>

tf N = \.’
( R 2 7 saV ~ < 0, (zLo-,v\, 'L‘m>
\ "_2. U Ctos 4 e - l (o :“-nli V >AU LAY dS should be in reverse direction in order
to point outwards

LA

\/)9 SSF»db g SSBCU\(F aV c;\-V F- zu} r O 4 p
--,)cuél.;—\J!‘FnJ roof dawley U=y 5 \j:.r‘t,o‘g@ ,2‘—(3‘r\t"}"

Z 2 £27 r
5 5 S (Z el + 3-}5-')1*})(* AxXdrdo
(o] o /4 .
Lg (Q_r-'?:os{-} %r”’smzﬁj} s 2 (2(2{_9_,1} F3cPs 2 |
21 (2 . = = 0
2 5 ’2_[' Cos '1'—51")5"‘1'@ (},—:}t‘ \.1

3 — 13 Loy T + Pf‘(‘%l '511]13

[’ r (O\.V*a“r e “

https://app.crowdmark.com/score/cfb002b5-0909-4€97-8d32-3b5867f68ace 22/23



12/5/2018 Crowdmark

E 1 E CF6311FB5-SBAD-4E26-B619-26ABASDT4AEE

1§ tinal-section-002

#94 24 of 24
=]

Problem 11 continued.
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