MULTIVARIABLE CALCULUS
EXAM 2
FALL 2013
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(2) [ points] Calculate the velocity, speed, and acceleration of the following
path: x(¢) = (5sint, 3 cost).
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(3) [5 points] Calculate the length of the path x(t) = (¢3,3¢2,6¢) for —1 <t < 2.
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(4) [5 points] The following figure is the vector field for the function F(z,y) =
" (y,—z). Use the figure to sketch the flow line that contains the point (2,0).

//////,zxwiiﬁ--_-w».\\\\\\e\«
/f/,/////,,_,.._a».-wx\\\\\\
PV AN B AV RS A NN R
[ A SOv A NN N
[ I AN AR TR
BRI Vouov oy )
I IR R
T 1% v 1 A
SRR P x4 b
(UL BN I A A A
L NN A A AV A
.\-\\\\\\\-—\-‘_ .,-..«////,///f
\\\\\\\NH.—-—«-’/K////Z;/
\\.\\\\\.\H‘M—_wﬂfﬂ/f///f/
r\v\\\\\\\‘ﬁ,m‘q__w-wr’///////
N N N N e N O e




MULTIVARIABLE CALCULUS EXAM 2 FALL 2013 3

. (5) [b points] Is it possible for the vector field of the previous problem to also
be a gradient field? If yes, then find a scalar-valued function f that would
produce this F. If no, explain why.
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(6) [5 points] Why would asking you to find the curl of F, where F is as given . .
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(7) [10 points] Find the first- and second-order Taylor polynomials for the func-
tion f(z,y) = 2y +sinzcosy at a = (m, ).
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(8) [10 points] Identify and determine the nature of the two critical points of
the function f(z,y,2) = % 4+ 222 — 322 4+ y% 4+ 222 ’
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(9) [10 points] A farmer has determined that her cornfield will yield corn (in
bushels) according to the formula

B(z,y) = 4z + y* 4 600,

where z denotes the amount of water (measured in hundreds of gallons)
used to irrigate the field and y the number of pounds of fertilizer applied
to the field. The fertilizer costs $10 per pound and water costs $15 per
hundred gallons (wow, expensive water!). If she can allot $500 to prepare
her field through irrigation and fertilization, use a Lagrange multiplier to
determine how much water and fertilizer she should purchase in order to
maximize her yield.
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(10) [5 points] Let r = xi+ yj + zk. Verify that V||r||™ = n|r||"2r.
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