Math 4013, Exam 2, 10/20/2014

1. (40 points) No need to explain how you got the answers on this question.

(a) In R3, circle those expressions that are always zero (as number or vector), where f
is an arbltrary scalar valued function and F is an arbitrary vectorfield.

oy e < G

(b) Suppose V2f(z,y) =0 for all z and y. If ——i(l 2) = 5, compute 2L o £(1,2).

——

-5

(c) Compute div(z?, y?, zyz)

Z%*Zb*%\ﬁ

(d) Let c(t) denote the position of a particle where acceleration a(t) = 0 for all ¢. If
initial velocity v(0) = (1,2,3), and initial position ¢(0) = (0,0,0). Where is the

particle at time t = 2.
(z2,4,6)

(e) If D is a region in R® of volume 10, compute / / / 2dV
D

2T
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2. (40 points) Let R be the triangle with vertices (0,0), (0, 1), and (2,0). Draw a diagram

of R and compute
2
xy“dA
/], “

. 7
g,‘n.‘ -
3
[
Z
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3. (40 points) Find minimum/maximum of = 4 2y on the curve z? +y?% = 5 using Lagrange
multipliers.

—

¥ P
ViE=(1,2)
V‘S d ('2.)(/2(,9
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4. (40 points) Let r(¢) = (cos(t),sin(2t)). The curve given by r is shown in the plot. Set
up the integral to compute the length of one of the loops (say the one in z > 0). No

(2 () Lt =
__T%
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Th
et <T/\/\\A:.Lt —fcf'e,c/&?(z.e) 0!(/6

— 10
4

Hint: 1) find the range of t that gives one of the loops 2) Set up the integral.
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5. (40 points) Compute

2
//L:‘ysin(acf’)da:dy:
0 Jy
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6. (10 points (bonus)) If D is the spherical shell given by 1 < z% + 3 + 22 < 2. Compute

/// sin(zy)e” + 22 + y? + 22 iV
D 11}2 + y2 + 22

(Very little partial credit available (it’s a bonus). No points for just guessing the answer
without work or explanation. Work on everything else before trying this.)

Page 7 of 7



