Math 241 Solutions Exam 4 Practice 3 Fall 2024

Question 1

. Consider the region D in the plane bounded by the curve C as shown at right. For each part, circle the best
answer. (1 point each)

(a) ForF(x,y) = {x+1§) the 1ntegralf F-dr is
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Question 2
LetF(x,y) = <x -1, cosy+2x—e¢¥ ‘ > Let R denote the solid semi-disk shown below right. Let C denote the
boundary of the region K. ¥4

(a) Use Green's Theorem to evaluate f F - dr where

C
C has the orientation shown. (3 points)

SOLUTION:

LF-dr:—fL(%—%)d}i:—fLQdA:—QArea(Rj:—T:.

fF-dr:—?T
fa,

(b) Let D denote the part of the curve C above consisting only of the semicircle (not the line segment) with
the orientation shown. Compute f F-dr. (3 points)
D

SOLUTION:

Let C" denote the oriented segment from (—1,0) to (1,0). Then

fF-dr= F.dr— F-dr
C’ CJ’ CJ’P

Using Part (a) we get

1
F-dr:fF-dr+ F.dr=-m+ F.-dr=-7+ Pdar+@dy=—?r+f (z—1)de=—7—2.
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Question 3

Let E be the solid region shown below, where dE is decomposed into the four subsurfaces §; indicated; here
the top g is where z+ x° = 1, the front § is in the xz-plane, the back is 3, and the bottom is S3

e

{b) Give a parameterization of Sy and use it to directly compute the flux of F= {1, 0, z+ 2) through 55 with
respect to the upwards normals. (5 points)

?(uﬂ)‘:(u,u;l—lﬂﬁ D= {4 <zl and 05\55&%
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(c) The flux of F throggh exactly two of 5,, 5z, and 53 is zero. Circle the one where the flux is nonzero
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Question 4
Let S be the surface in R which is the boundary of the solidcube D={~1=sx<1, - 1sy=s1,-1<zs1}.

ForE(x,y,z) = (yz° + e +x, ze* +x+y, x&* + xy+2), computef F-n dSby any valid method, where n is
the outward-pointing unit normal vector field. (4 points)

wEL ] 3 av=3 (7]

. D 'y
. ‘@(:w Py jf
/
ffF nds= iﬁ;
T
Question 5
. Consider the vector field F={~y, x+z, x®+2z) on B3, (g ok

a/;)c ’%y %&.

-y xdZ PR

= <'- i) = 2Xx J 27
T T —
curlF = | (z, -y, x) (-1,2x2) (0,1, 2x) <,(—1, -2x, 2;> {~y, 2x, 2z)
R
(b) Suppose C is a closed curve in the plane P given by x~ z = 1. Assuming C bounds a region R of area 10
in P, determine the absolute value of [-F-dr. (4 points)

fcédjﬂa{wﬁ) m A ﬂ 20,2 21,0,
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(a) Circle the curl of F: (2 points)
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Question 6
Let C be the circle of radius 1 centered at the origin and oriented as shown below right. Evaluate

v
f F-dr where F(x, y) = (e*y? — x%y,2e*y + xy?) by any valid method. (3 points)
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Question 7

Here are pluts nf six Vecmr ﬁelds c_-n the bnx where {]. k= 1 o< =y = =1, and 0 <zs< 1 For each pan: cucle
the best answer (1 polnt each] - L L :

The.vdctors should be parallel to the -
_ - xy-plane. The x component should

R A SR _ increase as z value increases, and the -

(a) The thevector field givenby (z, 1, 0)is: | A B .G_@ E_F | ycomponent should be 1 for each -

vector. .- -

(b Exactly one of these vector fields has nonzero divergence. Ttis: A BCDE® Exn
 For this example, the Eliﬁéijgence is ggnérall}r: - positive

(c) The vector field A is c:jnse.rvati?e:_ | .l:r.ue' @

The flow Is smklng mtr::r the Iﬂwer
right corner.

S

(d) Exactlyone of the vectcrr ﬁeldﬁ is cunstant that is, mdependem of posttion It is 1A B G D @ F
: o The vectors ahould have the exact same Iength and direction —
(e) The vectclr ﬁeld curlC is constant. The value of cu rlC is:

Ao @ k ko0 * Right hand rule




