MATH 32B
SEECOND MIDTERM EXAMINATION

Please show your work,  You will receive little or no credit for a correct answer to a
problem which is not accompanied by suflicient explanations. If you have a guestion about
any pacticular problen, please raise your hand and one of the proctors will come and talk to

voi. At the completion of the exam, please hand the exam booklet to your TA. If you have

any questions about the grading of the exam, please see the instructor w

ithin 15 calendar
_doye of the eramination.
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Problem 1. Let [ be a constant densitv lamina (Hat plate) on the ry-plane, bounded by
the y-axis and the curves
1 y x4
v-em = —h s yse e
1 -x !
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Y+ € = . \ { 1
for 0 < x < 1 The density of the lamina is (. y) = 1 for all (x,y). Find the moments A,
: -¢

and A/, of this lamina with respect to both axes.
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Problem 2. Use the ch AT f T
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O evaluate the i )
Muate the integral

OVer region D, where D is t}
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: %1 Vb Clonndader thoe g, vadinl vector ficld
I s o,
Ir|
where v (e N yorms of
( . } ) i 6 sweoer in termns
(o) Compute the diverpence of this vector ficld, Write down the final an ) hy
voand el onldy, [ Y AR
H Iox / \ 4 g / .
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v
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H ircle - radius f2 centered at the
(b) Compute the flux of this vector field accross the circle of radius £

Origin.

S — >

/// -




6
1 VR vy

Problem 5, M
* ¥ iy
iy
1) The vector field F i .
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s conservative with ;‘u'z‘:i"ﬂs} function flr.y. =) s
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{d} is conservative with potential funcuon flx.¥y.2) =¥

(2} Which of the following statements is not true
— . ey - not depend on
(a} The value of a ¢ alar line integral along 2 curve does ¢ t 1

jmmmvrnzaritm of the curve:

1\
(b Any vector field of the form F = (f(z).g(y)- h{

z)) is Conser\'mi\'c.

(¢c) Let F = (Fy, F») be a vector field on the plane. Then

0.0. Fa+ an__aH >
curl(z - F) = 0, Fat+®§ 5z T9g .

=< =Y, T > around the unit circle

1tion vector field F

(d) The circulation of the roté

is equal to 0. JUR p

Noazs y } honk ,
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(3) Circle the statement which is correct:

at the Jacobian of T is

ear transformation on the plane such th
Then the area of the

lto 5. Let R bea rectangle of area 10.
le R under the transformation T equals to 2.

(a) Let 7 be a lin
T identically equa
image T(R) of rectang

(b) Let T be the transformation that changes cylindrical coordinates into spherical.
Le., T: (r,0,2) — (p,0,¢). Then the Jacobin of this transformation equals to

42
zZ2+4r?°

J. (c)Ifa region on the plane is symnetric with respect to the y-axis and has uniform
\__/ density, the center of mass lies on the y-axis.
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clow mark

(1) Let Fir ) ;
A St B \r.y) = ‘_.lﬁ}
< e a veoe > 014 ~ - . i
“r be a vector field. For each of the properties listed b

whether it is
PR g U4 1s true for R :
true for this vector field or not:

the origin (i.e., & vector

(ay T / .
a) / Fj All vectors point directly away from
for this point);

attached to a point is parallel to the position vector

(b) T / The vector field has rotational symmetry about the origin:
()X / F All vectors that start on a circle centered at the origin have the

same length;

(d) T / F None of the vectors are pointing in the North Western direction.

7 =z, Y, 2) and 7 = |_7_>], which of the following

33, where
=

(5) For the vector field F =

statements are true:
—
A: Vx F = 0

—
B:V-F =0
(a) both A and B are true;

(b) A is true and B is not true;

@B is true and A is not true;

(d) both A and B are not true;




