Math 2162.02 Name:

Autumn 2017 Name.##:

Exam 3 Lecturer: Jenny Sheldon
11/8/2017 TA: Yanli Wang

Time Limit: 55 Minutes Recitation Time:

This exam contains 7 pages (including this cover page) and 5 questions.
The total number of points is 100. Calculators are not permitted, and the exam is closed
book and closed notes.

Do not open the exam until instructed to do so. Show all your work; solutions with-
out appropriate supporting details may not be given credit. You need not simplify purely
numerical expressions for your final answer unless otherwise instructed. Do not cheat.

Question | Points | Score
1 18
2 20
3 24
4 18
5 20
Total: 100
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1. (18 points) A table of values for a continuous function f with continuous second partial
derivatives is shown. Use the table to answer the following questions.

(@,y) | fo(z9) | fu(2,9) | fro(@:9) | fu(®9) | fou(2,9)
(0,0) -1 0 -23 2 8
(-2,3 @_ﬁ% 15 ! .
(22 | 0 \ L2 3 s
(=2,-2) | ( Ol_:é 4 = L
By | 1 1) | -8 4 0

(a) (6 points) For u = (—1,—1), which is larger, Dgf(2,2) or Dzf(3,5)7
Answer: Rl - Difxy = wem-pgp e HEN= < a0y, y009) 7

BN
s =z, 0-Ho R e o LA ¢ 1>
Pu (2,2 \%} T = < Ft2,20,4y02.2) 7 5 = <037 = = \J%
—\
_ . u _ R e
Dif(3.5) = V395 = <fx (3.5), fy (3 507 = =<, RS LY
SENS J=

DiAf(3.5) 35 longer m veluc e DRy3.5) > Duflz.2)

(b) (6 points) In what direction @ is Dgf (2,2) maximized? What direction ¥ is the
direction of no change at (2,2)7
/ N , , AN
Answer - Wen = WHiz.2), D202 5 maximized | U= <g.3>

-l
Wen VALVSG.2), F has mo chawge , V=< 1,07 (Note: the

; . S
OMSWEY 15 mot Ungue , @y Vedor VLV (>2) werks )

(c) (6 points) Find and classify any critical points of f which are listed in the table.
fx=0
{y=0

(-2,3) and (-2.-2)

Answcr». Criticed poudéf %

TWo (ridaed powcts

To dasafy fewn , caledede Dlxy)= afxxlx-y)fyy(.?(.y)_(f”(my))z.

D23 = [FI5x1— 472 -1 =-31<0  (-2.3) is usaddle
D(-2,-2) = 4x(-2)-(-H*= =8-1= -9<o (2.2) is a saddle
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2. (20 points) A thin triangular plate has vertices (1,0), (4,0), and (0,3). Its density is
given by the function g(z,y) = v.

(a) (4 points) Sketch and label the plate.
Aswer. 7
3 r = T w3 &) X = %(‘3»)!).
P

[

y= ’5&1’5 &) X = __éz

(b) (8 points) Find the mass of the plate.

A _. Mebied 2
e Mass = Jexw) d g
R /9 da

‘ﬂ%‘ﬂ F | "4;)(-}} 4 '4‘x+5
= fog Ji:[ J AXA)’ :jvf—;xu §d v« +j~jo g dyelx
3

(3-Y) -
= Jl oy (" ) A
T {7 y(3pdy

= jf 3y—y2Jy

_ gyl 1;{3
=T B 0
2
131‘9
=49
2

(c) (8 points) Set up, but do not evaluate, integral(s) which would compute the center
of mass of the plate.

Ancwer. Cerdey (X, )

~ Jfxda s (3 (&
R i R L
3
§ dA 2 13y
" b L < (3 3 2
/= Mlass = / f" =Y Y ’lw‘/

>
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3. (24 points) Let R be the three-dimensional region between the surfaces 2 = %2- + %2
and 22 + 2 + 22 =12for 2> 0. A general/ficture of this region is given below.

2

ydeyse otiom -

X& z

3t Xz Xy’
__4_ 2

Ty 12
_oxyt= 9

(a) (8 points) Set up, but do not evaluate, a triple integral in rectangular coordinates,
for the volume of this region.

Answer - V= ST 1dv
D

S0 M7 g deda

Rxy ax -

- 2 ) e e

= P 1 dzdydx
-3 j’ﬁ,xz m y

>
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(b) (8 points) Set up, but do not evaluate, a triple integral in cylindrical coordinates
for the volume of this region.

Answey Ve JC1dv
2

(Yws8, Ysiwe)
= fp IR s vdvde
Rplas
/l'YZ

G(reesp, rsme)

1 0(2 Ydro(@—

(c) (8 points) Set up, but do not evaluate, a triple 1ntegra.l in spherical coordinates for
the volume of this region.

/Z\NSWN T?
e J{_)( 1 dv

= j:"jo:f/o’-z P> sy dpdyde

Alfem(d—iwvly , solwc for P
2= 4 (o) »
(Peostp)’= [ (Psint cone V4 Psipcinn ) )
(05°¢ = 3 Shi(p

‘(‘GVI?; f; = ?:’1;
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4. (18 points) (a) (8 points) Find the equation of the plane tangent to the surface
2 L2
e Y _Z
I _Z 1
X+ A 9

at the point (1,2, 3).
brewer . E(xy2)= X+ F - F —|

TFxy-2) = <a2x.%, - F 7
A
n:vr("z‘;) :_(2",-—-23-7

Tougerct plave is

2(x-1)+ 1 (y-2)— %(z?—z) =0

— 22+y?2. Verify that Vf is perpendicular to the level curve

(b) (10 points) Let f(z,v)
find it helpful to draw a picture!

f(z,y) = 8 at the point (2, 2). You might
Answer =)0l cuvve - XY= B

?(-I\X-)

vf VHy)= <4x , Jy > = <2%, 2y>

V’f‘(:’.z) =<4, 4>

S I
Mé@’h(adl:
Sope of taugerct-{ne of X3y =6 b (%.y)
S A /2 _ Y
; —‘;L D X

At (2,2) , slope = — |
T fogecd yector 5 <1 =12 or <4,1>

Tn < 1,45-<4,4> =0

Maked T . X4y=9¢ &
BN </
T = < 2Jz (55, W3 Sitek > bd ¥13).9f 6.9 =
Y = < —2J2 shet, 2J7 651 > So V’f s ?c%y;c-zdim[(m to level!
(2,2) & t=Z curve .

Tz E s Es
Z) =<2 35 Az 5> =<-2,2>
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5. (20 points) Consider the function

f($>y>z) =3z -y
on the region
R={(z,y,2): 2> + > + 2* < 2}.

(a) (4 points) Explain why this function has absolute maximum and minimum values
on the region.

Answer. Since o 15 contiuous on e closed and boundecl vegien R, + has

absolide max and i on R . “+2 + 2

(b) (16 points) Find the absolute maximum and minimum values of f on the region R.

Answer .
ﬁf{'i - Fad evddined pcm( $

fx= 0 -
i}xy:o 47-7 5 3 v

S “l = —,—? No eridiced P&hd '
12 = () 0 = C)

2 . 2
step2 - Evaluede  on e bourdary ~ X+4y12= 2
Wbsitnetion or  paramcterizcdion

{ Vf=)\‘73 & 2
9:0‘ = |

won't werk  Use Lagrange !

A-2v ®

e
0 = A 22 G

A2y

1

)(Z—\yl-’il;'_l @
0= 2=
= .
@ Y= j
@Q 7:0“

Ue @ - (Sg)k)z;l’ 50 +0 =2 S ).—i‘[i

~
When A =2 one solution- (gg,__g

S
N

wlen ) = - Jé— one soltction - (-25







