33 Exam 0 October 22, °07

- r'artI, True or False, 3 poinis each. Enter A for True, B for False.

1. If the tangent plane to the graph of J(x,y) at the point (xg,yo./Txo, yo )) is horizontal then
(V) (xo,0) = 0. ‘

oz T
- lrue
2, Ifflx,y) if a function defined on aregion R then the average of fon the reg'iou Ris defined to be
avgf = -”n Flx,1)dA,

Fols© o po L gg,? §leqddt

arze 2,

3. For a finction f'of two variables, the directional derivative of fat a point (x,)) in a direction
perpendicular to V/{x,y) is zero.

True D = vR ]I cos &, Parpe:fzeﬂ:‘cadewveaﬂé &=%
S cos 8=

4. The "standard linear approximation" to a function z = JUx,7) near a base point (xy, ) (also
cailed the "approximation using differentials") uses the z coordinate of the tangent plane to the
graph of f{x, ) at the base point to approximate the value of the function.

True.

5. The level curves of the function f(x,y) = (x + ¥ +4)? are circles centered at the origin.

—

False
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S

Part I, Multiple Choice, 5 points each
6. Supposef{x,¥) = x%y and R is the region between the curves y = x? and y = J/x . Evaluate
[{ fwyaa.

a. 2/17
b. 4/17
d. 14/3
e. 5/14

L e
SS n&o%o@xf '\/‘ "”SXE'*X dx

XA
.,1 4}5 2 7 /56

7. The function /(x,y) = x3 + 33 — 33 has two critical points, ane, 4, in the first quadrant (Le.
both coordinates positive) and another, 8. Which statement 1s correct?

a. Aisa asaddle point, B is a local minimum.
b. A 1isalocal maximum, B is a saddle point.
A 15 a local minimum, B is a saddle point.
d. 4is a saddle point, B is a local maximum.
e. A is alocal maximum, B is & local minimum.

2= - o = = :332)'1:2;‘%
gﬁiﬁx——? 10)(47*7‘ 4= 3x 9 (3 ¢

Pozgrg  B=oD x=3> Amg=0
S L&mfd}&@

D -6x
=64 %50 °" to
=0 x‘%
By == % o seddie pt
E’ D(e,‘q):-—J = (o,0) & o SodlE
D= Gxé)/— [-:—36)aé -} | D(%/%)=3 5 (5 5) B amin-

-«0(3)%3
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8. Supposew = (x+2y)” and thatx = /> — 5, y = rs. Find 2 in terms of r and s,

, 2
3(:2 — 5+ 2r8) (—1 + 27) gﬁ =3 CX+2'&)
K, 3¢ — s+ 2rs) (=1 — 2) o
c. 3(2—s+2r)

J ~ _ 2
d. 302 —5+2r5) (-1 +2)(2) 5c = S0wag)™ o ~6(xt29)
e 3 -s+ 2r8)* (1 - 2r)(2r—s) 8’ .

c-?-x-:.-‘[ %‘E;‘;r |

0w _ 80 B _Bwdy e ¢
ds ~ X s 8%9—‘5

= 3(x ) (D +6 G e = 3(>a0a0s) (149

9. Find the maximum and minimum value of the function f{x, ) = x + 2y on the region where
x20,y20, andx+y < 2. This region is the friangular region, including boundary, with
corners at (0,0),(2,0), and (0,2).

J ['313') )

x—al‘y

Copl y=0 (20)
a. No Max. Min =0, e TR nebtice p‘b a ?Lc.yzg <o Hhe exfrana.
b, Mex =3, No Min. st be. en He ba,w.c&lnd-
¢. Max=3, Min=2, )
d. Max=4, Min=0. ) - - b2 —;.C[ ’{" C@il
¢, Mix =2, Minn Phen 520, "p(x’%)’g? ° e eg at (00)
) T ’ Mira —-0 Cm:

Ohea g=0, $=x osxsa  m=d o (3,0)
’ 120" ok (pp) 5]
Chen «=2-a, Ped-gray=2ty osqea mex =44 o B2

wia =0 ot (er2)
(.0)
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10. Find the directional derivative of the fimetion f{x, ) = x* + 3xp at the point (1,2) in the
direction of the vector v = (1,2). _

. 5
g: :;JJ{,E Av]a‘: (Qxf'?:%( ) ?:x)” VR, =4 ,5,)’

c. 1172 ==L, 2y

@ 1475 e 3 fro 3
e 1/ D@O (r,2) =<%,6 ) :\j-?{ I, 25 r-@( ?f'*’%): &

11. Find the volume of the region bounded above by the surface 7 = 3x2 + 2y? and bounded below
by therectangle 0 <x <1, 1<y <2,

a. 22/ | Lo (e e,
@;?1’7/3 50 g, 3x +23 c%&)(--snz)x t&-&g% ” CL(

d. 14/5

e. 3 [ l
:5 b+ 3y 2 dye= (3% M i
A 3 k) 3
(=}
1
3,14 o el =17
ot EX 4*‘3>(I = ry 0= 3
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12. Find the Taylor polynomial of degree two (also called the quadratic approximation) for the
function f{x,y} = cosxcosy at the base point (0, 0).

v T—xy D[e;ﬂ):’ \

a
b. 1__.2_ 2 «

d 1-x-y i . - ~ =
6 1- 42~ 1y ‘Qz(‘“'“)" cosx Sy, o T

'QYX (6,‘{)3 - caswa% I(r.,o) :"'
-Px‘ﬁ (0,(9):—' 5‘!’/\.&‘5?{15 [La,e,) =0
xpcd:*(pjo.) - CG&Y%CG‘S%‘CGP): "I

- play)= s WOt £ (-1(%°) +8 2.0 Gy H )

- L, L=
= |4 %X {i‘a.

13. Evaluate the mtegral
1 —cosx ;
J] degmsayy

where R i3 the triangle in the x) —plane bonnded by the x —axis, the line x = y, and the line
x=1 !

a. (1-cosl)?/2

bh. 1—-cosl
@ 1/4 =]
1-sinl l | =K g
. |—tesy pot
e. (1-sinl)” indais CQJFQW; 5 % 91 ' dx
}c o v&'—‘-ﬂ
p "0 '

. | .
| 5 ! - ooyt = X =8nx] - = 1-8in|
0
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14. Find the equation of the tangent plane to the graph of f{x,y) = x* + y* at the point (1,1,2). Put
the equation in the formx + by +cz = d .

a x-3y+1iz=2235

® x+-Lz-gx 2 x Surface

C. x+3y=h 3 O =F (Xy &) :‘C(ij)——;g

d x-2y+z=2 3 = = qu,‘yy__z
e, x——2y—z=é(’2_ 3

f. xty+tz=4 =2 VF = szj" ?}/ J l)

ot b2y (2,7, —1)

Ton plone F 2(x-()+4(y—1) -1(2-2)-=0
2 X2 4y~ —F+2 TO
X +2y —4 2 < 2

15. The function f{x,y) = xp — 2x2 — 2y2 — 15x + 3 has one critical point. Find and characterize

that critical point.
a. Saddle point at (0,0) Px oy~ x—=d 2
b. Saddle point at (—4,—1) ﬁ =X - ‘7{7
(€7 Local maximum at (~4,—1) * Y
d. Local minimum (—4,-1) X = Yy
e. Local minimum at (0,0) p)’ -0 —2 ‘
— = 0
Px =0 )/ b >/ —~ 15
X =Y I
i
Yy = =9
ﬁx% - ":‘& , Lo
’r T @xx 7Y xr
= | o
H7 (__./)(_,5;) ~] = /15 >o

px),z_()

Loc. /VIQ)(



16. Match the graphs, A, B, C with the c&r&pomﬁng contour lins representations, 1,

2, and 3.

i
q?ﬁi?%‘@'ﬁ%
@@@.ﬁ@i&iﬁ»ﬁ%
ey IO
(SRR
W
QA
Qi
%a LG L]
I i
Wiy

7S]

() A<=1,B +<=2,0 =13,
() Ae=1,B 3,043,

A 4=+ 2, B ¢=1,0 <=3,
(d) A<=2B+=3,0<+<=1,
(e) A<=+3B 2,0 +=>1,
(f) A<=3,B<=1,0 <2,
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17. Find the vector of length one pointing in the direction in which the function f(x,v,2) = xp +x%=
is increasing most rapidly at the point (1,0,2).

a. (0,1,0) —

b. (1,0,2)/JF v;l ‘F’a’"‘%J X*7

c. (0,2,3)/13 10,2) =L@ "2, 1, 1D = 44,1, >
(@4, 1118 PRlo )= a2y 1,17 = <54 (>
e. (~1,-2,0)/5 ]V.!l], o+ =340 =157

18. Find the maximum value of the fimction f{x,y) = x* on the curve 22+ 2* = 12.
a. 32

b 2 A=<y &xnj) v%:: {2x, ‘1'5}>
d. 18 _9 2
or y A X
g AT
@x‘—cfljfé—"‘o
"-al.':'D ov @x=2A <p (;}_’.‘)T)zgs-Mn;c
¢ ff; l,,-lz. ,p C.—j_ f-z):-——g:m}‘lb
)(‘-'-.'L"\)Ti’ Y Jf\ r
:'tEl,
ppme)=o V7
427+ 1A= 12
2 A"=(2,
x=2]
k=22

l}:t‘l
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Name ID Number

Part ITT, Hand Graded, 20 points. Show enough work so that it is clear
how you arrived at your answer.

1. Using Lagrange multipliers (or some other method if you wish) find the point on the plane
X +2y+ 3z =7 closest to the point (0,0, 1).

Oﬂ fo Vi 33.) =X l‘}"fb*'@’()z: X'L'P‘T‘Z“’?:L’Ryf

Vel =<2x, 4g, 22-27 Vg= 41,2,35

A A A2
e=)  x=% yeh 2T
Qﬂ:&A

2x-2=37

X +2y 22 =F 2;".*3‘1+‘.§3"C37“4"1-) =7
7

AA+5A+3 =7
=%
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Name ID Number

Part Ill, Hand Graded, 20 points. Show enough work so that it is cleal
how you arrived at your answer.
2. Letf{x,)) = x and let R be the triangular region in the xy —plane with vertices (0,0), (1,0) and
(1,1). According to Fubini’s theorem the integral ” & JTx,)dA can be evaluated two different

ways as repeated (iterated) integrals, Set up and evaluate both of these repeated integrals, Be
sure to indicate clearly the limits of integration and the integration variables in all integrals.




