MAT 203 Te§t 2Pt 11 KES /
15.6 - 15.8, 35 pts Spring, 2012 Name

1. Suppose f(x,y) = 500 - x% = 3y? describes a 500-foot dome in the Adirondacks.
a. (5 pts) What is the gradient, when you're standing at the point (10, 10, 100)?
b. (5 pts) What is the directional derivative Dy in the direction of u = <3,4> at the

point (10, 10, 100)?

Bonus (5 pts) Use a vector to describe the direction in which you might start walking in
order to neither gain nor lose altitude. Express this direction as a vector. There are

actually 2 different directions you could take.

2. Distance from a point to a plane.

a. (5 pts) Find the distance from the poi

equation 2x+3y—-z =35
b. (10 pts) Find the point on the plane P that is closest to the point O without using
Lagrange multipliers.

c. (10 pts) Find the point on the plane P that is closest to the point O by using

Lagrange multipliers.



203 Test 2 PET @
0 Loyl == §a©~‘»<"’-~—?52« |
() VE - <2x, ~by > ‘
NE (o,10) = ~20, -(0>
By ¥=<34y =
gl = 3%—%7' B

NE Go,i0) ¢ — = L 2-20,-L07°<L3, 4>
!u\ S

L i
ls(‘uo _aye) =T & (‘3605 'Km

;!BCJNMS T o 1 4 +wo dontou Q/ (1o, ‘0“90)
o — asngg o
] »l-o-\"u_« ﬁ/.ag{f.é,m(/—%/ CU/lO/I(jO)/ sO

Y OT"erj aha

P )
eV Vuco ‘%’L\@C i S O‘(\e‘ '~"—~7

’QC(\OHO)' u =8 —

4—1@1—(00>'<XH7>;O —
- =
—-’)_Ox—(a(?i,] =
-L@X=GQ? —_rt
= &~ o 7
Xﬂ_‘%j/ <3 7 J
R o

= 4307 wode wék
T = L3 -1 Y and ey oms



1203 TesT U by I

2 A 1 - |
‘(Z'% 7-)/§tl¢m.c€ Q&W\n\ @(!6/10/—1\) o) _ﬂu .\[
(Hons

"15&-1-3\1\‘2.::5"‘
P’\Ct < Pﬁﬁ;&aé' et

Pro , 0, -s“) Qg .é’63:€:7 Q.Ji@z“te <,

Use €C1, 1 0) 2

o g';"ﬁ(’,, ',0) ofe

D 3 2=<L99 -1
P(I/I/o)
TR lz.
'C::L:": :@:ta | - 0| :/
lal 'EHF‘;\ li’)]
2 P e Y R el
’L—*SQ-H)‘ [ f
_ NS e



205 1a¢ 2 VL Ir
R2) maciiae

<X c’)?';' qums\izf f‘
<.t

+ \.?:"“k{.}
2z = QK'F%‘J""S’

—@Cx,tj) = Cx-a\? 4 (3-\\'}7" 4 (1_“,-3j -9}1'

=2 L= 260042 (439-3) )

Lr—\7 + Q(Z/x-&?ymc“}
= 1x—'& +8x +!’2,j -3¢0

= oy + /Lj—-SL{ S‘;'

st

P

=7 Sx+6y =23 3 E N

C‘g = ’,)_(e_j—kl\{» 1(’?.x+-'%<\7-—q:3 (3‘}

&

_ 2 )
_2%;-—}'7'4("61)&%?{:{—@‘\} (X{U)t \
I
— 7_.\7 -22 +ilx + gt‘g»:,cj, -5 Y - . w@
s S&T W
= |L% —Jr—’lo-j — Vo . pn W('ﬁ .
[ — ’ ng-;‘ea
= E?x A—&;\j =19 15 E2- M
4

et W
~—

Sel ve e %17«{24/%
€1

/,S“x+€a7 = 2—?\)( 33

-85/ - l&‘x.—tej = -8 |

—
(:;;wa:, ‘Cf\(g\—:)_s"é'z lS‘\(-%ZS“:j: G!S:

Lj:'@;:! 3xrs ()=
=7 3% T




2073 Toet 4 T

: /V\Qg\‘m,*%-’ (X q)l% (uw\‘w"& +(2;M%32:

= 2)(4_35 N -}:—fojfzq

/‘7/%32’2\‘*‘?%_% . W

= <2)€‘ 58/ :?_.zj _’2_’-2_, 2

-8 1(17/ 3)\/—}5
= X-9 = A 2y -22=31

2z - :..’)
W= AT Ty= A+ 20 o
© 3z 2= X +5
7" 2 - 8-A
e

L x4+ -z = y
%j =5 s mew

2(2+a) *3‘{32‘:;%2% _&x < = 7
2 D pp—

Sou % + QA+6k /\ S =

2

N

M+ 26 M’M—QH A-8 =IO 7

42 +QY = 5 (x4, 2\= (8,2,:;_—)i
= wﬁf:f{ |
-—8\5 YL

’) A /
- S e
¥ = “‘(.0“"61 18— ¢ \ 3("{4\‘12_ +é \\



