Math2210 Midterm 2 Summer, 2012 Dylan Zwick
Name KQ N/ Date /-14-20]2

Instructions: Please show all of your work as partial credit will be given where
appropriate, and there may be no credit given for problems where there is no
work shown. All answers should be completely simplified, unless otherwise

stated.

1. (20 pts) Find the directional derivative of f(x,y)=x’—3xy+2y’ at
p=(—12) inthe direction of a=2i—j .

V+=< ZY‘?‘y/ 4y -3 x D
VECL) = -5, 11

lall = \J 2+ e = 5

Answer: ‘/-.-9‘




2. (25 pts) For the surface  x*y’— yz’+x*y*z—5x+2=7 find the equation of the
tangent plane at the point  (1,1,1) .

bx= 3y 4 2xy’2 -5 )= 3+2-95=0
’(7 = Z>(7>/ - zlﬂx"yl% 87,(!,!,})2 2-143=Y
S "Z)/Z‘-f)(i}/} ocz/('/l/”:~2'%l:dl

VEOLE) = {o,4q,-1>
Tangent Plane
VFE-{x-l,y-1,2-12 = O
= (o, M- -1, y-1,2-1> = o
Hy-4 - z2+| =0
Hy-2z=J

Tangent Plane: L’l Y - &= )7 l




3. (8 pts) Draw the set S={(x,y)|xe(-2,2)ye[-3,3]] .

(5 points) Is the set open, closed, or neither? /‘/E i 1l hf V4

(3 points ) Is the point (0,-3) an interior point? A/ o

(3 points) Is the point (2,-3) an interior point? /\/C)

(3 points) Is the point (0,-3) a boundary point? V—e ]

(3 points) Is the point (2,-3) a boundary point? \1/ €




4. (20 pts) Find all critical points for f(x, y)=x*+y*—6xy . Determine whether
each point is a minimum, maximum or saddle point.

V3= <7x1-67// Fyt-bx
fxt-6y =0 \/:—'L—xl
;71'—6)/ =0
3(.}{})1-6)(:0 "%’Xq' Ex=0
(0/0) 5 a (/:'7(:&(0(//70:‘/!7[, T F£ X %O
_%)(3:. § = x'-¢g X=2  y=¢
(Z/z) 3 oa critieal /df/hl,
focz 6 po (64)(6y) - (-6)°
Sy =6y = 36y -36
)[X\/: -6 }7/0/5); -6 = faa(éue Yoind
P(r,2)= 108 £, (22)=12 = M/ nimum,

Critical point(s) (Specify whether they're min, max or saddle.):

(0, 0) , Sadd 1€ (2,1), Min, muwn




5. For z:f(x’y)=x2+y2+ex+y: , find

0z
(a) (10 pts) W at(1, 1)

Jz _

g Zy+ Zye’(

27'

izi5~(tﬂ) = l+)e”

Answer :

+y €

L+ 2e"

(b) (10 pts)  f,,

gxy = g)/)@ = Z}/GHYL

Answer :




6. (20 points) Find the minimum of x*+4xy+y® subject to the constraint
x—y—6=0 .

$Flay) = X1+‘{ry+yl
7yl = x-v- 6

V&= (ix +‘{7// ‘fxf27>

Vig= C1,-1p
V¥ = ?\\77 = Ixtly = )
Yx+ly =- A
Y’\/: 6

L’H+1\/:‘ZY‘L{7

6¥tb6y=0 =) x+y=0
K-y= 6
2 lx=§

———
[
—

J
-5

'\/X

$G,3)= 3L 3
= 4-76+49=- -y

Answer: .- l Y




7. (25 points) Find the dimensions of the rectangular box of volume V, for
which the sum of the edge lengths is least.

Edge lengths v, 2.

Fly,v) = Vo
YY) Xty + i

% [&

\/:_—);0;7‘ l/a_“)('/l/(f() :7 )(:l/;:
y=1,"%
= ___Z:_V_d__ - Zl/o 57 — ch /v J
XX >(3\/ Yy -—-—-*Xyg ?‘f P

D= Uv” (ua ] 7Y, "

)("'\/‘/ Xty )(‘Iy‘-/
p(l/a'/} Val/j) - [);Z/3 > O

0
i, v :7 /{/II//]
§)<>/(Vd}vd})' lz% > O
A .
v % = U7 oy e

= - ]/d




8. (20 pts) Find dw if w(x,y)=x*y® ., x=t>, y=t® .(Youranswer must

be only in termsdotft )

Adw _ Jw. dx

Z(% T X 0(6 f
_ﬁ_u/f - Zx\/ 9\/ P xtyt
U()(, AV

A€~ A jf =26

= (2xy? ) (361)+ Oy (2€)
= LN E S By () (2e)
I A [qu

[2¢"

Answer :




9. Find the limit, if it exists. (Show all your reasoning.)

3_qy? 2_ .3
(a) lim X 3x +3xzr J (10 pts)
(x.y)=(1,1) y—2x

I‘f') a /anLl\d}’Ia/ IEMVlC{'I'U/’), d(nog >/—Z>(L¢d a
(i), 50 its  condinuows Thus, the limt i3

=381 o _
| -2 —

Answer : @

. tan(x’+y%)
b lim ——=—2L (15 pts
(o) (x,y)~(00) ’/x2+y2 (15 pts)

Conver + 4o //o/cm
i fanlrt) LU'Hos ) berl

r20

: v sect(vt)
=) |

20) (1Y) = O
=0 |

Answer : [O:]




