
I a) .

i

f- (0 , 2) = ⇒ = 0

Thus
,
level curve is 0 = ¥ ⇒ rx=O ⇒ ✗= 0

y

×

Domain of flxiy = ¥ is y -1-0,
×≥ 0

so not definedat origin
.

or along entire x-axis

b)
.
1- = ¥ ⇒ y=rx

c)
.
- 1- = Iyx → y=

-Tx

d) .

-THAD will point in direction
of greatest decreases

If = <¥y , ¥2 >
⇒ THAD = 4¥ - I >

=tµf(yD=t¥
e)

.

saskekhabwe-



f)
.

Qlx ,g)= f- 4,1)+f×HNx-Dtfy (4)ly - 1) ta-fxxd.DK/-D2+fxy4.Dlx-Dly-D+1zfyyd,DCy-D2
f-4,11=1

¥, ¥ } from part
d

fxx = -HEY ⇒ f-* d.D=
-¥

fxy = -¥ya
⇒ fxy d.D=

-£

fyy = 2¥ =D fyy 4.D= 2

⇒Qlxiy = 1+21×-17 -1kg - 1) -1-81×-172-24- My- 1) +11g
-D2

f- ( 1.8,1 .
5) ʰQ( 1.8,1 . 5)

= 1+1-2 (0.87-110.5) -1-810.872-1-2 (0.87/0.5)+10.532

f-0.FI



a)
.
Want ¥t Where Thy ,z)= -21×2+-12xyt

and ✗ It)=2cos(ñt)

ylt= e9-t2

IN 2-A) =
.

-2T

✗ y z
when t.by ,

2-3=(-2,4-6) ⇒ -2=2054171
1-- e

9-+2 } ⇒ t=3ttt

¥=É¥+¥¥+¥d¥
- • =

-at

⇒ dt-dt-lxttayztau-s.in/iTtDtfaxz-)t2te9-tJ+faxy)(-2)

⇒ It / = (-5×0)+(6×-6) + (-171-2)=1-34%1
f- 3

(xiy ,# (-2%-6)

b)
. Want Diet indirection particle

is moving
Particle is moving in direction

F' (f) = {-21T sinlitt, -2*9%-2>

Kitt -1-2,1 ,- 6) =D t=3
"

thus. * ñ=,¥:_=<%¥?⇔=
Dietl-2,1563=171-(-2,4-6) • ñ = 4-5,6,-1>

•

= -2¥ = -1¥ = -1,7¥ En



17g __ 14×3-49 , 493-4×7 cntcalpts
179=8 ⇒ 14×3-49=0-1-→y=x3493-4*0

clsubshtht since y=x3

-
→ 4443-4×-0 x=O⇒y=0 ⇒ (0/0)

⇒ 4×(17-1)=0 ✗=1⇒y=1→ (1,1)

✗ = - 1- ⇒ y= -1*(-4-1)⇒ x=Oorx%1
. ndtbt)

⇒* 1--1

Classify :

9×5-12×2 D=g④gyy)t9xÑ

9yy=|2y2
D=(12×41299-1-459×5--4
= 144×292-16

(xiy= 140) (x ,y)=4i) (x,y)= (-4-1)

→D= -16<0
.

D= 144-1670 D= 144-1670

andgxx.CI/D=l27Oandgxxl-b-D--l270=tikip=lQ0)isafaGll#⇒ µ,y)=(Nisa =D Hip-1-1 ,-1) is a
local min local min



3b) . rlt) = 14T
,
t
,
ta > ⇒ ✗ It)=4t, y A)

=t
,
2-(E)=-12

2- = 2×+2y
-

y 2-8

Intersection occurs when

't? 2141-3+2 t - E-8
⇒ 21-2-101-+8=0
→ 242-5-1+47=0
→ 2 It -4kt

-D= 0 ⇒ f-1- or f- 4

2nd intersection occurs at 1--4

To find tangent plane, need point
on planet

normal vector

point on plane : F' (4) = < 16,4167
⇒ lxiyiz = (16,4/16) is a. point

on the plane

normal vector :

E- 2×+29-92-8 → 2×+29-928-2=0
THE

thus the given surface is one

level surface of glxryiz) .

Tig is normal
to the level surfaces ofg

g= (2) 2-24-17
→ Tighe,4,163=12,-6, -1) Fondlevel

thus tangent plane is surface
g-
-0

21×-16) -6 / y
- 4) -1-(2--16)=0

→ 2x-6y8✓



d)
. ✗2-2x=4y-y2 ⇒ ¥¥¥H⇒
Want to optimize dlx,y)=fEÉyÉ subject to constant gkry)=0

distance to origin

Easier to optimize [dlx,y)]2(+ will result insamekay) locations
for

Maximin)

let fkig-f.dk/iyD2--x2ty2
solve

Yf=h7g =/ 2*-1112×-2
) ⇒ t=z¥=¥s×≠1

9=0 2y=N2y - 4) ⇒ f- ¥ , y≠2
XHy2 -2×-49=0 notice F- 1- isnotasolinofthefrstlqn

and y=2
" " second eqb

thus we know x≠1,y≠2

t=¥=¥a
→ *y-2x=xy-y 1 kid D= ¥2
→ ly=aI

substitute intconstaint :É
112+92-2×-49=0

→ ✗2+12×7-2×-412×7=0 a) . Min distance is 0
→ 5×2-10×-0 Max distance is 255
→ 5×1×-21=0
⇒ 11=0 or ✗=L

*◦ * y=o→Kxiy=t→- (× ,y)=(2.4) at Max
F- 2 ⇒ y=4 ⇒µ

b) _ (49%10,0) at men


