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said Tige, 1)=li
=*=y, = - 1.
So [Ig(E, 1) = (E , -1)
g((,)= = -=

.

So level curve givenby



7i
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Seni 2100, = Ex(e*+Ycsz + (y+) arcsix) /10, 0,)
= fex+y psz+/10

,
0,)

=ets()+
= +

(0,)=(extycz + (y+) arcsix) (10
,
0,)

= (ex+Ycsz + arcsinx)(0
,
0,)

=e +o us) + arcsin()



=

)=e**Yusz +(y +1 arcsinx)((0
, 0,)

=Fextysinz) /
(0, 0, )

= -+Osin)
=-E

.

so [If(0,0,) =(+ 1,i)
/



↳

3.

soni n .
I = 55 74 = 5

.

Son= &(3 , -4)-
We'll use Dnf(P)=f(P.) · i

(1) = 4x
, 1)
= 4

· Eyyy = 2y/y, y = 2 .

So TIf(Ps) = (-4
, 2) and

Duf(P) = *f(P) -v = (-4
,2) 5 (3 ,-4)=
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: +=F = 5 =3
. Son= (1 ,2,2)

Duh(Po) = Th(P) ·i

(02) = ( -ysm(xy)+ *)(y
,
0
,z)

= 1

(0 ,2)
= (xsi(y) + ze1)(0

,2)
= I

(02) = (yesz + =)(y0z) = 2
So Dih(Ps) = (1 , 2,2) ·5 (1 , 2, 2)= 15+ 15 + 25 =2)



#.5

Sin : Wehave - UTTf(PO)11Dif() < /I*f(Pol
with equality when i =II
So we compute EF(PO) :

/(0= (2xy + yexysmy)(x
,0)

= 0.

fly = (+ xexysmy re*Y cosy) /x
,0)
= 1 + = 2

Sof(p) = 10 ,2)
.
IfPoll= = 2 .



So Drf(Po) is largest when == (0 ,2) = (0 , 1)-

with value Drf(PO) =Tf(P) - v = 10 ,2) · (0 , 1) = 2.

an Drf(Po) is smallest when i= &(0
,-2) = (0, - 1)

with value Drf(Ps) =Ef(P) -+ = 10, 2) · (0 . -1) = -2/1
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Sin: Duf(I,2) =Eif( ,2) i

*Y
)=*)
soft) = (3 ,1)and If(15R = No



a) So Dif(,) is largest when in=o ,
1).

b)Duf(I,3) is smallest when in =o (3 1 1).
2) Take i = (U,2). Then

Duf(,) =f,) i = (3 , 1) · (4 , 42) = 301 + 42 ·

Have 8=3u
,the . = U2= - 34,3F = = Fni+ 9uE = DUR. UP = to

=> uz ==
=1

==.
No

.

So i =(o) en = Fro
./

d) Have-2 = 3u,+U2 => Uz= -2
-

3)S Itu



So Fun + (2-Ju)
-
= ui +4 +12u+qui

=> DuP +Rut]=0. n=
when

u
=E ,

un=2-3)=
41=

,

42 = -2-3()=18
So,) or

e) 1=Buith => U= 1-3h ,& I th So l= ui +(1ju = ni + -Guit que
=> Dui-6m = 0 . = M (10m -6) =0 .

Soul = 0 or 3



When U.= 0 , U2= 1 .
When = 5

,

4= 1- 3(5)=
Son= (0 , 1) or= (5 ;*).

Jo



1.6

Sni

By textbook , df = (Tfpi) ds. So52)= (1,0 ,%)
=2 me(0)

=.
= (exyz)(0

.
00 eU00

= 1
.

So df = Efads

T
= 0.f
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Sin :
Bytextbook d = (Th/pi) as

=P =(

= Erysilaxy) +z)(y
,-y-1)

= asiu +(1= 1

y (+, -
= (axsixy))(-y -1

= -Asia = 0 .

=***- = 2

so ch= (Th · (5) · 0
. 1 = (+) 0 . 1 =Fort.
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n: L(x,y) = f(Po) +Ef(Po) · ((x ,y) - Po)
a Po = (0,0) . f(0 ,0) = 20-0 = 1 .

* 100=(2541600)= -1. E%

= (e
*

-Y 100= 2 .

So((xy) = 1+ ( y,2) · (x , y) = 1 - x+2y/,6) Po= (1,2)· f(1,2)= e2(4-1 = es

,2) =(e) kn= -esf= Rezy-4)/
,2

= 2es



So ((x , y) = e + (e3 , ze) - (x- 1 , y-z)
= e3 -e(x- 1) + 2e(y-2)
=e3() - x+ 1 + 2y

-4)
=e3 (x+2y =2)y



&.6

Eli: L(x ,yiz) = f(Ps) + YTf(Po) · ((x ,y ,z)
- Po).

af Po= (, 1, 1) . f(E , (1) =m = 1 .

=(g)p = 0.
I

= (*)

=
= 0.

I

1) =(ii) s



So ((xgiz) = 1+ (0 ,0,1) · (X- E
, y
- 1
,
z- 1) = 1- (z-)= 2-z

b) Po= (2,0,1) f(2 ,0,1) = Suyo) = 0.

= (y)=%-

(2 ,
0
,1)
= (ey(/p0

,1

=22.0)
= 2

.

I

(20
,1)
= (i)(20

,

=

=

2) = 0 .
so ((x , y ,z)

= 0+ 10 ,2,0) · (x-E
, y ,z

- 1) = 2y/


