
Part I i a false partialderivatives need to be
continuous for f to be
differentiablethis info is notgiven

b false f is meaningless for a function
ofseveral variables

c Tune as can be checked by
substituting

2 2 4 382 22 24 level surface for

f x y z 2x t3y z vector
perpendicularto this surface is

of Ux by 22 this is also

to the plane 8 123 42 8 if

Yx by 22 is 11 48 12,4 or

Yx by 22 C 48 12,4

for some c to be determined Then

Y 8C by 12C 22 4



2C y 2C 2 20

This point must be on the surface
2 4 38422 24 2 44s 2C 20 24

240 24 C 1 C 1

there are two points x y E 2 2,2 and

xg t 2 252

Eg of the tangent plane at 2 2,2

vector perpendicular to this plane is still
8 12,4 is 8 x 2 R yty 4 z 2 0

or 8 Ry 42 48

3 x g 8 L If Is
thesefunctions are
continuous near 4 2

f is differentiable
at Cu 4



twitter.EEI:i I
at Eyelx 4 2 cyte

f x fty 2 fxtytz
f 4.04 1.99 4.04 1.99 2 1.01 0,1 1.02

Part II

C Find Dif at P
a f x y xy P 1,31 ñ LEt Ej

It vectorV f x y i xy y

of 43 1 1.3
2
3 1 9,3

Daf 113 49,3 4
2

b f x y z In x4zy 3z P 1 2,4



I unit vector
check 151

f xy z xfy4sz 2x4y 627 fat Ya
of 1 2,4 1 8 484 2,8 24

L 1

Daf 1 44 4 1 it
6
321 31

of EYE Eye 181 6177
of 1,0 0 1 unitvector in the direction

of Q n

Dnf of 1,0 on o 1 te
3 Find the unit vector in the direction in
which f x g z decreases most

rapidly at P 5,36 and find the rateof



change of in this direction
The direction is opposite to that of
f 5,76

f x y z Eg ftp kEyt
L EE Ey

of 5 2,6 1 11 127

The direction of max decrease is

of 5,2 6 1 11 12

max rate of decrease

of 517,611 14114 122 V66

T x4y4 Pt x4g Ex exigyEy

EFFE



1 41 y 4 Ftg Get I

xctl g t is the level curve for 0 1

TECH YES YIE.tt costssinty

Directionof the wave F t is givenby its tangent

F'Ctl x'ctl y'Cts sint cost

Vt Ctl y t F t cost e sint sintcost 0

5 Find all relativeextremaand saddlepoints

a f x g xy x y

of y 3
2
x 3y 40,07

y 3
2
0 y 3 2

382 0 1313 420
27 0

1 27
3

0

x fg s

2107
3
2

by 3
2

7 3



Therefore the critical points are

0,0 and 515

classification Fxx 6 5 try 1 fyy Gy
D x g fxxfxy fxg 36xy 1

At 10,0 D 0,01 1 saddle point

At 515 fxx 6 2 0

5,51 36 1 370

this is a maximum

b
g x z tsix

g
x z Gtcosx sinx 0,0

ZCOX 0 2 0 or a 0

sinx o tax this cannot
be combined with

Eth sinx 0

the criticalpoints are Th 0

classification fxx Zsinx fxz cost fzz 0



D x
y fxxfzz fiz cost

D In 0 cos Tn 1 saddlepoints

6 Find the absoluteextrema of

flx.gl x4zy x on the triangular region
with 10,01 1301 2,2

ad
y x of 2 1 Yy 40,0

5150 10 is
en 2

the critical
y point
9 0 f E0T

y o o x 2 flx of x ̅
find extremaof
this function on 0,2

f x 0 2x 1 0 need to test

face tho Hot
already
computed



2 0
y z f z y 2 222

find extremaof
this function on 0,2

1g fly 4g 0 y 0

need to test
f 2,0 FLAILalready
computed

y x o x 2 f x x 3
2
x

find extremaof
this function on 0,2

Already tested the endpoints only need to
find the critical point

3 2 1 6 1 0 x f

f 3tkl
Hence f 10 is the absoluteminimum



and f 2,2 10 is the absolute maximum

7 Find the dimensions of the rectangular
box of max volume that can beinscribedin a sphere of radices a

At

A
y

Dimensions of the box 2x 2y 22
Volume of the box V x y z 8xyZ
Vertex A with coordinates x y z lies on
the sphere of radius a g x y z xHy z at

V 8yz 8 2 8xy g 2x 2y 22

T V Xg 8yz 2X 8xyz 21 2

8 2 24 8 xyz 2xy
8xy 212 8Xyz 2122

4y 21 92
I



as x y Z d 0 because otherwise V 0

24
2
2
8

2 22 x y
z

y 2 because 0 y
0 0

4842 4 4 2 a 1g
x y 2 It and the maximum

volume is Vmax E


