[_,l:u\ N

——

Tf Fx.y) — L,
oS (xey) (o b) qlorj PqMC'

and F(K\‘j) —2 L-'>_
RN C’)cgj) —) (e b) e\\o-«j Pq"l\ CZ)

wherte (L, + L,
H/\.e_/\ X L;/V\ P("C\ 3) AOQ.S Neo " Qx:&"j
(X)) = (2b) B
£X \ Ty
o Skow L/V‘)\ %____2
Loy
(v (we) TS
éo—-eg f\ét' »Q*:.&""
Sé\o\"\j:\

Lebs  Fust eperonch (0007
c)\\c,,\3 Hag R ~otrNs
& 2=°

~Then



LA K~

[
QC‘j);—? (0.0) Xz—r—tj

= LuA —v = )
L= 0
O\\Of\g

Nows Q.\D.?"UQQ\"\ Co\o)

Hre e ~a =8
KL, K=o

- lhes fuoo é‘gercq}‘

S\:\C € ": F "
\: M.\ \-—5 ck\o/\j MC) 2\ RfeN
l. S ) &
s Doy N



2

@f' F(x\j) = 2 - 3

2ty

Soes: L flacy) =ruat?

(x,y)->(0:0)
$°\\)\"\v>\
DR
A\m3 X~ RS fFley) — O

'P\'\""\j - a X3 P(X\j’) — O

Attaal e have sbtened
Ldeakie s\ WA LHS 0\[0«3 Yhe axes
Mol does _r\_c‘_i" show Hat e
Llaar s =72=5o,

L_,Q_\J-S NG S Cx?e(‘ocxtl/\ CQ‘ 0)
q\o/\3 a ne HFhec line : Scuj N 2X
q

T s X (%) 2K )
®Lo 2R <)
2+ e 2%t L

Q_;mc‘e LI Lhave db"c\‘\'\ eé

atgfefen‘k l“M\’\"S" m\ofj élﬁﬁ‘lﬁ?/\ "‘
M~

P HAS



Hre 9 WoA Lvmi R foas ash weist

7
£ TF Fley) = *3
><1+§j4
Seos Lo FHay) exut (4
(x9) 2 (5.9) .
Soloten
A.\o,\s \.j = MA
L8 L 7
2
f_:é _ KLU\X) p i KIV:‘X :'_MZ(-%(
)cl—\—j* ><'L+ A ) 7
bu\(— O{\Cbl\j
K= ‘jz
q
PP CY SR M W
Vsl eyt 3T 2y 2



Deﬁin{‘“\‘t\ﬂ:
el £ be o funcken G'F Fwo

\farxa—b\es
hese  Sdoamatin 1D t~cludes

SPOCAES o\(‘b\\\‘ro\r\'hj Clu;,Q {‘c (q\b)

1 hen wWhe_ Qckj H’\q\\ Hhe
Lt of FHxy)

’—dr//_-‘ .
asS C'Ic:)) O\‘QPFORQL\QS (a lb) L L
&.f\-é we U\JI‘\\R

I___,v\/\ P(‘K\ “3) = [ _
(’1(&3)—9 (a.b)



He ofqu
line  Hhreugh H\J
| €
ey oo

VL
BN f\d"\ Pre

D0 = N
\ \V »
- Wity aleng
The

w beo
L \ Forn oul

So

.\ x = oL

(&

be A Lo gusy.ee(' J
= . liu\" Joes @xustr on
He U
Mhat Cn e
S —ezu«
[t e 2o

le £Ad d720
ont

WR W

Sk £



A
o & \(7‘1“"*3’\ < 93

1
2X3 .| < e
— g
’W\a*‘ '\_S
o < Jxtrgr < g
Vly)
=) fgﬂ < €
< ™
/\)G"‘:C"Q
gty ws Wi
o\
Se _—— <\
)Cl‘\"dL ~

ond et o & Jxqgtl £ §



3><1\j
Fher x gt T SENPE
. . Kt
CC/\"\ﬁL/\ Y
g#(/\;l"\‘a-/\
A Fu/\c o c"?F Fusre Var wa-bleg
S Coxuea angc‘/\\.wu_g qf
Lo £leg) = Flab)
(1(| ‘3) - (q (b> o
\We  Say £ con binuast
on D 'lﬁ F s Con Auout

o\‘t —e\}&.nj ?c\‘f\E
— Hxy) = z* jz +~2x 4

\S A ?o\:jf\ut!\\\ox] I o '1\‘ ‘\5
conkinUouy  —R¥R N



A’\j fat Lo o) Forchien "\S

QenbiAvous oN ‘d—g aOMq'\/\
2o + )
3(“(\:&) = _ j ~
L 9

S conbnnuoss Y2 \RZ \%@. o)}

p(X\j) ot Bﬁz\j .
741_,_\3 L § ‘(‘ x U) #(aa 0)

o W Gay)= (o)

W< 'IN- VY Maa £ (. U)

s tenkbiaues  For (ki) (o0)

o bk s o farwaal func bon  Hwee
Asa Froan  the legF Wtk erowple

we Saw

(X
Lown X3

= O
(.U ~1(0.0) KZ?“:SQ




,
A_.S LV\A ’____,__.__?...2 —_ ﬁ(o\ 0)

(x.1) -5>(8.0) % 44
,Cb\‘ﬁ) s Co/\t‘:r\uou,s o (0\6)

&ﬂa So '\\‘ \S Con )!‘:_I\UOUS on ]E

?@( (“\9-\ D.R(‘ \\rq'}*\\r-eg

Ile F S a @.”\d\ \0.A of
Luse Valiableg
?Qfl'(‘q \ ‘A R (\Jya *\‘U-.QS are

+he
CNF  F
&I\C&\\\a’& 'F% '5_11) and F:S @j
3QFJ\eo\ loj :

£ (aerh, ) = Fly

Foleg) = L

éj (%9) = LA F(x q+h) — Fny)
o L\




£x  Tf ) = x3+,<"n-"’,_23;¢

—_—

‘F:A‘A 'ﬁx (2;‘) cano 'P: (2\\)
Sa\u\n;/\

F () = 3*1_“ ’ijg
() = <2 (2)" 4—1(1)C\)~ L&

FQ*Q‘S?— LK :3 “_ay
Fola )= 30 —al) = 3

BxX

=N Sin C—r—?_——i-)
ca\ cla e gj’i P ‘gg |
Tolshien
£, C&:’D'-‘-?—f = 1-:-3 Cos {—J)
£y ey =2 . N N

J ()"






;tf\é H’\Q 3-&(‘0AA f)u(‘ ,"\a\ \

De ¢ ~Ja wet of

3
F(e,q) = X VL tjg— 7_:;"
QLsloen
- 3
f Y = 2x 4+ 24
‘C:‘_\ (x.) = > L9 —ay
gx;« (v.y) = &X +'?.:33
(’,(3 (xy) = T

g8
'F:y& LX\‘:D = S Y

Fyq x9) = 'y — 4
C\q\(’o\v)‘\ié “Th-eorem

Soppesk £ s defined

on @ dise D

Hra b Contalins Hie Pc\\f\E (cubJ‘
Tf Haz Ainckien ‘P,(j

and\ 'Fuyn ore oo Ha contriuouy en )
e 0 ta) = £l law)




$U??O_SQ ’Hf\q *\ A 'LS Q

MNfFecant calole Fonc i en
0% N Vatialkales ’ZC|) 7(1-) L. 2

. J N
owd  eseln QCJ S a Funckion
of the ™M vo ¢ rables

€y bay 5 Ca,

FUI\Q"‘ \oN OF

24 K,
. - —
0« o,
=R
s=ie A (X)) = XY+ %,
Lslhaes, = S e_e 5 W= (‘Sze_—*



Q4 _ 2uox . 2423 24 97
N QK S <>J S Q%(DS
- ok

\al when P-:—Z} C = ond F=

-
—

Gro\ Jie /1'6 V-QQ\"jr

D‘eg\n’\\‘ o).
rual‘.e/st vecter of F(x‘q'

at a Po:’\é‘ a b(,, 3 )
WS Hae 'V‘.Qc_,\'*ﬁ!‘

> £ f A
L S
@ X Shs!
O‘.a tex :f\:aé b:S .-e\re\\uth:j %-Q

-2 po\rhq\ def\wakivey of F

The A

3



Tor  Flry,2) ab £ (X, 9,2)

ST AR L L
/))QQ'\Q\“"/\ )
“he Fangent plane &
(g =c  ab Polas,mas

0= (B) (x-xa)+ «C_u, @91, )+ &(P, 7(*'79

B

r—'/-

T uwd  the +‘=~r\3—e/\{‘ plare to
Hhe <uclace

e ) = RH+9r2-9
O&‘ e PO\\’\e Po (l"zt 47

S‘ok&\‘\af\
- A A
(S#), = (™ Lo,
o A A N
= 2 4 +-aj 1+ K



The tanqent plane s

2k =) + alx-2) + (2-4)=0

Chad  the  ploae  Feangent
le Hwe 2urface |
X

2= xCasH —~9-e L& (o 00)

T £iad 0\;\ qucJ"\\On for  fhe

=N gzv\csaﬂx SUMQLCQ

ab o ponb o (%, 9., =)
slhece = F(Xxj)}
we st observe thal  Hee
.QZUQ{T'( on = FRY)

S -ezuxuq\-er\f te Flxoy) —Z =0



The Sourfece 2 = £(x.y) |
S tHerefore Hhe Reco \eve]
2o bace of Hwe Funckion

=) &Q,,E] = @os'j _ ‘de?) _
AP NS Po p

9?-”) ) -
"D:j "‘ﬂg\qj_.e’ = —]

I

o]

©
Zh =

=) The Feangea® plane
\S Harce ForR |

(¢ —0) A (—)g~0) +(~(2-—0) =0
K—94—T =0



e ——

“The Drrecttons] DQ Cive hivel

EF ('(*L . ‘j) LS A’"‘FF-Q (en (“ Ly 5\ o~

A oN @pen Fas;o/)

Qanjc-o\;,\‘\tj o CXO, . )) H«.eq

(D,€), = (TF), - ¢

A
]

£x

F.\/\AA 'H’\-Q é-QC;Uo\E\‘U-Q OF
pu
flxs) = we + Cslxy)

at Hae Po\\f\f‘ C2.©)

- N
A Hae %\C.QQECG/) of \I:34-4;1
SaloHen
T A

A
J = %/\'*AA
N = JGrErea = Vsirle le o =

N 1 A 4
(o]
3

G’JP - Q@ — ‘.jg“”bij’)) = €.0°



P(‘O ?-Q C E\'.Qg of M\Q D\ r—e Q\\ \;/\4')

\  The Funackien ¢ el e

roc b (b\e \'é \J udhe

Cose - O

Mie chlen of 62 .
D'J?F = | F) ex(e) = Lv@’

:) S " H\R

L. ¢ declearel Mesht fqp\;ﬂ\j
" H’\%__..;é\rqc\\w/\ of
— X7 F



2, L

A’V\j a\f-ec\‘\\a/\ 1%\

c( H’\Oj Mﬁ'] o Q, a‘mrj\&n(‘
_>

-~

</f £ o
& O é\rkc*“\'on OF L=Je
C‘_\/\C\r\c‘\j.a (A '€ .

=X

SFTMA H~e 9\('-?Q"‘:°/\ A "\JL\‘(LJ

_orL g2

@) Thcteases most f‘*P"tﬂj af Hhe P"‘"‘F @
(b) Decranses  mosk fagidly ol e print (i
@) What ore the ifechreas of

L eco C\z\ou\j.g o (1))

< \uklen
o _ f A ?_f N
() 5?' = 54 : +23.343
= KN a4 +7 I
LQ&). . = 4|\ '1_‘_(\



Ne e? -C? b te g

e,
Soame ofeckion af @F)(n\)

s A
L.‘e. /A'\+A

\d\-’-‘- \r\’l.,.—“L’..____\FZ
A
So \//\t: 3'—-1('//1\-}—3)

L\") “The C\J/\c\‘\\a/\ A’ch.eq).q/)

IV\C’S&‘ FQPl-J(j \ —3
k¥a He ‘5"'-6':’{*\0/\ of -——VF o\(“(hl

WAyl s |
2243

) “Th-e Sireckuns of ®e®
cnange at (o))

(e Sb\%z ‘é\f—e C*“CO/\S 0("""030’\9')
o Z7F
I
M

p—
GE—

N

A 1
A A

A £ ~

\
Jo

L A
A
\



T Rerc s €

QF'~4d Hhe derivabive of

Flxg,2) = ><3—~><:31-—~%

o 2, (1, 1,0)

‘A Hae Direchkion of _\—l)z’zfl\-ﬁ\ﬂ
) Ta hat B lfechkions does

£ cdranqe maost Fq?wl\\j a\%POJ
Jha b are Me b of

ond
C,lf\oms-‘a \A Mege D10 ectenS
~Theofea .
_TF FCch) [necs a kocc\l MA-KANUVAN
ol A NS\ A UAA \falu-e

— 0\\" an Abe e PO“’\E L°L \tD)

e rs coMenn
—and W e Rest per&a)

éQT \\fO\'E\U-QS L« \S&‘ H"\{("Q)
N~
‘ 'EQLO&J:‘D =0 ond -FJLQJ?)"'O



-Q-Cl'f\ \)": o)
A

A~ intererl Pc&‘mé £ the
AJ/\Q\"{'O/) @(x\j)

DT MA N of o
._-—-UJ\/\-RF‘Q \.’_DOH\ -e( Qo 5 e Rafe
UJ‘A-QFQ ON ofC bd*’(o\ 0#

——-"“Or

(., ond £y do net exist

‘\S A Cf“&t(nf\ Pc*fm‘é

g—

'D—ep Y den

—

A o) “FF-QC-Q N \;\E:L‘E ﬁ‘-’/\C‘*.& o) 'H’QJ

l’\CLS a Sa dé IQ Fa \\r\ é
a\f‘ (>} C_r'l \‘(!’QA ’ POW\E (q(lo)

NS \n e Vel ap= N S ¢
CQA\‘FQA Nw (q&;)

—— thece ace O A A ?0'“"'(‘3
(X, ‘j) wihere ‘F(*\ Eﬁ) > —F(q \’0)

— C‘Ana @0,\_/\0\‘\/\ e 'n & (e \1>
whe@  £lxD) < fFlah)



/ﬂ\e_ Co r(‘eg?af\é‘v\j .Fd:q'& |
(a o, £la)) en T~ the  surface

%. - _G(*\ 3) S Qc\\\-e J CA

Sad Dle ?05«“:' °1C Hhe SUrQCP.

EA

___'-—-

?mb Hho cCibklen ) ?c\'nﬂlﬁ

of
p(fk:D = 7@1-1"32'- A ——-—6:] + 14

L lukon
o b
Q;( - 2 X — L
% = 24 4
LF &( -0 ”—“—) 2K —~9 =

% =2 =2 X=I|

29=6 =D I=S

C\Jﬁ) S tHhe Of\lj CHL\LQ’-PG"I','

-



Second DR Clva tive eyt
S o ppos= Hre S=cond pac e |

defrwabwes of £

o= ConbrAUous N o B\uC

HMA Cenbre (a, b))

Let "
D= } Foe Fes g ¢ gt

wiba o\ second defwahwves eunluabed ot (ad

@) ¥ D>o ond 1C Cou\a)vo
Hhen #(ada) S a lccof\ M Lt

g

()

i

b) TF Do ond fi @b <O
Hae Flab) W a local MO \muAf

() Tf D<o Hwa

F(O\\b) e nol o Lcr(a']
M EE\NWAUM o MANVAAUAY)

7k s o Saéé(e PC‘\;\E .



:F'_;:Q Mre \local  maximean

oA A AANAI M AN \I‘O\\\J-%L

c\rxé Sqéb\-e pe:\‘E:S G1C
4 4
Flx,8) = » + 3 — axygt]
3

L = AKX -4
< 3

p:s:A“:]—AK

-
_ L — & = O
=O 4"'> A D

‘. :
=) ,(3..\_-3 — = =) X =Y QA—-,

3
L:J - O <'::-> Ay — AAX =0
=) yo—x =6 =D ‘di‘&(@]

Solbshiobing (&) ko (®)

b(s)z_____ )
K —A =0

x&ﬁ?v-\) =0

% (£ =N+ =0

+< (<= OG- 1) =0



X (&= 1 t1) (KX OGS H) =

®
‘ﬁx,g = \2Z X ng = —4 {:17
5 2
D= (extXi23) — (%
- agq £ 1k
S (00) = — ’. Sado)!
O (o.0) (6 <K O© g?°°"£

DO] = 12820 £ =12 >0
. C\\\) 3 oA \oeal mINmus
D\, "\) —\2% >O) @N t—\r*\):\l 2C

\j

- Q—»\‘—-\) e o lecal Mmiwwmun



SeluvTHr 2;/:1
e J TR (+
2
: U (2D

(4 T 2y
( &—=—2Y)
€C‘&j7:é = Q<"'|> +—3
G)( -~ 2—\) At ’LLé"‘ﬂ'-Q:QC"'I‘) =0

> 2%x-L 7 X A =C
' AX+AY =4

Ca) + 26— % —-zj)L..L)

A X 410 = 24
2% 4SY =12 —&

N

&



CB],.LB.) —.:-'—> 33 -~ S
M = >~

(&) 2x + 2(Sls)="T

€X 4106 = 21
&4 =)
A ="/

2 = A—X—tH |
2= 4~ —2(%h)

X R J
2
D= (X —a" = 2a70]
‘F - 4 70 M\MlMVN
‘AR at
s 2
KUY,

/!




