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REVIEW

Fum; 1[;014 0; /wo ./ar;aé/es:

¥ (X.(f) — -F(X,OY)

Aa. n Z)e-/Rz % //Q
y}_/i Z dowain
:D ] \>'¥(X.5()
( (x»ﬂr range: se'?L 05 a// Va/ue_s a; F(X,a’) c ’R
X
— Jamq;w;a// (X'(y) s.‘)l. ;[)(,(y) 'S WC//-Je;iweJ.

G_r‘a/o_k; Set  o¥ /Doiw?[s (X,J, 2) in /Rg
with (xy) € D, &=%(xY)
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’t raph (surtace)
/@Mﬁ sﬁ#mﬂq above D
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(%, Y, o)

Fuwu[ions o; 3 variables:

l F(X, 4 2)

Zevc/ Curves: curves w;'tlé ej.

2 ¥(x,y)=é, i e.
= { a// Pa,’n 7l.S ()('(}/)
5.7 ?(x.(y) = k}

tou /A»’s cuvve ;(x,:/)zmo



Proklems

@Fincl awcl S)(e‘!cl) /4{ c/amq;n

oF Zhe Funmetion mby)%mxy)

@Séelcl) Lhe /r‘a/oL oF e Function HXV"): 4_/2

@Lvaluate Hhe lmit or show
74»47[ /L/ 0/06510'7[ ex;s-/—:

0)) ZI'M 2 x4
() >(g0) X p°

b) Vo 2 XY+ /
(Xs‘f)_>/ﬂ/ﬂ) 2Xl40>,2-l-3
C) Zim 2 x4

xp=>(g1) XS

@Es'—z:mm.[e 1./46 va/ue

F(3,2)
#’\/_\rgo
=
\\/ X






@Fincj awo’ sLe‘L/cZ) ‘L/[e c/amm'n

oY /Ae ;unc?—ZFOV) ;(X.oy)f/ﬁ/’/*xy)

Sol: D={(xy) y>-1-X%
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@SL@‘A;L £he fra/ol) oF
Lhe ;»«V/uz;aw f(xyv): //-/2
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@Lvaluate e Lwid or show
7447[ /L/ a/aesln'rZ ex;s-/—: N

a) .., 2 x4 7 N
(x)=>(q00 22 F éf;

b) i 2 XY+ /[ o
(Xa‘f)_>/ﬂ/ﬂ) 2Xl-l-oyz—|-3 2

C) Zim ZXl‘f

W]N
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) =(41) X7

@Es'—z:mm.[e L/Ze va/ue
r (3 2)
b
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Sol: ¥ (32)x 3%
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Par 1/1'67/ C/el/'/'\/ﬂt/il/eé 'Q -I\/I'E\V‘V
¥(X(7) /oar/;a/ o/er;va/;vc w.r.L[. X az/ /ﬂ,é)-’ /comsvlam-/
sef g(0=3(X, b)
Z;unc tiow oepble 'Fx /ﬂ, A) =f/{ﬂ)

or s;(;«y/e variab le

T e 1_[0 ;:in/ ?X /X,J)) view J as a C.an.s‘?[an7é c/;;;erew?/;a/e w,r:llX
ﬂ/az[a/;aw-‘ ?,z-‘i(x,dﬁ

Im#er/ore I/at/;ans i; />67/z/;a/ c/er;vﬂZive_C .

ZA : 3
pla.b, Fra ) C,: ira/oly oF (7(”_ ¥(x b)

% = n 7[€"Se’c /-'mo oF _f w 7[4 /O/ane o‘/:b
/— | ‘71- : ra A L - a
S . :T’ graf)aLF y(x'(),) Cq_ y /011 ; 9’) Y ( ,5/)

TN

-‘im?{"‘Sec/;am a;‘ S w.‘!L /o/aue X:&]

X : (a.u,b,o)
¥X/ﬂ,b)=s/o/oe o} [auyenl/ /me 7, Zo C, ot /O/a,é,)?/a,é))

Fg(a)l—,)z 5/9/)( a; z/ﬂw C»L/ ZH? 7; [ﬁ [2 aL/ /D/ﬂ)é};:/ﬁ}é))




Proklems

D u=xs+yz X={)‘7:£o£} 2=sint . Find

@ 2= 2[)(,3’) J?S:iweC/ Af Xz4(75-+£2=0 (%) ]

du
d£
Fwd’ %%)z'—;?'







@ U=X+lz2 X={,‘7=£q£/ Z-=S,'Vl7-[. Fimc/ 'Z{,_‘{'

Sol:  du _2u dx . 2y d¢ L Du da
dt @Xx d+t ’ag d+ 2

@ 2=2/)(,Jl) cle;:wec/ Af Xz4(75-+£2=0 o) F:ma’ 22 2¢

2x 0«(
Sol:
2 : 22 _ 2 2X
" 14
2—(*) 0"‘5_07 +32'298 O =D ﬁ:—i
i & 4 3 21
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F(x.~ha, MM—HX,,J,)
L F(x -<ab> :Z>—>¥ - 2
> (XJ) Z(':n 4 Vic for (X J i /—>0
7}:“7 Z’c/rec"‘m’la/ derivative oF F af /X. ‘y,)
:; 2;\ m /Ae c/rec?lol/l 0? l:?
L - (X0, 40,3 (%0, ¥o))
| ek (] 1 |
%;;/7(\ ﬁb D ¥(X.J)-¥X(X.(7)é +¥o., (X.VV)H
<> ¢
x/ (x,,J;\;) Rmk: = <1,0> = 2),7; ':;x ) U= 01> => DaT = ;/
-
Gradient: V¥(X'(7):.<¥x(x'(‘f),£7(x.(y)> D ¥ (xf)= V- u
a F(x,‘y, 2o }( E The gPﬂJ,‘emé VF(Xa,y,IZ,,) ' S 01’"”'701467/ Lo Fhe level surboce S
{he '/awdaew*/'/b/aue lo level surFace F(x./,£)=£ at Plx., v, 282)]

- !eve/ [ urIﬂce

Fe(Xe, Yo, Zo) (X=X ) + F (X, ¥, Z,)/J—J,)—fl-; (x,,U'/.,, 2, )(2-2.) = O

P(Xo,(y,, 20) /Dﬂm'l' on Si
normal lie 4o § al P:

P'c"e . /ime '!Lrabyl\ P awc/ ar'!l\a”?w«rﬂ/ Za t/anp?em71 /D/Gh(
nor‘ma/ : (f.e. i'll.S c/:v'ec-»l'.ow VZC'&lﬂV' 1 S VF(Xa,‘yo) Zo) )

f Z’;Iﬂe E
3 X- Xo ~_ Y- Y - 2- 2
R (Xe, 1y 20 )

L = ROy, 2 Rixy, 2]

VF(X,,V,,Z,)—J:wecé.vw oY maximal imcrease o+ F



True 0¥ False?
T he frac/;ewl Vecv[ar ¥ (x,,vl/,,) i S /Der/oem/;cu/ar l& -/Ae
[eve/ curvé F(X.J)=¥/Xo,ya) 07/ '/Le/DOiW"Z /Xa,oyo)-

Qi /n WA,‘CA c/;rCC'/,'a/o c/aes ;(X.J) (a)" ;(X,JIZ)) cln:mﬂye “;QS-/eS'/?

—
=

Wl-cnl IS waXi pruiry yﬂ?le 05: c,[»aw/e.?

Proklems

civative
@Em/ egs. oF the tau eu//;o/o”e awd @F;na/ the c/;r-ec"«[ioma/ de  Hon
narma/ live Llo #»e suvyace Z= excasf oY ;(X,y)': Xze—,;f 0z éée c/.'rec

o the /oo,'/»nl /0/0/4) £2,-32 at the /90/'/”7[ (-2,0)

lg.12)

@F{ml -/Ae c{irec‘lls'mq i wAicL) ;(X,(Y,Z-):ZCX‘V ncreaqses mgS?Z V'a/o,‘Jél a?z /O7l
\A/La'}' is -Une waxX ra-:le 07t ,‘wcrease?






True oY Fa?se?

T he fraa/feml \/eclar V¥ /x,,vyo) S /Der/oenc/;cu/ar 710 JAe
Zevef CUrveé F(X.J)=‘F/Xo,ya) 07/ #»eff?i‘ﬂ# /Xa,vyo)-

TR“E: WL'G‘} 1 S a /eve/ cum/e?
A zeVe/ cuvrve ‘F/X,J):a 'S lAe cevl a‘y

all /oa;ynls (XJ) w here ¥/X.07)=Q.

A /ayem[ vector to the loel curve:
[ef ;)/7[)=(X/71),J/1/)> be a/aarame/m'?.
oF tlhe lecel curve 5:/)(,‘/0):0.
Thew  Fixih,yih))=a aud

d .d =
Z’_FF(X/H,J’/-H)—?T&? = O

_ 3% )+ 25 ) ),y
_d%_s;fxm,gm) =22 x'(4) + %;é{/!) = V¥ixy) 'w

/ ! I
—._—.> V‘j:‘ _V?/'tl): o => 77\-: _J_ 7‘>/¢).Reca// #Aﬂ)z 7‘3//'/)},; ;)7/‘7”;?6"7[

vector



Q_: /n WLIICA c/irer/.’an c/aes ¥[X.(7) (a)" ;(X,(Y,Z)) cLawﬂye -;as-/e.c-/?

WLa'/ 1S w AXi pruimy rﬂ?lc a§: c_Lawfe.

?

é MaX;mum Vﬁlwe o; ali'rec")lfowq/ c/er,',/a[;,,e ;S ’7;/1
izZ occurs whew u has same Jirec‘pz:olo as V;(xdv]

(DFnd eps. o the tupeut plone and
norma/ /;we 1[0 #re sw-;ace Z= excan
o the /oo,'rﬂl /0,0/4)

Sol* Fixy 2)= excasay—z =0

VE =<excosal/} -—exs;m(f) -1>
VF(g04)=<1,0,-1>

%alyew#/b/ahei X —(Z-f)=0

X =

.
morma/ /.‘me_- < g_T/ J:O'

@ F.'nc/ ‘Me c/;r-ec ‘Zi ona / c/er';'l/ﬂ'l[fl/e
0; ;(X,éf)"—‘ Xze_‘;{ Y ZAC c/.'rec')lit?n
<2,—3> 577Z 7142 /Da/'/z/?l /—2/0)

<, —3>
Je+3

2
Sel: us= = s Tw>

V=< zxe"{ - Xze—°({>
vr(-2,0)= =4 —-4>
Dot = V§:'£{—>=

! U
g2 U3

@FMJ He c{irec‘ll;'mq i wA;cL) ;(X,(y,Z):Zex‘l’{ ncreqses mm?Z Va/o,‘a/éa mz /o7l /0/ /,2)
\A/La'}' iS -Une wmax ra-:lf 07t ,‘wcrease?

Sol: VF(g4,2)=<yee¥ xae?, > = <2, 045 [pFk Fragia® = 55




U= X + I/ 2 Fiync/ ':{7% ’wLere X(-HGL{ /awc/ 2/1[ az/eg iveu laqlf

1) x=t, Jze*, 2= sin?
) x=1t y=bt, Iy
3) x=€ (7,:&{ 2= st
4 x= ¢ ql{_z-»[ 2.4
5) xlut, y=ah 2t

6) x=+4+4?, vy_-f’l, 2:l0t



N _~ du d x d v d r ! l
U= X +1f2 >” ~2)‘: d++®;gé— = 42 (4)x/¥)+(2)y/¥)+[é/)z/¥)

1) x= z,[ ‘7_ | es st x'()=1 Cy’//)ze’t 2,/7[}=c(7g7[

-:,L;-~ 4 + s;m[- e++ e+.c037[
) et gtk el a0, B €
L

=gy s ld e
i 4 / )
3) X= ¢ e /nz{ 2= sint x'(t)=¢ , 07'//)=',2‘) Z/—//:C'OSYZ

3/3’_ = QTL—I- :‘/ + [m-ﬁ-cas-ﬁ

U) xedt, g mad aed’ ¥'h)=eh gz, ZH)=34°

d
d

N

= et 4 2ddh 24) 341

-k AH)=F, g )=at, 2= o
= —-+ ity 247
6) X=1[+7-/Z =, 2:lut  KE)=1+21 av'///ze’L, 2'1) = I

}
:{4+2-;l) 4 lud.e’ ._f:_

l

+

5) x=dnt
z’/

O..D\~.
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