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2.2 Limits and Continuity
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2.4 Introduction to Paths and Curves

S
M;‘W (0?‘% -'»F//sc “'
(/0 > X
T2 [0“,"‘/) (y> gl '\J
f'--'S/r/z_i (—/10)
-f
/
Y
[0 4/) ﬁ/// St ﬁ\
f; f7]£ (4, 0) 2 = x
re (0-¢) ( *@; - :
t= 2, (’20 2

L
7:=0 - (/ Z 0) (./,Z,o) f;f(z, (,/) %
7= < ((,3 ) a« ling A

L NS
f=2 (34L> \/

F=f: (-1,2,1) (=2:(-24,41) 4-3. (—3,(, :)



/

//YL 7( )c Cerde
Viaf z:‘c ¢ losey Y6

Xt aﬂz a '(cyl/0“7
Oﬂ//)(/ /w,z fd(‘{s aqf'
foca cd (‘N o)

T0) = 2 (~~, %) here o~ Is spme

jfumcylfo’v) d’: ('OSj ov §/ﬁj
Vl /’:0 (z 0)) $6 Z_(/OS"‘"’) §/n~w~)

) =2 (cost s/;,7{L>

——

@) % §/[/YL ﬁquw/mi /of'/zv[ Z{Va 1Gus 7{/’0\44 (4))
tes< 2(cos(Z+4), sin(Ert))

7; ma%&’ {% 5/oo;éw/{f7 USyr <« [’Z;/{CV{/J}/‘ /u/ﬁ
?’75/{6‘% fo 7'\4705: (X,}r)*(-ﬁ,/).

2 [-cos (Eer), sin( L en)S



\ . . - ')f
YO SN’VI/O/éfy ‘ /05(;-;( X)= (0S5 COSK - ST s x
= ~slAar
Sen (L +5) = SInEcosx ¢ o5 Zsinx
= (osSK

: ?7(/71’;2 (5ff)/f)f05/f>
() Frowm (4) , Gct)= 2 (cost, sind) * (47)
= (47 2co54, 74 25int)

———

(4Y (7,2,3)-(-2,07) = (3,2 -4)
cA)=(1,2,3) + #(3,2 -4)
(4) () = (#, 47

“ (2,0) to (0,0). (0,()-(0,0): @, 0
.1(6,034“ S(o,l) = (g,¢) , nes<l

(0,/) bo (11): (1.0)-(0,0)=(1,0)
.- (01/) £ 5(/l0> - (5//>)0.5Sf/
ov (/1) , [£522




(1,1) 4o (1.0) : (fo> Cr1) * (6,-1)
(/1)+5‘(0 ~/) ( {~5>) Y
S GAVE (5-2)) - (1, 3~s>,24553

((,0) to (0,0): (aa) (1,0) = (-1 0)
(/o)+s(/o) (/- 807 </
o ((-(5-5),0)= (4s5,0) <Y

~ (¢,5) |
C ()= (sm) |
(/33),
(4-5,0) |

/4) f}i X = 3%56“ Y= S—sr‘ne 026227, ﬂw,
<§> (Y)_ ?/‘054 2 25"5,,75~/

25
(—9(6"): (ZFOSGI 55;‘/76) | 6§26 227

B

ww N~ o
A n IN A
UV v N W
IN IN AN
« N

)= Cr e lt] e 3HR

Et) = Beost)T - (3sinf) [+ 345 F



/0

/.

/2.

=(-5in24, 3-3471)
. A?f&mz y[/\/o) &V\D/ {,m'mns 4
r'(e) (4", 241, -sint)
CUt) = (e#,-SM%)
)= ({4317

Z‘”{]L)= (ﬁin/{‘ t /fmS/, 9‘>

)= (21, 0)

5S¢

7L



/5.

/[fm/l/z /,-Cfa /( 4’ . //7‘ c(f) = vt—rsin%,ﬁ’—rcosg .
AR '

(¢) /:m/ 2 //)o['nf M & m/4<r/ r=/

.. C (f) (l//{ ﬂS/'th /? /KUS
[A’(f) ’I(V“ U(OS%7 V/{l—S‘/'n—‘l/éf)
= 1/(/-— (oS %f, sh %1*)

) Ps hoyizon b/ Mm Asintf =0

/\/fjﬁcV[‘Mj (A 6 5 Q =0 wAm

VX _ nir, n=0,1,1,5, ...
4
A= akr ., n=0,425,.. .
4

/é} Vc/oa;/7 ot Vhesc /oa‘/‘m/s (s

c '(1)= (/(/~/0$ m77’0>
=0, for n=02,%. (even)

2!/) ]fw M=I,3/S’l... (a//)

By 5/1{(/-‘ 0, (/\/A(h I cmv/acv/? rma/
Zl/ W/\Zlq /Jrn/ 15 tm ad ?[a/




/C.

/5

Crt)= (e, 34%). - Z'(o) = (£,0,0

Clt)= (3cosst, 3sim3t, SA )

) s (30> 3, f§§1'h5,§>

C (/> - (S/};g,/03322>
. Vzﬁmsznyl ///M ﬁV[ f=/:
F(ﬁ) - [g/;,§7 oS 572.) 4 (5—/)(3(‘05§/~§g,;,§}§>

(o) = (t,0,0)

CE) = (Zeasd 5in), 3325 1)

A O ENCEN)

- Fengent finc of pont =0
7(5) = (1,00) 1 5(0)5,/> = (t,55 s)




/7

201

C ()= (t06) C(2)=(2z 374, 0

.C (fo) (CI[ 87 0)
7[0"‘436’/1]( ///?r &f ‘/‘ =z

L(s) = (466)+ (s-2)(4,50)
T(3) = (400 t(5-2)(4,69) = (53 0)
ot (280

7(7{0:((7@“{)(050 Ew(f)’/ 'éz,*S/'nj)

ACHENECS *grpsf';?/)
Y—Mi(ﬁf /:’Vl'( af f = /[

7= (¢, 2 cos0) t G5-Ne, 2, s5in 1)
1(2)- (z,e,/as/)F(Z/[e, el_g,‘,,ﬂ
- (Ze,Olms/—g,),O




22

2.

0ty (4,0,1) TE)=(97, 292 -sin )
(4> (4, 6,0)

Tacﬂgfhf /rnr of =0 -
T()=(401) + (5-0(4,90)
S 70 (4004 (400 = (§,0,1)

C(4)= (siney1,3) Clt)= (deosd, 1, 1)
FCH) = (emse, 1, -3¢)

» V;/mjznf //lz &‘7[ Y, :/ .
;ﬁ(@t (ﬁ)qe ) /)f> + (S—/> (éfosf, (] ~3zz>
(2 = Gine 13) £ (caoce, 1, -3

- (sf‘ne + &cos e, Z, Z—?€Z>

L

@ )= Csint ocost o) . Clam)= (0,1 ¢



e = M Tl Vo e Y eerr
©) ) - T ()= [-rostsint sint st 247 ]
77°70 mﬁ e 120 .
L L) af ¢=0

@ T(d) = ([, 0, /67 From@) E)=(0,1,97)
ST (Lo 7 )+ (r-t) (0,0, % 7)

é/) 4/4{4 }"(W/szﬂl /'S O/j[j) w f{rsu??
Xy - /ar\(-
e
Tt (#-47) §7 = O

- 67" = A-dm, A= 2w tir= 27
&1

T CGa) (o, /A ¢ (i) (0,15 7)
= (10,0 7) + (&,~277)—/5/7*L)

- _(/, “2/7) 0>

e —————



25.

C (,7‘ (C 105 (1) - CfS/n(/f) ¢ 5m(4‘) f e (as(/f))
- ff(fdsx?'— sind, smd 4 cos )
c'ot) = & (cost, sni)
TG = €8 [os's <sinteosdt s5it 1 sint st
- 2t

(C (,ﬂ( /y,f’f(fosf tsin A ) :wfjf

//Cl(/> / =e cost-2coshsind tsintt - S g + 28 frosf + cosi At

-t
2t

s = OO-C ) <€ =
Nz ()R~ 2

N é': h— /’60/(011«;‘

. For c;//f, g:%’, = Mj[ Z‘V/W“f t) oo
Z'[j) s coms fanf

@) (5:2) (1) = §(+7 ¢ 24)



= [()- (/‘)z, 2(7P)(r), (zz)zj
= (A%47 247, 427)

(3) (5.0 D= (4744, 104" §1)
(FeZ)(0)= (0,2,4)
(Fo&) (1) = (2,10, %)

" Vengenf Iri ot F0& of X3

J(7 (2 2,49+ (s-1)(2,00 %)




2.5 Properties of the Derivative

1

A = [DFEYER) + £R) NE(R)
Where NFGE) 1's a [xn matrix | $(K)e

g/ ﬂ(d}’zm /0 o? ﬂ( T/ZXS’[ ug/‘nj ﬂe /arw/uc/' /a/e,

&{S{(hﬁ @‘( rm/,si/anfl moz/v[?o/l i’bt/C )
(2 f&)=2 DEF)
&/fv//dﬁ/(f\ fhe §€um rv(/(

N[ mml— TR8N R + {R))562) 1 20404
< 24XV NER) + 20608

= (24(5) +2) 1N H(%)

A }F/ax 0, 97(/9 =0 !Wﬁn fmv[/nuoas Sd
F s oy ffw/’”[f@é’/ /)zf(xy)e- ZO 03




@7 ){/9)@ ( }4/}7 “/ !ﬁ art fmﬂ/naobd

AF(*‘) [/ /] /awé/!d( eru/aswf//

< ) 27{/}7< - /) )72/9/' = / goﬂ/oaﬂlfﬁ/aﬂ (7117[/"/'1&{000')
yC 'S a/z’;ﬂrrm/cfa{/, A;{r,/)’ f/ /j

[%) }F/B{ = 2 ) >¥/9)’ = 2/ Kavb/ fm'lilmqam =77f('5
diffcentild. NECxyp) = Cor 2]

@) x iv dffinbinl, y s differenticll, 4,

i /s -/

re t/n‘[a{/(

/0/041:46‘{' r‘&:./ / %
?/ ('Aa/h V‘l/( ¢, (cvn o S/ /c' funcv’lm € 7 Y
]r(r(h t(/ {/ /

)?/ax = )/ev 9,5/7/ = xc’
. /57{@(,7) : [76 X ¢ ]

/Z/ C4ar1;l fu/(" [« é(x,/)-a Xy fj(X)"-cx
. 7{(%(\/): (604)(“‘//)_
- /)7£(>C\/>: A%Q(x,yy)/sg(x?)

- Zefyl [7 X] = [yex}v Xex73



6) 1=y s dflrentiebl 6 prackuct
cole (for ¥, y3) , sum rule (For (-5 -7) ondf
Vs differentiodl 8y clan rule (fo 1%, 00).
Lof L) (" DA = Fox %]
o(2): Y2 Dol [777)
PRALICE /Ji(é(x,u /) 4(xy)
[zvf’f‘w -2x -/

= - 7‘ L}
2 2 "L 2 K ! /Q)Cﬂ)’ >0
-— - 2 ~ -
[~ X ‘/ J(-x pa
—— ———————

@) /Z}/m/uc}f /a/< (fw Xﬁ/]\/ﬁ’) amﬁ/ Sunm rw/( Crof x‘/‘,y?‘)/
Foos differondnble M/yx = 4 ),;/97: -7
/> ;(7()/ Z4>< 5[}/




re

\lfér ;frﬁvl S/Ofcfa/rasz /s &C(W&{lf’;j V[d Vl“# &
/Qj’( /27T WZ,(‘CA (s 7t Qg"g/{, C: f‘/x

@) Q) fec = e’ mst .
CGodth = deosq - singt
) Afe) D)
/07(597): [y ] ) Cth) :[f’L ]

-S/(/ﬂ‘

DN - [(087 ("i([€z‘ ]

-sind
4 ‘
= ¢os] ¢ ”Sf;,j@f

(() = (Z>
(343(+)  32¢

() (N (§oc)(¢).— ¢ < &
/ 'Y
G ()= st
( XN = "7 X " < - )67
2) /)qf/,/) [76 ¢ ] /) Zx) 3+2f
A Ea) Dea)- [P e e j
st

31° =
A A ] AP rqzmr
EGEICA



@)

(N (Fo @)~ [(ML; {—MB /0 W
~(Feo) () =2(F- Z‘)/O Voot ot
f—(cufcu) W( 7/{2‘7——>
_ 72+
Z(( - >/0(S‘V€z¢_f€-2i- \/_(<Z1“<Zf>
~ ZH"C >(2 /OSk Y 0
(2) 31 fox = 2¢ [Ty + A Cey)
AN /0 ] <ty ¢ (5‘,)(2‘/)(7(2*‘/2)
/oy /] R
/37/70-—[6*%
ot
A F(zen) D ) =
[Zéf/oiicufc’” — Zé%j}e“}é”:r Z+][€+]
.@ﬁ’(.

2 I FT E 2
2 o (e
(cz+—62+)(2 /03 fraet /)

(<= (2) rode - z/aj’Vg PR /03 e fﬂ)



@)

) Foddr) = el - Felt
(5, C)l(f) = Ay +(W)¢Z¥1= (1+ 447 &t

~ (14 )
()= (2)

@) )= (e = sind)
4) E) = (¢, 547
©) )= (c" e"> C (4= (€+) -e’+>



(D &) = (1,-1)

Vlis) = [ 255, 25 31T 1 g sk o

T 25,42 v £2g, ¢ 4 F XS
3}/ 27 32 J 2

N
V%
>

+
Qo
>

= )] ,;5 'y [L?L, I 21
[F4s Fio i« fihs sl

of - M 2x  3f 2y 4 X oz
yoooxp by oty

= raséﬂ'm¢%E 4 Singsing AT + fdsfﬁél[
X

—

J
A—y 02



I+ - §2 D+ 24
%'_%}X +_9,__% f_}_%é’é

o)
5//76 Smﬁ &E (OSGYIII¢}¥
e« prierngds
dF -2t x + It )y 4 Ef%,

= Coserosgf_j Sﬂém3§/3; 5’M¢
/ yx t7 3y / BQ’

A (ol = [ tenl e -7 ) ()]
= rvlﬁn(cxy“/\ e , M x "2"7 *‘/z]
() f flav) = (sfcl(w/) —eV]

2 U ~20
s(,0= (£ 0)= (1,0
LT DE [~/
so)= [1 )]

S(}(/) [ oY f,xq -'./33(/,/3:[(’ j//g



-~ D) gl = T - 12 o]

(&) (goj)(f,)f) =
[@C"_ {7) oS (CX t rag(yq(ﬂ +5/n ((Xf fas(y-x) +(~))]

(8) D (vyw) > [(«-w p e -

- $n ((/{'M) ‘Q"\(Vm) /(/S(afl/+w>
+ (oS(a#V&W) +/os(u+um/)

—

S(O'O) :((0, o5 0, CO>: (/lll O
/jf(g/alo)): DfChi0) = O

('..-133 S/n2 (053 “Sin2 CasS

/)3(’(/\/) - fo O /33(0,07
TN (yx) =3
o €

8 ! [ O
[) ;/3(0 o) A 5(00> [/us% C0s3 /033)/0 O]
~$in 2 =$/n72 O -/
= [ — /
58 ~Sin2  -ros3

——




foT (i)ﬂ = (05S (ms(f‘s)) 5/h(/037/_f‘§:)
of _ Sin (log 1755 [ - sin(rosti3)(-sin(r) ]

& s
+ 05 (o5 (%)) [“’S(/”Sm(%w YZV/T?TZ]

. % 7{oT ((}0)7— S“/.h(/ajﬂ [0} 8 de/[ms (/og@(’li)]
N
= {(03 / ((03(/037?))

s
(+5° ©

/QL/'O ﬂl(" /(/"/ " A 7—(5', 70 - ‘j\— N (f2€)< 7L1> s ﬁLZy}/Zﬁy

A 7C/M, v) = [-?:'fwz sy faﬂ{(oSt/]

foT L AfeT = [AET 26T
/) foT - /Jyf(/(s,a)/)/(s,h

= 0?’(&:,(/)'/)?—&,7‘3 /M cos(+%)
V= leq Tigs?| ¢t

= Dflay)- (1 0) } ,

= Jeg I

S /




/0.

= D §(1, ley72)- AT (0)

= [" Sinl Sy (/031/5) cps/ (05(/037@‘)] O O
/!
7 O

= [(d’s [ (0S(/ﬂj7;> 0]

2

o feT (1.0) ~ Cos(i) ms(/ojﬁ)
PIES 2

_—;—7%

G) T(£) = (oSt + sin X ¢+ ¢ = ( £0F
Tlﬁf

©) TOO = Ty e T(4)(+4.)
AR TR/ TY)
ST (T too) = T(E) » 2(Z)(0.00)

T =

/*% £ /7—(0.0/>:§.

I\



@0 FU) 1T (oot it ot
= (Ssint 42, 1, cosdt + 4
/;’(/ﬂ ~ (Scost, 0, ~sint 1 21)
.'_/o’(/ﬂ = (-3,0, 277)

(f) C—q(fﬂ ‘—(fash’ 5/,17‘/’) 7/‘)=(*/,0)/7>
Eit)z Coin, sty 2 2m)= (0,71, 1)

/)7{(’5'/,&): /)f[/a// =] 0 30
-] 0 o
A

\

OZZ

((\ 0 30 o -3
-2 0 0O ~/ = 15
{ o 27 1 z




/3.

/Jé(x,y/z)“—rﬁ x2 :Z)‘i Agla,)

2% 0
Sin (7) X rsC 7) J
(&% O %

Z 2y
o @,
L

T 0

L2t ° Dl = |2 2
ﬁ//ﬁ:(B,?}’z) | [7 ;]

- 04 (3”“’/12): ZPZ g 3?/47

2¢ O 3¢
o -5 0
g v

V)
C/ o OJ

/) (403>(/./3‘- /34(37’7\1306('1/) =

(2 3 ) (2 o
25 0 3¢ o 0| = |7e¢
O =3 O r O v

[ O o o | o
(0] (] c (%4




(5(» @T(x)y): [27(‘?7‘)/3 Xz{)'ngx\/lz
LA f(ﬂ“— (fosf,91°y\7[> ALY [SKA'YL

cos t
T - _ 2 _ \'2. ~s/at
/) (Te () [ZXC 7 < %/ }fmj‘?i?ii?
= ‘S;VIYL(ZX(7~>/3> t (0§¢ (Xzet §X)'Z> x>(a5vL
yo sind

Sint 3 2 Siat 2
- -Sinf (Z((osv‘)€ " - Sin 7L>1‘ /OS?‘/(MS £)¢ " Scostsin </‘>

T TE=c (/o§'f 25‘/47£f057l>+ SinTt - st%smz‘

——— T e m—

(6> 7(%)2 Ws—%‘) <9"” ~ (Cos ¢) smzf
T4 = gimf(Z(osT (~sint) * e‘(/”((as?‘) (tos™¢)
+ (Sint)(sin' t) = (rosA)(3 st (cosT)

_ S"h)‘ . . 2 o 2
-2 [ ((0637‘ - meq'mﬂ[) t S/hqf‘ 3tostsin T

;{

[t 7(:1211—"%% e TX It weas s/mm m Erx.2§ ot



See 2.3 Vat T= NS =[4.02) 1) oo
. oy > 0 %n

7("‘((/\')7(:44({;‘\ Bz‘rm 9_'{’."

| yx b R

Zf%i"/gm“‘s’[/ be Mf) $6 ﬁft?‘

/W = 06 = r@l(g/\) ﬁz(ér\v) _9_@, D_jl
3 il 0 Yon

’_3/ (&) -+ ﬁlo(@n\) Bﬁp 3_3;—/)

ST

V—A( ﬁ/f/‘/rl/aY//Vc /lg 7ZK /;‘/'l(ﬂf /444/0 (7‘4( Mqv/r/}\>
Motr: ()~ Tie | N =T, not T5

)

TlS coy gsrﬂ/ dﬁ V(a//’nuw\!flf‘s' ”l As no

Variebles Yo cveluaft fov.

So, DE st 7 is T
:7[(7?’ )= 7%

(5o f) (2) =5 (1) = §(7)

= S(T»’?)-”M(/X):Wr)?
. %07(: /MT.‘/Q“—Q/Q'O
so A(go}) (@)= MT



By chain rule, (451 = Da(5c0) i)
= 04)'1'[/@?[/‘(/( OFS 47L ;/F) /' VL'M(’S

Aarzmv//l/z 07( F aYL v
= /70 8

/Lia/n 03 (ﬁ(f’)) = /j 03 (7’> M DER =T
{/n[z /3 = /M M/M 405 m/ rm/mz/m/zr

//IYZYWS} ﬂo V&fm{/ﬁ‘ /

jMSVL //k( f £ = i x, )t 3 sof(1):=4502)=3 .

f) (Fod)(o) = NS (En) HE ()
/Jffxﬂ [” Z;Y
- NE(er)- NE(Ga) = :; —c:]:/l ,/K

Aﬁ(ap[,/] L nfeasan: (3]
o, (2,0)




/(.

/7]

Vlﬁ/x/‘/>F f7{ 3: 3
= [-L o) ) Ay
= [ - ,M L0
x () 2y B
/ :{7[;‘/‘7"3

f y) ) ‘c‘ A ( \.) - (
A/ Yl '/ V( )7)) ( y )
01T > - 7(‘)/’ 6

{gf Z(K}]) = (Wlxy), M(x,7>>
( al< 7{/0( )
Y ;“""( /)=
WAVACTERAR! hoap)= [Fe8)Cx)
o ;)/ (305p) - g o)
o [ 3] 0l o



QA ~ )‘; 1 U , WZ(V( —f(!/,M)”{(X,U(XJ)))
P >V g U K

(L) Lo w(x) =% 50 b6z £ (w0, u60, u)
bhe r N ARV et ¢ () = (W), 06,V())

@: R = /23

She)=(Fog)a | ki
By cheon rale, DAC)= ) $(56)- g 0
- / - M 2
A3 60) = [g/(fi) RN E A
e

ond D16 = [T



ke 44T = [2F 3k AT []

‘ }/«f/a/ S+ Au #}_f‘/l/
T yw dx o Ju dx v Ax

But du _ / <inct wi®=x
0_& ,

- OM 97{0/@ é‘go/v
) i élu Wo(x Sy Ax

A/Z(,q ?[h/u v) = }:(x u/%‘) v(x )

fa,m/ﬂ/w,,,/(ﬂ 1 L do M/u
% Bu dx V Ax

—
—

@)
[tfé S? [3"9/3 {»( j()(,)//%);(&z(%/ylé), V(*;}'\/“/)r.»

7{:%5-4%/, 7f[b(,l/,h/> A(w,\/’z) >(1{a 6>()<,y}’é>
/zy &Za/rn ru/( /J [X;/}'Z>: /J ;(f(x}\/}g» /)i (x,77-2>
USER & SRUIDE S

/)3 — 07(' My U5 R Ux (’()’ Uz
(/X‘ (/7/ Va - VX‘ (/)' o K
L We wy 0 O

ko Wy



(¥

Bal- L H e

Wx

=+ U 3% v, A du

_}’(/(_ > X DV IR h/ ;(//C-
—_—
@) b Gey) = (€ ") ¢ () - T
(( x - y (<x7) 6—25(—27 _ (27«)/

}A <2x2 2*7’)( 2*2{: 2}/C

-2 -2 Zx?
X7> (C 7’1- <

)27 7-227)

é Zx -2 2
" (5 )

~4- Yy

= ~2(

-2xc-2y £ Iy
+27T7TTTT 0 2y e

~2x—2\/ + 22Xy

_ z),e“"/

—~——

~ix ~ 4 “Zx-2y +2xy
< o e

<Yy A -2x -2y +2X%
-(-Ze L2 T

~

4xy
+ e

]'C

~2x- 27 +2x

- 27 fl‘l’(f)

C“"f‘q)’ -5 =2x~2y +2xy

— ?/Z‘ZK‘Zyn‘ZK?/ . 4[7, €~2x—2/-127<7

<

-~ —47' 2 C—Z;c =251 270/ L€

‘hcy

E—



G) a—//l = }’g_é_ﬂ + 9 7£~ },_\Z
J* Ju &¥ Y/ 2
M = __€~7Q—\/ L‘/_ - 7(X7
2% ¥ ¥
ﬁ = (ME‘/Z)(ZW> . (L(zVVXZ%> U= P
}M (ML_VZ.)')_ . ny
-}—1[ = (ﬂl“Vﬂ(Z\/) “(6(7}1/1)(2(,)
>v (MFL\ (/Z>m
1L N (7 Y2
>(/{ (2-27-27'_ f2X7> o2

T Koy tERy -3%-3 ~R-y +2xy
= 2 < y" Z€ 7 - c 4 _~2 c Y

~2x -2y 2 S
2(2')(17"(-7:71— - y

-4x ~dy
C -

- - ?C~X‘7f27‘7'

g -y o 2rtytzay Y
} ; _ ((_Zx-z)(_ CZK/)(Z[7> (7, ezxv>(_zcx7>
>V

V 6*4)(‘_6[)' — ZC*Zrt-Zy *ZX?' eq'fy
~ B Ky -2K-2¥ 4y 3;
= 2« 7 27+ ) 4 £ 2¢ 4
- ‘ZY“Z +7C7r
= 477
€—¥x~‘(y

- 2<~2.x~27 t2xy 3 6477



/7

}Q}M t }_j—_}/_l/ —
T Fx XU ¥yx
_ 7C*K-7’f 27?7
€""X-“}’ 7 (-.Z)c-ny-Z'X)’ ‘Le?‘ﬂ)’

e

T ~I% ~2y ¥
YT

€-¥x~4y ~ 2<—Zx~27 22y

sty (7 ZX7>

(G) Z{VZ 4(?0: G(Xl7[x)) =0

/?7 ﬂm CAQ,}«‘ ;/'(A/‘() A,fX)f-;/é_ﬂ{X F—Q/—CK{Z -0

Sx dx

/\/a/(_jé;/,

9/ Ax






20

(c)

/M[ 5/%,)’&)): XLJ\/Bf cy: O

Ky @) /7 ] MK _ . 2r
4 i 26/ 2y S syRed

(et COpr)= Flx(y, v 2 =0 Lif
/V[(Y,i>: /Z(x, y[x,a),%)=0 L2]
T(x,ﬂ:F(x,y/ 2(x,)) = 0 )3

Feon [13 Gy = hXx, Fody o Fa de _
m LIS Y x>7+/d}/742%,_0

Since o C6,0, 28 ol a functiom by, 32 20

/§0, ﬂ/ _
S A



7?4 Fyt O
g )i

g } :'—_j 1

[Z] 7 - _f_,/a ) 5

Y X

a 22 _
&‘”1 /j% t /Z—;—;

22 =0
by Ty= Pyt Fed?
g%l'/ﬁf)/) Y

7
_ A Fz'szﬁ
RN
13" S _95_ T



21

-

aésc«w'nj A, Fp b 1O

))

SRR R AIE

/ <

/(ww';lf ¢iLg [on . /06 (I/"O 7 &//ZUT = /03(éj>
7
L) e (V’O ) (7{7T> - %_(/03 %”j

T 0T
Loy o, s - . £
1 31 T2 <m1>(“/f§’?> S f
sV 4 & 1
V-1 5T QyT> TV ¥ 1 T
% -4 pTve) T Tt eyt

0 q — “
g/l/— = Tt e L R+ T
C / R L 4
— ]7:(7 T Tyl T _




22

(4) Covm mv/f'n'j 'Fx o{[/zcvl§ W(m/(/ 45/0 SIA(T
‘{Y‘ = (XZV/L)TZZ“ 7“/1/27‘> - (—)(2‘(:/&) yl , 7<,/f50
(x g‘71> T (xz.sz)LL
anc/ md@cih Cancr/j Yo 6(7[ m‘o( af‘ /mam)nav/dr.
§‘0) /ooé aVL' Vl/j/‘/m,/ p/m(//zmlrm N

>7£ (6,6) = /z'h/, 7f(07‘4,&> - ¥(0,0>
Ix hs 4

A (oth)o

R fim & = O
=0 / A0
z_lt(g 6>: //'m ‘f(&O%[)"ﬁfo,o)
}/ " bo b
0lo+d) _
= (e 01—0(0:{&)’“ “ _ //V") 0 =0C
h=0 — L ale

(6) folh) = @N(SA" _ alt’ . al?

(ahb e (40" Gt 47 L l*



25%.

A (o)) af g 7 { £o
A4 500) o 44" § 7[ “

/guv[/ !7 ChGih mé, A({Oi’)ﬂb = /J-f(g*(aﬂ-sl(o)

= 0?(0,0)' g’/o) = [fx(o,ﬂ) 'f/(ﬂ,o)} [QI
§

’0 ert(‘f 1[/50) 0 ;/ 63 / (&3
D50 = VEG0)- 3(@ =
so Afe3)0) # d (fo)c0)
d¥

§/'n(< 7( 1c§ /c'ffrr(ﬂ/[‘a(/z &V/ 7?0@[//) ﬂ(h 5’1'an
anp €20, 3§06 st F 0<[7-Fl<F, Then
{(} /’;‘(5(‘? 7{-[X> ZK)F(X’)—B(K Ko // ¢ él {y &/(7(1},,'{/'71/1

([ <=1

/) ‘;[h'( V A{(E) amo{/ Z.q 72_' here




?C*/)dr(?;>, [?€V<<-»> >’<}+Zé Ogﬁ%), Gas
LV wreans 11115
Defene £,(0) = S+ L)-$60)-T01EI L
S Given The alove €30 cloyse Flc above &, and
If o< T1<h Aan o <lI5RM<T, sine Bois
d o v
[5(%])- $6)-I0IEN TN . ¢ | o

R

((( )L<€ . Since /M,([)/I:l/é(z")l
N as £ "= K
[, LG
A W/ = 0
5;m//e,(ﬁ)(~0/=/f.(F>~OI7 / /'_m=o
N 1T [=5 &l

W, weleu wwwx»W(x.,ﬂw,d’)

e [l LD
F—sg  Nalf



a

ﬂ‘t "D/M I's YLO A S ﬁ\z

fix) ~ cix e !yz are C' fwmcv[('ms, QIZ?‘O.

/Qr/a/ov‘ e ¢.9., 7-—><g—3x
/ﬂoK/s [k - /

£ Z/ 15 10 05 Py ' ' '
arf ‘

0'; ﬂ\fz FuV\CVL['f/Iq ,!t?zh/r-r/ ﬂc

Inax ¥ mvuh, WZ\ZV'( ?/c/( —0 and ﬂ/ff/)'m
721( 7{-M#\C7((VVI ’ZG g‘f #0 YZZ r&ﬁéf U{’IJ /
Yo V2 /z,cq‘ M(/Iz\3 r, cored ri

We want v, to Lo oo locel paox and vy £+ 4
ﬂt /6Ca/m/n (S/I’l(< < 1/‘)

- - Sef y (x-~r)(x-r.) =0
W)’:x ~(roen)x sy 70
)’/fz 2% ~(ritr) 7”(r2): V-1 >ol\/’5fl):rl-fz<0
e will 4, foca! mis, ry a local bmax.

. 3 (/' 4r,)
y.hV/‘ljqu/( \/,~ 7"“ '3,3( - (;zx r nLXEC

o f(x) 3 KS* 3(r ¢r,) " rir, x +K



4/1 W and ]{/VJ: 0, so

50r) =, -3Cnen)r ¢ Crr b ks

z
~ 2 35 <3 R (Tt kO
- z r" 2 7 e -
3 i - — 3 [4
- _2'”7_ +3rlrz VL[,O) /(~2fz~3r‘lf‘z
- 3 x 3 z
: .f[@:xms(rlng +[rlf2x—;(2,~z~3r/r,_7

We want f(m\"/) o
f(rﬂz f,3~3lf;3‘3"“,1f1 £ v+ (Z'Azs"sr'fzz>

F-2r] 4300, 12573 0T

- Z[r25~r,3> - 3ror, (l“fﬁ)

= 2(r-n MR vy 4 17) = (=) (3,

= (r-n) (257 =vr + 2]
~(rr)(r(2q-7) r277) >0

e vy > 20

71« &(!ow 7{/?& r\S ((nv[&/w( aroww/O. Mﬂ/ p/é’?fl‘ﬂ.(
1‘VL {7 5‘4/‘7(\7"{/\3 e WH/MT fo Ky .

et a= (rp-n) [ (an-ry e 257



235,

0, for r = (R

7_4'( ﬂZoU( v[/f(q /y[,tv/s p r<7q/ﬂmrm7[ d/{ Ozi/

I{W w5 Kl < /L,Icr

1£/><>/5 01/0 ( S/h(t /m / /f(x> (s
YZM CO{5/C/¢/MOM4/Q// 7( roevin /0(4/ mﬂ/( Yo /ac‘ﬁ/m”,
and

exi'sts (g/vxﬂ/

i's 0).

A’VW ﬁ‘c aansa/cr l"\ ﬂlr {ac% 07( ﬂt ZOO/(‘-

[;:m #27Z {ouc /V[ [7-’% and/
3(%“") R’>—=r §<C und’rws Suc d Vhat

/ ) é(x/( 7/73 7 f 2
‘ X' ) =Y cubic yolynaomi escriled in Ex. ‘"ZZ/ = ](/
i 0, 2.7’/ / <

and

¢ Construalim ax{on.

/ﬁ/vlta/ y/rrzvdwz af iZf mofdd/m/s (r /‘\>

2%
3



( /1?‘<(\/\0)‘/ = ﬁ

— ) 3 _
@Z-(X > = Cen é(‘( délnM/‘d/Q/'zfcr(‘!tw///\ /.:7‘#24I 7[;,,
/ Z_E-_ ol l
<//7§ (’,110)(<
0, Zgﬁ < [[Z- a0l S

Z'rz r
jm ﬂ( aé&w’ f,f?/ v, - 3 ; MQ:‘Ac) tfﬂ.ﬂz¢agol/(.

212
3

@,(7??> is dov yecders m/‘gl‘/zj o T m'j,‘4
62([7) /.3- 7(0‘/ [/(U/O/S &”‘S/‘AIS ;/«mm (/,/,6)
L 402 = TN [ Bt o

o ¢ (0 s 6 ;"0”4\ (0/0103

4 (Xq) = oo~ 7 fov vicYovs arisin
? RAIRYE B
U o ( XS

/L/ol/c 4,():>a/~—«/ Al(f> arc C/’ f/'n(?\ :.f J(X"):T;}
V-l\'l /3J(777> 1T t and So 7%, maYrix T 07(
é‘(fi[('ﬁ// a/?f& Va¥lves (-J‘(,f3tl rfa/mum!p’s /'/\ VZ:/‘:
(’05C> ar( q// (’m’lf//’wwuv (S/nC( 7217 are rra/
r'msvlam[s) ,

Lot HR) = 4, (@)4,(F) ¢ 2, (74, (X)
ﬂ/‘s /s ﬂ‘r St ar/\{(()ﬂm/c\ovl J‘S Cl {L«ACY//WQ) o‘mc/

50 s ¢ C' Funct /‘v/s:/f.



Z7.

/l/r‘/y[f W(X,\ﬂ - 7r[7<; Y, §[X'7>>
WI( M on The //f/ 51%2 meahs ﬂz Aertved)' sz ;)'M/y’
X
Zd///(h Vzm hﬁ//(hﬁ(/n MVL an'a// rmsv[mV‘.

ﬂf %mﬂz //34% [ rm///\/ Sf /

/m zans YZ( 5/€rn/017([Vt 07( 72;1 /§V/ Mm//tn&/lﬂ‘
Ve Y‘/a//r W%//e 4/0///3 VZ\*( np/zf 5/’9/ /)\p//(n frlf"

veri'ables constany.

%us n[S an agas-r %} %rrmmd/ajy’ 4144 ﬂ: V/wa
ari dﬁtrm\?’ a/(ru/a Y///ZJ



Mote: DaGE), DEE), Ns(@) ave nn madrices
h(7)-463) - [scad DG Hm)h g ()3 (E-R)
<GV~ 4RI LGN FR) s(R)) (7R) L]

= G(VSF) - §CE) ¢ QUREE) Sadding [sulbackivg §5)560)

4R () - f@(&?)/)ﬂﬁ)f ?(@)/)5(@](%%)
= [s(D)- 46T E07) + 400 [F6-F )]
Loty D) + F) Do) (7-%)
it st fedd (o) 7O
= [4(21-5(5)- Dy () GERIF ) + [Dg () (R )
Sond subtrac/add 3205 (%) (31 §
+ g LFE)-£6)- DEE2)) « 6 [ DRy 2]
~ LG D FGR) + FEVNG )] (75)
- [jm)_@[@—/Jgfﬁ)(x'ig)}qf(f’) [
+ g(xﬁ | £2)-$%) - DER) (2] )27
+ L5603 [Pgtin ()] [3]



For [} /:m [i(x) §(30)~ /)g(f')(x Xo)}ﬂﬂ —

quo I "7‘0“

fiog  [sG-§G) -ALa)ERD o 5l

E’*ﬁ'x Il ¥~ X 7?7_(’ B
O-4(f)=0

a s ’?(K) IS KWV[(/IMOO(S Q( % S//’)(? /V//S
/}fl(fr(lq‘ithé/ q‘l )(0, /Q/gg 72\1 {1/-51[ //m/v/ /5
F"% 1% 6/(;{/7:{[7»4 of Yl a/ZrtVaa‘/yc of ?()(> .

/(/ov[( < us (Zown (h 7(r/< ' Clg/v‘c, 2 Nofes ',

lim 560562 TED] . er lin 12 i(x;v )
X% %% oz (R

Fc/Y [23 gbaovc Sihce 7C/(§ ﬁ%ﬁcrrm//‘a!/r a(][ ;(70
lim SC8) | £(7)-HR)~ mmc A

><""‘o /{x 7‘0
5(33) 0 =0
For [33, consider (ing  [E@)-16)) [ D5(x)(Z-£)]
LN (1=

//’“ﬁf) Hﬁﬂ 0, as 205 comfinuous af X

\(—97 S« K(t ]C/S' &/{frr(’nv/fﬁl/ G*';? .



Ju “C%G/f/ff 2 /\207[15”, Vs §/0am 77\54 7(7)/ ﬂn/

maYrix / //Tx / = /< { X //, Somr V‘Za/ Vd/b(c
K s ccifre to ¥, Arctaalyy k= TN * e XTEN,
/j dl~ ,s YZ MQ{U/'Q/ !c,:/S‘ 4/,,9/ S mX h

and T, ¢ £.

Lk d VNI BN / Al

Lt er0. Tfvo s JFo<[ERI<E, Re,
[ -1 < £ {560) contimunes ut 7]

S HE AR @ el < £ dlzzl- € 77

| /f/r)—%«:)l/(/JQ(m(-oIL ol e
%= %,

im, THE-56E] [Dg@ (R g

X XO {( 7"?0 ”

Z/K [z? 4,\0/ [jg =7 7[(;{)/ [03
im, 3R R) - @) &) -5 D) *f/XWLEﬂ (7)) -

)C\vx K=<

- DAR) = gGINE) + 5D o)




«[V! Wr///Oro{ ‘f/ ! casir /ofoyf Jusl' 7fW 5(7?’) anﬁ/

(x)
ff’l Q//} (f/l> )(W 5@), S0 /rﬁ(/t ‘
/5(">(>g‘) I )/35(7‘03

0

,.- ZéO% dVl

[ [ =
- (i ogmy 7) (o]

= 5(54) ~4 (x) . )¢ ) (K-3,)
§x) § (i) 5&)

h u§fractin i()%j)~6(7?>
{a/o/ st v‘3 S g

= 4(F)- f;()z')é @q(x IZ3) - 365)-4CF) M
§ (N <(%)* §G) 4 (%)

= - ngfj(f)ﬁ(ﬁ)-ﬁjfﬁ)(ﬂﬂﬂ [1§

()~ 5(z) -
F (xfxo][ﬁm W)I -




Forv [I] SYCe i()? ‘S o/‘ﬁ(f('nv?a% af %

_[;M [S(ﬂ/}[—ﬁ& 3(%\ 05[ ) (T x»]
K < -7l

[[x)]/”” §(%) - 3% = Ag(R)(X-%)
Yo (17 -Z1

For [138, 5/7?’%@(76‘;)} b
§ (%) s(55) §(%)

{a,/a/;«‘/qumlfn ﬂg(iﬁ ;ﬁﬁ

[j(x) T(K> /Jq 3 ) (- xc)wf)i(m(x X"I A
5(7@ - S(x f()?)

= 4 e@)- o) Dery@D L - L
6@& )- 56+ Doty ()] [WZ) ?@) o5

—
[/)569,)( 25 | ifx) K [43

$63)

o

f-W f:{Z //m —L_’ (i[?) ﬁf'f‘) /.)S(T )%- f]
o2, S X%/ §67) 'j(x
_ _,ﬁ A S(X‘) (“”’”l’/‘lunas of o
— ...,) / O O = 0

‘s(xq) o/lrf;(rewvll;‘!/z af .)_?,



for [45. using (T3 2 LNz, shee T s g
pradrix and Kk is a real namber 5/((/‘,&; fo T
[d k4o st MDA < K lex]
[ €20 Sinc /n« [3() 56%")1 =0 45
G i fﬂm///mous a‘f X, 420 5.4,
A ol FRLS, fen [ o < 29
[ 5‘({}7)] [ g e[

I /
§(R) £

| KIFAL ST - 122
" Gilven Vhe alove €20, 3870 sH. if 0</()?~)_(70(/<0C’

ﬂ\(’ﬂ |
folloreotfl 4 o
//X- Xy
S A T AICE AR ] 4
;,_);”:7 3% e = | % 5(%)

I3 [43 = /5& o (i) _,_\__]
? /. 5(7% } 5 (%) 5(X)ﬁ
WZ«‘CA (s C?_z * ;: // ;?0 //




2

LD e 120 =

l

Lo
[in )7 §(R) [ 56%)

Pe z-)/gf(fa’ﬁ(f—m

- 6

K% =2

&/A(‘C4 rs [03

. - -1
A)0) = G

/35 (7’@

’é

Moty : [a:[ = Va e +ar

Slodld (.
< [hR1- hi(Z) = Db (e)F x)]

Sal v #la,l, =12, m

ﬂ/f ’< 4&50%/0r0|/w/§ S?uar/'hj a// S1aleS
() fsswme bz s 270 odFerantsbl and [F 7 €&

AT € 20, 15 <d.

f a<//>’<‘~'£0/f<f, o

I L(R)- h(Z) - D4R G .

([ X -%:ll



Note: J(Z)-4(5)- DA (K-R) =

L)) (WG] [2k(z) 2k ] | FX)

}X[ QXM

Lm.(g) Lz\m(xn Y b, () W &) (¥ J:)"

L 3%, 3%,

/JYL Q‘“‘Z Vd/ut 0;: ﬂ*f "/‘”}’00(/; o/a‘f/)rra/ucyl
— A 9 ! -q / - -t - g
a; = Af(x) - /\1[?(0) = [—”}é?l(fo) )m)%(&)}[(xpxo). ) (X‘.X())l/l]

atevay = (A& - DI
aod la:] = [hi(0) -1 (&) ~ Db (A
Since ol £ )oitovas, T 5 o< e%l<4,
[0, ()-L,R) - 04, @)l L)L) -Al)3 |, e

// %“770 H /l%‘ ’;o[I
//'/’/t /A[(;‘)“4((7“2)‘/51\{(?‘«»)(?6“;) _
o 7 157 -

So Z,,‘Z/ﬂﬁﬂm (s J/'f-frrehvll‘al(/t A/Aafzyrrz /S .
@) Assume Sov iz brim, i R 0 re ddferentinsl. (S F el
[cf €20, Then 3820 54 Jf ac[7-% (<& 1.,




29

/Jlm (Q(X n)l < € 6

Rl

[ (=)&)
I %-

Z%Q{:A ) A(”’) Aé(){x rc Dol

]

T4 &!c-ul §4/§ { / c &

But Vare —cqt = L L)~z - Dh6) G-
ood Yoo tan <ol 1(e,]

Aot Lemindl 5 o<l FAMS, Vhen
| /m) M7 /)A(Y)[a{”}? I o lad o «lad €, 6.
((Z-%, 1 | 2~3, 1 Y .
i ML) -AE)-DAE -3
R~ X2 (| ¥~ %l

B} A : [ﬁ‘*"/?h' IS a/r"ﬁrr(m/r'agé wherevecr A,‘ :/:’/h}m



Vo am/{,sv/mw/ o]“{ 'F/R,ypl/ JQ 3?((/)/),)
/odé c.,Vl /frh/mnm Supm °

d 35 firon, = 2 LG8 o]
6/{ FEY =1 o

W(H L/lx AoLS ):rom e o { {hm AS m/
(/"lﬁ/m G &th&/é, /YO?LK, Vzlzﬂ [;(X}i)[_\x}

pi(x ?)ij

VZI /{VVU as ﬂ noym 07( Wt /él’?’/%"‘? jo(& ?[66)
(76/5/5 :? —;(*,/7 S 9«%/4: M/ \h/'(<4_

//qrrn/ //l Wx/ﬁ/ﬁfd(/w\ 7[(74}/> rS 5«};“ rn¢/ h/cc
[C/V 745 ;m{/m/; [0)4515// /0/¢V11n5 (,,/AVZ\ vlcua

VZ?:(}’(VLCS Yo >< l.e)

lf )
f(mx) > J ;(X,\/%// [/
tfaex, = |00y
/? D Fandemantel DPoeorem oF Coloales
F 6= | HOM, e FIG)= 6.



/Joé,/i'ﬁ3 ¢ constent in [0, £y A
Fundamental [heorem,
_}}/a_/f(a{)(): %CZ{(X'/)J/: 7(()(,4) [2]

A“{f(lf(n {/'ﬁVlf‘hrS uno/tf ﬂf /'h%jm/;
“ 1
) = o | Sy = (2 F6pd
}X/ " A i)x /

Ax

Myw bt a(x)=x. /Z/ cLain rw/r,

,‘.%Ffam,ﬂ - ﬂ‘f% + Fy '/z“ytfé‘:/
. AN

_1££%w4:%m@w@fa
- s ing (2,37
fra) < [ & Foopd,

= 7{(79 x) t {X ?}777%(’7) 0{7

0



50,

(4)7[(‘/7’ \(?’0 GAD( a///'n%ﬁxrs /ﬂ>0 7(/7() LS O/Zf)(@rnz‘?{'w(/(-

[WX 0 /50% af AV;,, 7r<5m(l) - /}h1 )(,05/‘/1()'5/>
X4 K —-0 x7g X

Z{Y[’C >0 . g/m(( /5(’/1;‘?’/5/ ;WQ//K/?LO,
7 hen X'OSMX] / f&r a//K¥0_

—" . ~
a <(X/7//:[‘x//)’,a//x%0.

X Scn ¥
X

{)(//0~/<6 (=’>/¥/<7r7~cj) X—f&, /g_/>0.
ﬁwa///.?ch v (S < f?ﬁ—l/ct/_
W"[’\ ,';- 0</)({(ar\ /x/sln%

x

: f(r) o/i'%(rmv/['ag/z Fx Jor 4///}.%157,/5/022

< €

(U [ook af I (x) = /ﬂxﬂh’fz‘n(j*) + x/)ms(é)(‘;'z)
- p* 3‘m(x> (oS )



3/

Froom (a) X/-%/'ﬂ(?é) (s c/{'icfrwmvlléc“ /'7(
/o~/ 22, ar//&_«}z

S-/l/m'/ﬁ;/ /‘(QS‘W/,hj V[d (é) SZG&(/.( XPQIKOS (‘74)
/‘3 0'(0‘7{7((”49[/'&({/( ,‘f /J*Z 32, or /0 2 7[

B /)erl'(/qs/l'l/r (VVMc'ﬂwow ](w 24 .

—_—

Lonsider g 0= 27 T§ K", The,
§(F) = (4,02, ., Gu(R)), wheee 1 028, el pm
SoFey fip"1
L) = FE)4(R) = (162)4,(3), ., )5 u(R)
As <howa in problem 728, | (7) 15 dffereatie e =
cocl %ﬂg;@ 's dhberentiadls
Kot 57 Vhcorem 10 (i), W\/a/%/a&uh [h /roo//m/;
727, cach HZ) §,(5) s A erentia$ e



g/'h(c ;/f:v (s /r';yf[/f’l%"”{é anﬁ/ @(??) /S
dl'{ffrzmq[/ag/( (&na/ S. S6 rS 4ac/6,'(>?)>‘

.- 4[)2‘.'> 'S //'/(((/(m[m!/c

(%)

L1 b= $R)52), & T  procect

Nbi(7) = £62) Dgus) + (ﬂ/%(/ﬂ
[/ xal (T lixnd [/x/} [Ixn]

Ct/%e/r ﬂ( quw’x S[Fes Gre slom,

AR
o g

enx 1 LN hn

() 8 (R fg,&p (D 340,5)

(o0 2) 6 @[] [§00) . E)  6 D5, 1)

L %Mx,“g Y ﬁm%{fp J L@m(’z‘p '{Xl(;:) Qm(ﬂ)ﬁn(izl/

fO\/ C,eh k}/\{ ) AN m¥n VMYQ’M m.q/o§7/ an

Nx ! /’VMY[)“/?(‘\ &S ;a//ows

7L

i () 3B [ W] | 52 FeR) 5 G0V



52,

my | X |
[rw’_{ A — /—\ﬁ\___/-——\

— ?()fa) [/bﬂ(ﬁﬂy A ?,(’Z:\) {x,(X_ZBYz ’“-"’”SKKZWX,{)@ 2

1 m(xﬂ gx,("—o’)\/, fot ﬂm(xﬁl{x,(ﬁ) 2

M x|
=1 [D565] ¢ (1,005 + 4 £,000y,) [5,(0

[1<1} D,.\x.‘z [qy‘] [’\Qh_]-[hxﬂ [M?\' ,1 ih 65)
- ) [P 5+ [D5)-71502)

%;——Ll‘s

7E}T57L) f(O,[;O) = (0103
"N (ged)(0,40)= Mg (6,0) Df(2,,9)

A‘S = [ A, S | - e 0 } "o Dg(6,0)= I ©
2 %, I cosV |

/B(% = [‘;rx g’)’ 7{,,: : Yy X 6| . /\)g(g{{,o)__ [ O O
yzx 5’17 ?22. O 2 y o O O ,]

oteied [ (]

——



3%,

34,

i({ac\)(?ﬁ) : /)g(((frﬂ-c/(?/‘)

44
- /)g'(/,/)ff,c‘)’ (/‘?’//Ia|1>
= (0,0,3,-7) - (12,(t,0,1)

s ot/ tO -7 = q

—

<4) S(?) S ZC) M(AS{ gf ¥ O/m'an'/) 0% ‘f Cén
-‘, ?‘;:1 /) aV\J . (Aan {r &m7 /00$/'v(1'v( in‘f13(f~
Q) 1C(>¢”') € R must Z« N Armain ot 6<fﬁ.

. M/\:/O n ar\&/ ? Cay {( &h/ /aS/"/{'Vt u’l/zsfv.

(C\ /,/Anq Van%( ['s « 7ug§zVL 07{ 0/41/1/\«1'/1.

w = /

—_—



9S.

JC

(ot Elay) = fley) | 56 284, {10k
/> 1‘45'119/ (< sk = X=y
L2 = (o >(X,/
Nr=1233= fGt:)) [5, 3,]
= (460 [1-1]
= [ () ~F GO
%, - £ - G = O

W dw dx oW LYY LW )2
U X U2y Dy Y2 >u



4% (“,V)T'(/:o)\ Ax=0, 7"/) Z=(
R 26() v 2 (1) 22(0) =2, = 2
o
7 z L
&V, W = (Mv) f [MfaSﬂ t(usiny)
= szz*‘ L(Zfoslv #Mls}nz[/
S, 2 2uv F Qucosy F 2usiny

- &/M(/,o) =0+ 20(1)+0 = 2



2.6 Gradients and Directional Derivatives

V= (2° 5", <) (2= (43,1)
(7-/51;, ;723;)0> 1\5 2] U(ml\yL l/cc\/W.
S V1) (7 50 0) = (43.0) (e gz 0) 2

¢ /0

-~
-—

ot e 10 F 45 = 275

@) VT - ((9‘27) 2?("[/). VYE(//Q:(S'}—/o)

V?(/})'(%; LSI—>: %'%1_0; T - -

S S AP o . . L

(!) %*mmwfx«f) 2w 2,2 . g 2
S VEGe = (o) V)T e




(ﬂ V;f = (€K\/0§(77‘y), ‘f(xgz‘h(777)>
Vo )= (£,0) Uil ) =

—

(
;Fs'fl-O: I

@) VE= (2136, 20y o) o V422 (92, 49)
S,
ECRNCAY RN S A

'F)( - }’Xy’/ 7[\/ - Xy/nx, aﬁum[/zc) X2>0 .
V§(€,e) = efé-; ee/ne) = (ce )

077_ 5 (L
i (T 3) Ui (51 %) - B
€ VE=( 2, ). -W/,/,o:(e,z,/)
e
//Z(é]_" 7%( 1) ?77%,/,/)~ %Lz‘(/,”/,/>: 7z

(C) V¥ (72 xZ x/) . V;[/,O(O: (&l /,0)
Ad
7’77 r(l' ! v;(/,o,b‘%i(/;dsz



fx= =7y sinlma - cos (7)) (0= ]
7C~/ = rus(/x) t 77)(5'/'/1(77)0 )C\/ (21/): /

MRV IVDE (/} ).

To §7/a c,?l SaG me /t(/r/, o pev c‘fW//Cu/é‘/’ YZG v}:
(/. <, )Z\/ Sedouten Sv’w/fsf ZsCZn/:i ¢ descent).

£ (0t), since 0G0 =0

A DNA
Jr -y o — T = *+0,-1

————
——

@ VE(R)-7 = N5l [Vl cese
Bt el =1, and c056 rs mex of wse=I.
o Mar valee s | 95
() f.- Sy Ay= 3y% 232"



V(2,8 =(3-/2 27)
M TVEG o = VB 2t 2 Y82 < 20 =

7{x > 3#7‘7: f‘/: X *g}’z' S VEG,2) (57/33

[t f(x,y/&>: )’Xlﬂ‘ K?’Z*}’fz

Gn* Zyx by’ Sy o by A s
?@(/,’;0 = (g,ﬁ/)Z\ * ﬂa?ma/ fo Qtf-[&(( m[(/,/,().

LoUn,t /40’}’1414/: C'S,/Lf/i)_ ~ = (3)3)2> = ;
725

Y TR

Forr ﬁ(f,\/,z\ §x:\/?, iyﬂwg. P2 = XY

V}(/|/,1>~V7 = (/,/1/)' 127/,,7(3,4/,7) - y%‘




@) V¥ = (2x132, %,30). . D1 2,4)= (241, 3)=6,4,3)
(3,50 (-1, y2,2-3) 20, oy
3(%~1) + §y-2) +32-1 | ov
Sy + Gy +52-20=0
a VG2 = (=20, 2y 6). - VF(1,2,8)~(-2,4,0)
(—2,7‘,o>~6«~/,y~z,zz-3)=0, o
“2x 2 14y-§=0, ov Z><~‘/Z +6 =0
N V= Gz, w2, xy), o V50,00 = (i)
//,/,f)- (x-/,y—l,z—/)ZO, L X4yt2-320

(@) (et gl D = oy Gey-2 =0 Vg~ (5567, 3y =r,1)




/0.

> V5(1,2,-3) = (3712, 12-¢ -/)=(-9,¢,-1) .
(— 1 C,’/)-[x~/,>/~2,2+3)>0‘ o~
"Ix4 7 #6y-12-2-5=0, o

Ix-ly t246 =0

@3 6‘(%,7// 2)’—(@)570(/09) -2=0, Vj = (*gz))X/os/,-foSXs/n/l ~/>
. Vg(ﬁ, 7o) (0|*/, /)
' (0 -/ ~/)‘(><~0) )’—%_T £-0> =0 e
)/f ks 0 oy yf{- - T =0

(¢) g(x/y/ 7)* (05K 5/4/ -z % = Csinx Siny, (UsRéesy, —/>

Vs (0,2 1) = (0) 0, ~1)

' (0.6,-1) '/x~0,7~§)4—/>:0/ o E-F0

(C{\ Vﬂc('ﬁ,)f/ ‘Z‘) — (797’/'2)

Xf/ v 7\&7{-2



(2.

/I

@7 V‘F(f;)’/@ = (}/1‘3‘) xXt2, >/+;<>
© VEbya) = 2 (2

(r2+7’1¢€2>

@ Vi) = —;’7/3;(/,/,/)

() VL) = (2,2,2)

V)= ~<(110)

 Fov (47{-<C>, p/l'rfcw/t'm\ ('S Seamt as (_/,'//’/)

For <), direetion s (1,4,1)

Loz 28 Ay Byel daze
.'-V?f&{c/’z)‘— (0)[’-/>  TJruey T2
. ) [ _ A A
- horme/ - ﬁ(&,/,“/> = %I';&(J“k>




(%

13. Find a unit normal to the surface cos(xy) = ¢ — 2 at
(1, 7, 0).

ﬁfx,y,?:\ = (OS[X),)*cZﬂLZ?O
«ﬁ,, = -/ $oh (\(‘7/) 1()/ = -X5In &ﬂ g; ‘QZ_
CoNFE(L ) = (-7;5,'”(;5, ”W\(/T), -c’>:(0,0, ()

(2,0 -1) o (00,0)

ZC[X,Y/Z‘J ['S o §/oZ,y(, 6 unit M&Yma//o[ﬂV//'nj o

7{45715# mfr df INCrigse §4uu(o/ 0/1 a/'ﬂv/’hj

ﬂ/)rfcd// @u/A/ fraw( ordeln ((.3., Cug # ana/mj
ublle). /Qfso) norma( Yo v‘amﬁgﬁ//a,,{
§Aoa/p//)a/(nv/ xwa/ f*c‘/wt dr‘l'jih.

Vf /K‘,y/z?) = (. ,7E ,{g): (Zf,2 IZ%> = Z[x%z—).
MVldl mm’mq/ 2 %(X,?’,‘z)/ awﬁ/
Tls /aam/s czwa/ frow, W@/L"
/YL/"Z”"VMWW/‘/, /ZVZ 7?:: (Xo,yo,‘?D !1 C/o('nV[m»,

—

ﬂ'f S/A(r(/ /(V[ n !’( & M}’l(% Vee for n Son ¢



/S,

ﬁ'///fc/f”ﬂ QVL >—<:. go @7 //hf ro / X6 }m
Tht 0 directiony /s: Xot AW (7: ( e hg)

]
[, 7[(73*2‘?)—7(/7@
A= A

—

/('m (fafﬁ”l\)if ()lc fjHsz (2?‘0’7“'./7(7\5)2" (7: 1‘\/017‘-20>Z- ~
1=0 ys

[ipn 24 X 4 Dy md & Lagngf + t(nf 0] enf)
10 F

/1‘;4,\ [Z&/", ? 270”!1 2% T f(h?f-&)ifh})} =
I =0

—

ko, t 2ym t22Zny = 2 X7 4
= Vi)W
ﬁ: ("mhﬂcﬁ szoZ/a/ﬂ s alay zfmm or/'ﬁ///).
VEGD 7 s sman when i [‘S/Jarte//z/vlo %Z

l"f‘l aot/a/ gfmm wc':j/)q.

7 F/V‘;V;@: g(x;\/7"2, VLt n Vﬁj(;x,’ﬁy;”>



ﬁnﬁfnd/o/arzr at (v, 2007 1 (r0) =2,
(s PEGy, %) (x~><o,/—7o,2~20) -
24 [7( (¥ ) i Cargo)y =1 5 Gemyyog2-2) =6
o el (x- YJ F by Cop)(ymy) - (2-2) <o,
o~ E2 2, o)+ G o)
whicl s 7, %amﬁmv//w d: Finifron o f /0.

[:Y/ /£[><,\/I-Z>: ;/f/y)'-z .

- f( 2 z-il' - = A —
= () P20 2 T e
- _
Fy = Vi-y*y?

/\/m»rm/ V/o V[animvl/a/art( af [)(0 Voo 7((?‘0;}3)] I's -

e T S W i
(%—_ f Vi /> Y
/ﬁu/wzz/ﬂ// 4 The coqstant ~T1-x* AN




[/

ﬂ"\(/@tYL /<N (x)/c,) (=% >2> 6‘/)1(("7/))

.« . /\/ 'S /OIVQ//'(/ 7/0 ()(0 Yo 7{/7<¢,,\/a)> :
. ﬂ< VLQH (‘7% ant cr f"’lﬂ//‘ca,/;r ) v, ‘'
g /o/ ,/ / ls N, s

/(//)md(/'cw/ar YZO (X”,yol ’f/fo, y6)> .
éfOMrdé/('('i/él 2= - (/~><‘¢~7?’>—é/‘5 7%1 40#0144 a‘}: a $/04(r<
(%LfyleZ*/) 741 V/anl&)mvl/é«mt V/0 &/6/'/77[ o &G 7//1/’(
1‘5 /(;}ﬂ{hb// Cl/«/&r yéf-) sz /‘aﬂ/l‘ui' V(CV/W /i’am Wl}/n VZJ Vlt/ad"’ﬂl«

(4.) 7; = (Z-.{.)/) &+;(‘) x#y) | 6//7L): (@+)-§/;77L) /057L>
(F:5)¢) = VG0
= V; (C, (05/73'/(/7/>'(€,"3”’1/7 (”5/>
= //oS/V' §l‘11/) et ipl, Ct (o$I>‘(<;-§fn/,(as />

- (C (vs/ + 63‘/‘40 ~eSml ‘S“/rhz/ £ (ecosl + Cos />



= lecos! (051/ - s/',,,zf

P

(é> V3 - (y? CX\/&) xzc xycxﬁ) , (5*'/7‘)= (¢, i, 32‘2>
(£s3) (1) - Vf(g’(())- 7
V(e s0)-(¢¢3)

18 &
(36 )éc )/5’5“?)'(/.5,3)

1

)

e{?(/)?+ Z(+S"/> = /d?ﬁlf

T—

(4) 7()( = 2>¢ /03 }X“ 2t '{“[x»‘/ v':’> * 2_(7‘2‘71\’&2){‘2;
><'+7 2

1)

~ X /oj(x+y 2)) £ X

fy= y o ltaed) ty

[y = E/aj(x”v%z‘z) + 2

s (1) = (cf) -7 1) ()= (<, 1)
(Fe5)C) = T1(E()) 5°(0)

= [elletiiie, ' hog(adihed g i) (e,61)
> e og (S0 ) ret b g ) o b et ¥
= () [eg(ctec™el) + (¥t 1)



[§

= (2%{1&0 [/03(57'4 € el) 4 /]

Sy

Node & s a and veedoy fo, @ € (€) .
@) Uiz (5025 20+ 32, 37870 30)
L VUF(4-2)= (3, ~1ced, (+02)= (3-12,08)
VR T (5,702, 08)- (1,3, 2) i

_ 3-36¢13%¢ 3
Tre T U4

——

) V= (yz @l ) (o) )
P ee0) (6 S0, €)= (0,0,
C 9 leq,0)- 0= (0,0,) (12,3, 4) L

- e
/3

N



[ 7

A/

(&) X &“ﬂ/>/ (an yn/ §(A\{JLVQ.£V[ 7(1/0\44 (00 . . max

Va/uff LS WAM r= }”0
L (6,0, /00),

() Vilsp= Ctx,~Ly) Vo0 = (0,0)

7 /G/am con ¢ wrilten as (2,2, 1) (x-0 e -0 2-5) 7).
A2 40/0/4”/, cs (2,2, /).

/ﬂ" rﬂ?’{ ms /am///v[ a ow/o/ wz//4w<

56? mc }/)W/’Vl‘t

7{&7712>: (Zﬁ)g7,’2’2> = .‘ZL(Z,Z,/>
(1, 4,-1) qins Uf=(2,2.)
(—/)7’) ’/) 3/1/15 7= —(2,2,/>

[/1 ? Z) &/'m/ (/, L/-);>




21,

zz.

l

!

= //;‘Q// - 7/28'#717‘2:7' o /T’(XT//?) = (XL“/sz?Ly?_

}/Cﬂ - 5. 18) (27°>

‘ ‘D——C_(): R——Zl- ) -}(TD\ ‘_é
c}/ re > ’

(4> 7; = ‘ZXZ—K -2/N32 77:-¥7en 27 ->e”

-[<2-3% _C

701.10) = ¢ -
LT )= £(C2-4,-0).

Z

S

— - ,<’-_27

}Z_: -[Z-é "3—6’



M- - -¢ _ _ (/,zl;)

- VT—(’.G()’ & (Z| 7[/J> = k(/,2,3>: ﬁ
[

- /)rocua/ V/au/am/ ﬁ(/1213>

) The rate of chonge Jn T directio of @) s
1T 0l = =[Gl = € vz
-2 0/15;/(75 ;.
L If /V&w///'/\j of Cwrfscc, o vt of
Cange b5 (€ e )(-2 47T dugrees/o)
- 2714 " /«5/,15 Sfoec

©) Lok af TN T, where [7]= <
VT 7 = yTnn) [ 7] cose
= [c"‘m} & ross

= ¢ VSt cos6 = 2719 0S6
Ta/@m/@,u o Frop decrease, Looal 56 <0,

%’)47/ Wanvl /qu[r/ £ ﬂ€z



273,

lfent 0 5H. |21 e | £ 14T

!

cl . [ i
or eose| =5 lcmes e

( : o o
SO "7 £ crse £0 L0 e 4P

§Qf< ﬂ/(C‘I”(dS( gt TN

/////&/} no cAanq)(

{AS#?SVL 2 q - = ;as{(c?L
Ceregst (/'2)3) ('(,-Z,—5> (N<rea S
.

Céaqg(

<, gflV[W{‘(I/; 96° fo (20 7(;0144 ﬂ//'f(fJ/'mq dli rM//'MVL’

— e e

V;[’O‘/):(&ﬂfﬂ, D[(Yn/) J,g(f =5)

b

/

Lp LY 50 20 Yile)- (46, 0)

}y 5 e

ZZVZ E?[f) O/f A Cuvry/C on « 5/74(;« Cr/llz(f(r/mL 57



7; 4/%/ Nf(»f))t%~9% /s ('W«WZQWV()
f 5U7C;/'C7S o s 0ty f(/;l 7{(5’(1»/%0 =0 | ahtrc

?(0> 'S Semnx //)of/lf on q C/Ar/() (g//,}[ C’(g) :7_<Z
_ﬁﬁ(z"m)/ - V() CC) . (ot 7-80)
A1t

f=0
/[ef 4/%,/,2?: IR P mz/ s//m
centerid af flx origpn. " Vb (xy0)= (25,2, 22)
CVAR) =27, Buf L(Z()=rY,
S0 a/Z( () =0 = V(D) -2 At o,
VA(X =0, So (2%) V=0, so X-7=0.
. Vf(xi)*v - g(fi‘,\x@”/ =0
;{LHE’OH)L ~ Vi) 7 =0
F #20

gh(’( E:?(O> was ap ar//’/rar//o/nyl o a4 §/0/”¢)
{ /'5 fmé'ylﬁ”/— ot 7ZL{ d;//mzfér/ V/ff(
(f/m/rrz/c,vl ﬁr 0)/(,'5/}7-



7S

2(.

0$()~ NE-x)

Lot o ()= -% o D(Foq) (@)= Aflger) Agco
Bub Pg(R)= =T, T Ve idintily smatris.
NEGR)- Ng(R= DECR)- (D) = ~ATED

| oﬂ) NEER) = ~NF(-7)

- P MRS AR, fef 7= origh =T
DEGE) =-NEG) so 208G) = 6
/37%) 02lo...0) o ixn matrx.

(5) 27:"7(/70)7) < C-gx - Kyl, VF" (—quc) -2{7>
- AVL (X,}f);(/, /3; ﬁ(x;‘/> (NCr{ascs VVIOSVL [



2./

te dipection of (-26,-26) [icdomurd gl

Z) 1. ¢L. ;ﬂ/m‘/z dircction of @, s jn i
Lircetion of (2620 o (2,0). Jhris 05 e
Aivecdion of fostest dverease.

Note also - consider dangat pflene 1 (1,1),
a8 al 24%// 4&(/( 700 /aV/’ a/ fwas at Yht
/a/'ﬂy[. fer fr:(w\//—2>t= C - ar - ;/l-é) /’107'/’"4/ Yo

O\Vrgfmf /anz ¢'s f(~24x1—2.47)~/>. §o af
(M)')‘(/,/ ) normal 1S i(-Zq,‘Zé,-/).
- XF mz'//maw a/mi Cf,)') victor 07[ f(ﬁ,g\).
[rm (4\)) (~¢,é> ,\a & 4/'//, - (q{!) (S y/dﬁ/q 4///
will T an/7 forCt d[Srav[{)/ o i .

Z_

V/[,&,y\ l7"" /Ctvtf di‘ c amf o}: 7}:&7)1) /'h o//(r*zc{l'o%
07{ unit vicdor l77 Zf?‘ I’\:'ﬁraél/( = 0.03
ZﬂVL &—?: (K/)/> Zl YZ,( an:?" VfC?/OY ‘N K/—-/Oénc, Xm‘f/'L‘—/
VE D) = (-24,-20). Assam< a>9, §20



- V;(/,/>‘(7(,7) =-Zax —Zé)/ A

0/‘, axX + Z/: Q’;C_ [13
_ . axX ¢t { !)/
ﬁlef- a r¥X +~*’L77 = ézya’f !z(#xL)
z 2 2
(a=+41>)< F o oarx A%“é = () [2]

Checking The diseriominasd,
ar _51(4¢< (L 5>>0 e
> GN8N (r® 4¢r) #7
G et 4 - e &=
2

2 2 2 2 2 [
%44‘44 >I”)M4¢.( >"z?

Lor /=003 and oray veasomall mowndain
(o) volues for @, 4) This will 4 bruc

o [2) 0l e o3,

("4 )x "+ (0.09ax 4 (123, (°= [3]

bas fwo real Soletions ’ m// Pheon X, ) 5y



/’/fm/qulz, mc+5\/="£)mf )/:’f“ﬂx 19
5
>/r —(Vf2Q>(>,
2 4
[Xz *T[@v03*24><'>]0~/ x2)~(0.03#24x,\>] [ﬁ/j
24 24

ey M
WZ\(rc X‘)XL ave  Solufions YLO EZY .

2

(qz{—,{L) x_";_ (0-03)&7( + M _g =0
of

/JS G Concrcte f?(‘awyé, [t &= 40, {:5“0) Cz/ee so
£ = /00- 40%2-5“071- NRVAN(E (-?0)-/00)

[3] g<(¢ﬂ/yz’f$ : 710078—* [.2x =~ 2s00 =0
X 10-79/)~O-78/

!

Froom fﬁ‘?; (xfy): [5.79/)“&62{} ard [-0'75/' 0‘62(}

-—

m‘://5>: - £ s Kk ed) T

Z 7<L¢714 ?2_

T a2 7_"2 _?/Z
fo = ALy D) (20 = = K ()



29

LAV N

_ - K« .- & x
T Oy ) EE
§r / r/ = —_KZ. = - K2
wlerlyy £y g o e T~
- V f(f%f) = - L (K/V/ - —krF -
{f‘// // //3
S| e
Vi, 7) 2TE, (3 > ‘f/TC ?}

< i /,,] [(Xffo{*“)’z]
leﬁ'é (*"X,,)’L#- =

2V MEEINS x)

\ 2
.S
2076, | L ©

7 [xr

—7

f

“hy
e %? -7 (X')Q)

r

X) -

= ) [2
2ire "

f;(x%)] - A [(M

T v 2 7_7/\,6‘0 rL'L

]F(’( %) *VQK 52(*‘7“") [(w ) 471]{26
[(x-X) 17/]

%ﬂ
_ (x-x)
rlv_




50.

[(f‘fa erL_J [[(7‘“7‘)'1][2)’2 [(x«‘r) y][zy:(]
Th f(x«x) ¢ 7/1

v

1 2 2 ¢
= _/l y n R A )Y[F ﬁfz}
2;€ GL v, * 216, V}?}z

VG, = A ) (xk) 7/4 -il>
/ Jie, rt P> ) nEY

e R —

e

(7(0 C)(ﬂ: (/05/('>(5¢‘4Z> = 3 sinlt

o (Fv N () cos2f . ot

(Co)'(4)= -2sin2f

(fod) (1) =0 < (o527 =0
<7 24 = L

!

~=1J v )

)

;r\

N
<y VM o

T
v
L
1)
+I1
)N
X

SN
e

12N
N
:e

=
-~
”

(05151775

Xy



Q:0c> [7‘> -2 7/ (2 >:”Z<O

< - a max
(]Ca@//(-r?') —"25//1(2 3%> ~ 220 e men
(F0) " CT/4) = <26 (2-5Th) =20 . a max
($0c>"(77’7ﬂ‘--ZS/';/,(Z‘?%)"*Z >0 S 4 omia
-\-(§0C\)(/%)(’>: (052‘_/-3/'r\_77:(7fa)2 '21_
[
(£e(F)- cos ] sing (T E) = 2
[
(foc (3@—/33;@,;13’7 -B)(B) - "3
(D E

cas o son o =(E)- Q -
(7(“)(7‘) =2, amat, af §: 7 L

v
(F(N = "%, aomin, af t25,2

3)

(foc)(x) ™ cos't * {sin't ,
Lot 4(t) = Gocln).

~p)

L) ~2cosasingt 4 SsinteosH
= (sintcosd
= 35//)27/'

4///24_3:(3/052_4‘)(2): (/d§2/f‘
L) 352k =0 € 2420, 7 w5




3/.

T 5 3~ 5~
£ /Z‘::OI 2, /1, 2 //]2/{

A’,/O)"!/O?/U) =6 20 - men
4 (%) Gros(27) =~ <O L maw
L'(m): Ceos(zz) = £ >0 L
4”(3’72)’ Ceos(z-%h) == 20 .. Mox
RI(R) T g cos(2-2mM) =6 70 L min

(100Ch) =, 4 min, ot A0 7727
(5D F, & mar, a¥ f= L, 2

740“/0/ r?ap/) . Mcr‘ma/
fo The suyface ﬁ/r'r-ccﬁq/ .
Yoovero Tt Ky/o/om( 4T ... ’

Find [ine From (L1,73) do &y plane, alom
/oﬂﬂ of novrmal 4o SaySocr. 7/0 | j

/\/thco/ v[o 5(//’;&(‘( V{(/y Z‘) = (27¢)27,-2—E>
UL 1L,73)= (2,2,727%).

line s (10,76) + 5(2,2,-275).
i infescets xy plos oen s conid 20
J3 - s2%B =0, 5= %

/nfer‘SfCYLS )C)r//am p(T (///’f) Z(zlzfzfs‘>:
(Z 2,0)



22

/),‘sv[ancz 7[/'7\/1/; (/,/17%> to (2\2/0);

V(- + -0+ (o-R) = IS
Yk JEw o ge o

e

/0 un/./%zc /0

gt%@ {o /“2004 (L\Z;O)-

/o

Af ey, = LE Ty 4]
Zzﬂl ?é (31 Su 77?(7&%%3 o X'= [;;]
Dyl 7 T, mm

Y
Z

- [x()cw\// 2l t ’f/*[xﬁ,é)')‘ k 7{;&,7,23'2
= Vg("l‘/,’@‘? (2 /ﬁf/\/pgﬂ(&@.
_ . k(Vha«/ J‘f /)7{ ('S a// féfj s 4. V—;- )?:O_

/.‘é., /(frnq/ c/)t /01[ 'S 0/// ;é/ég/'(r (naé'cu/qr Vl()
V‘):(K,y,&>.



But Vs s cust e plane /q /gg
v /

Wﬁmgoha/ fo V{()CI,/;Z>




Review Exercises for Chapter 2

(ﬁ7 fw 7—'0) Z: 3>(7_| G crka)/dé
}W 7(:0) 2":>,2) a/ara!ﬂq

;M /(t/f/ cet K ZxILyl <= 3K= Xz+%7~lan e///'fr.
E////'m/f‘ca//am!o/a,/

() for y o,
AR

2.
-
7 T

ﬂ/'_f s 4 \‘7[0:/(‘&{(0/” 84«1\7()
ﬂﬂi’[ rises (frm Vltj.ﬁ fo
oS- K) ;W (ars < pos. arm/ 0/((7'?:(5(5 7{&,/
3T ‘
/arj< VZ(jQV/[V(/. [ L S'A(tf’[ /s Smaofz.

(«) F: éz""ﬂz, Y @7((5{') (5 25 patrix

2 2
2—75_\/:2»7(7/ ) 9)‘7:7(1
d R Q>,




iﬁ:f‘/ - ~7€—707 2_2/’7:/: ~7§€—?¢7
&x 4
- /_)/{(}_(‘D: [Zx'f xz jl
~RY ~ry
_7,4 -xé

(D 7{: (“7/&, e 2R mmatrdx

) s fsf"ﬁ[, G (xS pafrex

2}’1(:/ }—7 ) 2,75 ~0
dx >y D2
/ =0 %,ZZ/ LZ:O
g }7 VE
}/_'Z'-O ._9_27_0 %E;/

\W

4

v
~

¥
¥

_/

e o ~

-~ | O




}Hq,é) ( (a4 &) - .9

4@0 A
. A////m (4 AVA ﬁfﬂ = }ﬁ({ <)

Z}f{og) (0,1,0) = /);(3(6,/,13)“ Aj(ﬂ,h/)
/\/o?/« i/o,f,/>“‘ (77)07

/\)zc/a,f/):[—sw 03 DGl -’[5 OK

(oS U / -1/

/)cs(x,\/,g):[Zf Zfr/ 0] - /)3(4(,/)‘-[0 2% 07
PaY [ © ©

- PRGea dled= RS L e

/3(5:°3> (-2,/) - A ;(j(?,/)) - /jﬁ (-2)’>
Cg(“z//) - (’2, g/ ‘/7



S A Aglan = |~ L 2] [ f(] (~31 ~/g]
{0 )| -7 F|/6
~f2 4 =3[ 3§ ) 37 49

Al5es)-121 = NE ()P (1,
%é/'Z): (/ ) —Z’ 37

/)f(&,w,w) :[0 2v Zq/] /)7[(/(-2,3% o -4 ¢
Ty W - 5 32
2uv u ~4 ]

Ai(”// = Z ~.—AS('/|Z>: 5 2

’Ssc/ Xs ( "‘/
-7x 27 2



A(Fag}[i, o)z )} (3(3,/,0)) 'A§(3,f,0>
/\/a)/r<' g(B,/m} - (36,/)

Df () = x ) AFGe)~ | ch
[ ~%e
/Z] 1

Ag(bz/,gﬁ)ﬁ’ (5 p,/es O I

t wt
Ts ew éw w

ﬁj(i,/ﬂ) ~ [Z 3{6 30]

A/Y(o\?)(?,/ﬂ): | S« [C Se 0 e [fe 7e
I ~Se o LS e 45 =5
[ € Jeel S

———

-~
\
I

F(f) = Leos(m)- 22 5in(ag), 5in(ed) + T cosr), (]
R AOE [‘/-0) 0-<7, 1) [ =ca,0]
f\“(§>:[f5’10)5’],



10,

) ﬁ”jfﬂﬁ/ //'/’lc - (‘(,0!(> ” 4(-//-577) /)
AVL 7<7/0/all< )/L ‘f/’S‘cﬂ/[‘OV[) Z?"FCO’VI/)O’}?{MV‘:O'
S+all)=0, a--¢

A (s09) - S (s )= (o, 257, 0)

(a) 2= 5T Lef Hryye)r ric -2 =0 2= T
VE )< (6,5,8)= (2 g T e )

)

o VF(/lllc'?) < (26/2’ 25—2) - C~,Z"/> = (0, - ~/>

?

(4) Eguadion of plonci T(R-R)70, A scrm]
(o, ) [ony e = (1,0, 6Y]
= (0, c?-0) (x-1, y-2,2-<7)
= eM(y-2)- (2-¢) =0 oy

(17 ~Z2-¢ =0




/.

) The plornes call Qarc Vox sams mormel vectors
laf Fley2)z x~y~2 =20 .
novmal =/ F = (Zﬁ, ’2\/,"/>
N (27\,-27—/) = (a,c"‘;-/> 7 S remn rigrmal in @)
.. X0, —27 = e y
- 0-(4e) 4

43
-

272(/~>c1~77'> Lot Fﬁ,yﬁ)’(/*?‘l:);)i"?’d :

/\/mfnqa/ forv fanjfm//oém - VF(Y,ny)
- oS

L
Foom () o) Yy

f=- 1 E =~/
=

. - - _ﬁ L ) _l]
. VF(YO}\/o, ;[X,,,)’db - m ) /"x,}-/:




[ Z.

_ X, - Y, _
?E(Koﬁ'o) ) F(Yarya) : /:(
ZCY& k‘: - ;[Xo,\/()).
- -f SRR/ -/z
k VF(YU,YO)%(XOJXQ)\ - /)(0)7'0) 7{:(”0»)',)) ‘F(fa))'o))
- ()(c) )6 )75:(7(0\}’0)‘)
‘, VIWW\ﬁ/VZO vla ”SchL/O/GV\t (S /GVQ//T/V[O (Xa,)l(,){/xo,yé))
- : V;hjfnvl/o/ﬂ\t (s /(}%}(vz I'COL/ar qlo_(\i"yv)‘;(xmyo))'

éfmfﬂ/'m/é) Z= (/-Yi‘yq): I's & Zcmz's/aAf( y &5
257 X2y o X'IJ)',L%'ZQ?/. e t/ahgsz 7o 4

5/041;’( ('S «—L {/?CV/W 7(0'(71/14 ﬂl" OY/‘jth : (Xo,yo,/i(xo,)’o\\),




/3.

§/'M//a/)/f} L Q,/L SL
}7/ 3/\ 3/ K o 7
F o F ok
%}é 3}4# 3z 5_ P

F(r,ylz) = /03[)(4-7) + )(foS7 + arcvlqn(%‘;’) - & = O .

s
g(/&):ﬂﬁ/([)f‘arcylan/ "/YL?

6 " ;(4—7 “XS/ﬂy ! lf(?“f)’)z
Fa® (.
«-\_ 3’_
CYE (1o, 1+7)- (/+/¢5’)/~0+£ )=(£,2,-1)
;ri

-~.;\4~(>7“7§?):0? ( 2] (x //702</*l'>0

o 3(x-r) +dy - (2-1-F)=0

=0

MY

o §(X—/7”3y -~ 22 +2 1

v /0% +{y~§[—2 =6~
e ——




/(.

(7

/VV Ow'\/ X 2 = XS'// (s J‘MS/L— ﬂ( S;A( 7(;04:?[/'/\4
M/rﬂ a/m/o/f/btﬂ/t X.

FC/V /e’(/< Carl/fs i S s/n 0)/ :arcﬁh(
71

2

X
/\/ay[z arcwzf, /5 /zfmw/ mn/\, -[ = 'g i//
Whiepe & is £ixed.

77/(“- (T/n)f) XKOS/> . //4/‘3 S/st ﬂ( 0///{/rcv//'m
7(7)’ W41'64 ﬁf 7/(Wl/ﬂ€rm[u/z c/anﬁcs Wu jrmV/CSVL-

J/f/f'g /U /y[a/} \J.&(sz (0)’ Z) Z/\'”:;‘O KOS/‘A ~/; /lh\ ("5/‘}'\[)>:0

Lo

o 6(/(14 ép/l/ @70} zﬂ[\>0 S .f. ,,'1(‘ 0</4/</\)

gz,(y] (dSi’//{é




tfo chyl < [ <€

L roswy=sl<elsyl i ocfyl < S 1]

Yt 2 <& o (y-0)° <f, o n x| <)zt <s
o ned zyl<m <{ .

bl G (xl<f lyle],
. Civin ony €20, &/Mﬂ )20 from
A/{_amo fii— o Lep 8= min ?AJ;
i 0<7’{2—«7<f, flen 6 <(xyl <4 45
S bown aSove . And Fronn C15
[e0s wy =il < €lxy| < € x| | since (ul<f .

//OSXL”/ -o{<€ F o< Xeyt <§

x

o [xy|<[xl<d

. //\//11 (OS‘K}'-—/ = 0
(y)=(s,0) x

)
/j/WS Do line V:ZXIV/‘;_%Z-) :m:ﬁ



/1§

/71/1 <Kht(-f— ) rexl oo
/Q 3?2 / SK Z//x/yl/

. ' I
- //'m(vﬁ ﬂé($ﬂ</ fC?(/:S‘VL

@) 1( - i 7/§z'h><

fy 2 S x ,

}- = .- Q{(w,flé)1(4—7$1'mx,(osx, xc{->
¢) t(xzvf\/ﬁfz- = /0 (xtye2) 7

] V{(my,z) = /0 [(7\7’7¥277 (?(*7’1‘2')7 (x«/v@?]

(637{ -Zg 6,:%'{ f’“(x+>

V;(f’yff): (% i) (x 4/)>

M=

7{'1‘f“ LfL
DT L X (2,0)

(szf/L'

= (7+2><L)<



20.

/) (F03> (1,2) = A?ﬁ(g[/,ﬂ»/,)g(l&)
6(’,Z>"~(Ze7<q>

i (2 -2, ]

0 O

)/(/5/)7) XfaS(rﬁ
d @

L DEGG) = A (2ee?) =] e 2e”
o o,
t005(2e5)  Zecos (Ze$>
[

o
— X'L )(.1 N —_—
5 bap) = | Zeye Z;f] "’35("L>“[ti f,ee,]
o DFa ) Ds () = | e 2¢ ﬁc ‘]
0 0 i ?e’(
64(05(2 cﬁ Ze (aS(Zf)
8, 0

= | /e - ZQY ‘/ezf?é?
0 0

Jes(as(zes-) 7esra§(ze{>
O O

—




B} Voword 7l an
dY'lj/h 7C)’m/;,| (LJ) rS (0,0)"(2-,0: (’Z '/>.

Uni't v<clery '3

-
Aate of £ s
a¥1 or chanwge ‘
j in o//rzcv/(‘VL, %ocf/afp(mffj/rz: 777‘:&7

V(e = (F
_ (9 ¢ /0 Tyt
g = 2xe T xzvf)[(ﬁ ) (-2x)

- ’(“‘1"‘1&0 TN
';‘\ Z\/C VAR, )r (7<1f\/"'> C~(x L)MHO) (527>

- i} ~1s =
.- 7C><(Z,(>~ te " 4 () e 1T

- -rS
PG 20+ (N5
- —
_— 97{(2,/)- Iz (—/Le"j-yg’f)(—_z ;i)
re 1 Us
- 32 -’15
~ — - + i ~/S - ﬂ ~rs
7w e T <
= 8}7/5}(_’"{5




Since JF / B_Féd flen D_Fﬁ >0 .
I x 57 97:/}7

AAF/QX <O, S0 // 0
¢ />y a7

. >/ 0/1 criqseS asS X /'n(;’wS(S) 7fw an/ ff'xw/fg,

/(/dv{z a/SO) /{)( - _}F/}Z ] ah/ e

77 DF/r¥

ﬁég\L>0’ S0 _)F/}Z@ ) 90 464&
O/ 3x 9/‘/2)( Z]—

R X (creqgstzs aj f/lC/’t’C?SC'S7 j{m’ary ){/TCC/'Z,

74 (S ogtfz‘aot.s§« aj/ffS 0/@: il ns Sl'jh ' WI'(
Z{WW!M/A FW 0///&/>C

(‘h/)ft'ﬂ/(’k/nﬁ "Z':F/X‘,y) 4 }F/_\fe# }FA/ 1[07/ 2= d



ZJ

VZU %((/ /aé’/’t(’() /\ % aﬂ&/ ﬂ/ ﬂ’MSVLh/Wk 10/7
p//as e m/; Since fr 20 W,,g/ 'C)’ Nl

{ﬂ\(")?al’lgtﬂf//aﬂt af (\Cc);?’,) Fé{m%)) /S
2~ f/xo,\/) t g,%&o,m(m +§¥(x°,y,)(y~>2> L]
X

———

/
Vi (o,0) 2 (%f(x”%)) %’%—’[%:‘/D'

A V(CV/W, i (Z\'z Y\/—//an(//(r/qzna/;’(uér q/o
Vf(m,yo s of fe Sormn (*-3/;-((%%5)9}_{&.%))’

S dnce (s &/Of/)io”/f/lcf [f//'ﬂ\ 7;(7(/'70) s 0

,\ . /,rm /arq/é/ y[o 7L/['S V(CV/O)’, ﬂ)fot«j/
(XazYa/ 7(/)(0170)> LS

/(:{Z): (Xe,)’o,;'(ﬂ,%)\ +/{E‘f7(7‘m]’a3) yx[M))’o),&j



o d e KA satesGies T3, Tl
vlamszw/ém, flen 2 lies in VL/%M-
Z:m/ /a,‘nv‘ o V() Js of The form -
X = % A Ay 04 p)
Y=t L, (o)
2 = F(Xo,\/(,)
5“45‘[""[“”“8 /nto [1})
i(fa,7)= /{/fo—)\/{,) + 7{x(>‘a,yo>[><o~7fviy(xo,\/,,>~><o]
+ G Lyt 46, G -]
RTOEAE 1{(%%\ * ﬁx(x,,yﬂ('/ff/(myo))
A G (76 Gom)
R ICHAER ICRAIRY R SRV S
so {049 = +65.y,)
S AA) satestis T cguation of fhe /o/arz( o
all 1 5o P fime lis in The //«nr,

)



) T rrmal o The dongot v et Gy, o)
is o (L Cay B Gug)y =0, 50 Rpnd”
novmal (s ¢ (e o), - Fr0e), 1) =57
Con kAN B s

Since d- k=, IFl=], then
[ = Tk +hxv0 cose, oy
Sec b6 = 7{,%;;7‘7 7 Sec*6 = Jy 4 792¢/
But [ ¢ fane = sec’0 | 5o
Se6-(=Fan6 = fy ¢+ z{\/z

 dane = W = //W(xo,m)/

@)

<z {/X,\/}: >(3+ erasy
V‘f(*;p: (§X2 4 ZKKOS/) R "Shp 7)
V%(/ﬁ): (S’, 0). A l/ch/W/(r/(no//'cW/ar Y0



Thes s (6,-5) . = Dl4) = (1,0 £ (0,-5) &
ij X)f//anz/ a«ma’ 7'4"0«54 (/Gl)

I (1ot 2(o-50).

awj(nf/ém af (/,0,27 (s =24 S—(X"D*é()’"a)
. 2= Sx -3

/90(5 Z - Sx-3 fmv/al‘n /("0?
bor UA): X = (120 = |
7'—0—,7‘-?—“—5'/7[

2=21t10* 2
7

2 = Ss(N-3 =2 . )ff5

Z[xfz;cl{/:zz. gr(/,"a)zz]g(/rl):'?l
3 VanﬁrﬁVL/O/énf: 2= S + Z(x~/\)—$‘(),~fz>
ov, Z* Zﬁ*#zsz
Vf(xy): ira//;,.v(, @z‘vzs /)rod”nv/f‘wz into fhe
%7"/041/’1( dz[ VZ( Vlwm/ V/O VZ( /énr-



29,

Tre = (X fy )(25) - Y yN2x) . 7/)9/2
o (xqf “)L (xq'ff")L
fy = Gy )i - (y)e) . - #yod
(%*47*) " (<)
fe(i )=/ F/(/,/) =~/

/)/rf c?[{‘mna/ J{rc'va{/'c/( - V;(’. />~ 7, 7(:‘ a;»,,'yé Vrcfmf.
(1,-1) G0 =0, a-{=0= a-%. (cq,a=0).
é(n/;‘ Vzcv/ﬁy fw (/, /> (S (fri)fﬁIQ - Q/Wj i(f% )’E)

e

(@) fe > Ceoslya I/= 25 (ye) dy ==y e sy

1[)((0,0,0>:/ /(0/010) -0 7(2‘(050)"
//17&//:3, Cou (§)§)"33.
Uilod) @ = (100-(3,4-2)7 %



21

LY

@) dnryre dyoxee Jz:/m
Be(i02)= 3 4 =3 501022 2
170=Tses = (1)
TE0,00- G (339 foliotd - 22

Vyos~
_ 3
h / /6S”
—————=

e =25 pa— L > 22 YfGs.5-60)=(Co00,7)
- V¥(3,§'7>'(;7—(3,87—4)>10 -
€ (x-3) + 0(y-5)+ $(2t0) =0 o

Ix+Sy t 42 =18 MNomal: (3.5 4)

[t L) F(s0) yn)  o<t<l
S LA = B aeie) + (5) (1) Ly chain pule



30.

L) <0 | sinc (7(,<>(§7{§>+(7f7)(;7{§> £

- 4/)0 rs & ecreas)\ LACJ/‘VZ’\ 41«/ : A(D 2A

AR ﬂxm,ﬂo) ey, yO))= (1),

(—/ 5“3 §Z /o/mour m ﬂ( ~V7—y//< V[/m L,/Z/cz
'S 0//0“}( Vf ﬂ’t ﬂ///z(.f//h 07( 7£6¢.SYZZJYL/}’IC/’/45(

7/()(//) = (Vx, Tﬂ (ﬁ/x, *fﬂ
y “VT(K,/)= (’ﬁ/x,gﬂ‘ S VTG = (4,70,

—

VW(X:\> = (ZX Py, R ) VAJ/J >*- (—/ —/)
/{VW(/// /—7(/ )/ 'f\ //“S A/(X/ /anjzr
/most VQ//”/// {7 fﬁmv/.

(),



3/

Neote: should oo
f. 85— /F

@) Lot <L m/‘%,'x</"/mf in B7 snd dbne
()= FOR = VEx) | L0)- A
T ) = pATEEY) Cere, F(R) abs a5 o constedt).
g <5 5= f(hoy)= ﬂm Mhen 5/ A (5:4)00)
IO EANENE /JF(/\;:) /ﬂ]?al?‘)/m'"m;/w‘m
= YrOQR)-% (vector /a//oroo/ucﬂ
//1/ )= JEOR)
/tﬁmj =0 /F(F%VNF)-S{’
Mote - i L) = xy, A,y A,) | €7,
bhire §: R 0" ad L) (1O, 50
Hen B4 JM:/M} [f] , e K oot as

: . fo’)'lsV/arlv/sr
i (3 Ko




(1) Wt .
¢ £ R Q09 2 R - 225) - Y as
—':- )\X-—Z_‘Ry —}ﬁ?
= A(x-2y =T %z )
B ’f N 4 = X 1C()<,yz—)
mmojencoots 07( o(tjrt( / l

L Clk for T LR

fes (= L2y (D) = [ =
2 -
fo= - 1xeV )= - 27/%

- - v%” x - (Z&ff,f&)"(*,y)l‘\)
= Xiy f\/f\/a 2 4,

6 22) () ()

= ><—2 - _)(_7_1 —
e 72 = 7(“27—7/72’“ =7£/7<,y>z~>

CYE R R



33,

_9_: Df(x-y) L o2 [m/] /> £ ()
/ >y /
Al - Sy
7 =
B i 9-2 _
/9 b 79; -
L’“"/) £y D1G6N) + ~/ﬁ§—[>(./>_ 7&/}_7) _
/ ( / > /( Y 7Z>
Foey) 4 /)7((7«77“ Nt Gey) = Flx-y) = ¢
/ Y =

AV NN VYV N CDER-

. Z = g(X,)/):(fOZ)(X./) 6: éz_”f/) //\)3 o (X2 m&‘fmk.

Ag :fgg/}x* gf/))(]: [%f }f

P ’f(&(xﬂ) )4 Db _ )0 - (XJ/YA -2y
Ix Ir IF ik )"

>Z' = 7C (4&/ }Z' M¢ (x=y)1) - ><+l)((> pee
7’ } ()™ (x—)')z—




34

X% t yﬁ“ = X[?t (A(X,)/Q((Xp

’y 277;1] v /; (& (""/9((;7;‘):/

- Hm,)[szzxy] -0

&E~N"*

S'/f'(( rf/af Q /UCa/me W/OCa/mrn m/ )(o 3(5\>0
St F(R) 2 (7)) ¥Re Ng(R),or

L) £ fR) Vs Cﬂg(x)
/zvlgf/x; = §(%) Loy ENFED
(i) ho /O["”j all cmf,mm{; ot 5 comstant- wreqof He i1
o/cg-v&) . M( ) o ol x DG

and 55;/(%’2),) 's ¢ local mmax ov local wain o

/G?.?);J)(xz); ’ff)) Sinc 3;(/@’);\ = (%) .
" 3){.(6?;’},.) 20 Fromn colealus of oo -vavicll.
. }l;f (%) - esl( (7)) 70



(d) {W ({) ond (/'/) x {, c/ra [, exes
[Y,Y) ?',(0,0) S/./’l(<?[ﬂfa7j\;/f‘</ 4 :Zﬁ//udl j“fvaﬂ/
ﬁaoVZ{MYL dl( /o”ﬁfﬂmﬂ‘ag/( SCa/:V -va%(m/’;amfl‘mi
[w (K,\/)"—/ﬁ,o), //m,(gy[ Vz[rr sz //'n/,/v[ 0/(;[/m'1’/'ms_

(1) fxlo,0) = [im FOtho) =Fw0) _ (1, flotho)-0

h—=0 h h~g 4
= [on f"OL T
=Y : ZO B A—:,O g 0
fy[a,o) - //'m1 7[[0,0 *0“7”0,0): /h,, 7{/0,041)-5
L0 b h¢ /
- /{'Vl’) OZA 2 7/?1/1 ’03— = 0
fso 24 = fao
(ﬁ) 7{)@ (0/0) = //'/44 7{(0#4) 0>-£/0/°>: /r‘//v. 7{(4)()>'-0
b0 h b0 K
- . ZIZ'OL ‘ L
- fim g - (% 17O
@ 4



mo)ﬁ/m %w) {o,0) /m, ,wa

( 02'Z ! O
- /"‘\—5‘_44,_"_ < /’h’)_ll? =~ 0.

h—0

(C)(3) is not olifforendiable ot (0,6). TF i were, &
é(/oa/D( {( (mvlmwfd e (0 0> /go, Oz/mg )/ X

/aﬂ (/) !’MUWWJ (/')h/] dl = le_ 7£ o = —f(ay)
?(‘yﬁ(do‘)

FW(//) UST c/?fr’n/'vlr'/w : /s 0/( ggff(m/"m{/‘ 4‘/{3 1‘7[

/hq [ (7)- {2 ~T =) o 7
ch)( //7( 7<o(

Wihere %, = (0,0, F(5) =0, and

peG)=T=[He0 Bl [o°] fma

<-%)=0 .
Dz reducts o //Wl { 7C/>29)N =0,
X_Q(OO) /[?41/
<2y x 2L
oy /1/44 xZf y? //VV) 6{\7 =0

[x,y)—e[a,ﬂ W /x)a/a)
Z—I[ g(,t/,rvch VLO /ﬂd/cr cow/r'/mflﬁ

7



EA

X=Vrcosé, )/ //smé VZ.M, O<Z>w o(\

4‘((W\’l’(5’ o <l/\<0,\) 50 (7(]/>4(00> !tcmzz/['rj’

r— 0 .
/‘ Lfagé Sin @ //"’I rcos'e SIn° N CZ]
r;m/lo (/‘rosa 4/“7(91/1 G) (I") s (056 17 S
t\§ oSG ;0) Wcm ZZK ZCCVM(S (5/1425:/) .
/[W, forv_ = 0) <o 7£/°5 /:'ﬂrrmv[/a{/z.
=0 o
2, o1 0
f oS &5/n 6 -
it ocoseF0, Ten lim = < deio !

2 2
r =0 cosSTErsin®

S v 7[ (S ﬂ/ﬂcrwv‘/zc{/f
B FW ("">l 7{ s a%ffer))//aé/c 4‘7[ [0/0)

[
@) H Gp#(0,0) 0 Fu = Znyloglc'ey)t w55 2x

x*y

IC)/ = Zyx /vj(x ‘7>" x'“\/ -Xz/*;- 2y

V;/K,/>:/Z7<)’/aj(xd/)+———z 27’)(1/03(;(1‘/) _,__Z>

X+



j“? (Xp/) = (0,O>, US ¢ o/fgt'myfm

F 71%\ 7C[0 f4'b> ﬁ 7C/0’°> //Vh (0"4) 0 /”3// +4) w) -0
f=0 A e

: 0
1M l‘ "O

[0

¥/ [inn ﬁ/O OV’A te,0)  lim 0 (a1d) [og (6% oY) =0
4o Ao 4 B

/;m "6‘ =0
A%Z’ -

)

n

RV ENC, o\
C) for 2], = ysin () ¢ xresla) (g,
7(/’ xf'n(ﬁfx 7<7f0567'f> &i;)
VH )= [ysinfe) - Bz en ),
(xsin(55) f-(j-gg—;-,.m(xa;ﬂ
For (e)=(0,0), use debintio

7{)? - //VI/\ f/oJA 1{{00‘) / /07‘4)05”‘((04[)‘44
f— g Z A—?a b

o 2
[0 ; O



e

{,- A/,n. mmo f0) /, o(ﬁos:niﬁ’m)-d

S5 o)= (,0)

@) fe = dan(E) 6 5 (,;(ﬁ)y—”

(1) 2 e (1) # 2 = Aéq

(/«r(as) J (7). by =7
)

.Wm%(ﬁ, z)- el g + (DG
R
R

() £y = =5/ ep) (2600 @) (1)~ 529 0)

fy = =5l (R (4G ) 40 e sia ()
V) (7 7) = - 7 S"?ﬂfz (o))

S YV




3¢

O fo= @) b)) 2"
fy - e"‘l“‘/l(fzy) N f/(u): 2¢°
V0D (B R) = (20 (209
s -272<¢°°

5\ 4 :(Z—Z’~C3~¢))1+4>;
-2 2
| -3 (4,7,
g‘) 7()r = ),nyg/},[xyfr) + ny(dS(X7%> ()/a-)
7{‘/ - )(CX75/'/1 (7(7%) t (;X fg5(x7g—)(7q 2~>
{:Z = fxyros(xyz’f) (;c7>
- 7(70(0,/,!>= 0t/ = /

fy(o,,) =0 40 20 [ Y607 (o,0)
gz (0,1,[7 = 0




59

2= f/r,/) e’ A f02) 2

£7
%”fjfﬂvl/déw\z Y i f//}) * "fx(/;ﬁ()("l)"f 79(/;2)6/-2>

” ]2 2 [
L9 o) s (1,00) (5 §>5>:i

27" (*Zr) g}e[/,0> ~- 4

/1)/ - C_jyz(-(ﬂ B i)'(/ré): %
Vb (6) = (E0)

1IN

x»tL ] +2°

2.£).

VZ@/’Iﬁ(ﬂV[ /0/6«/12' 47[ (/I S

. s (X—z,;yl)éf _ (7((279 72)( (/’2_) = Se "2C -

(kT oyt) $?

x ~
S (3) = B Kha): e
K"}') (% 47) 2 S



4l

. e 3 4
VA Z:i/w/\‘z—‘;(fz),w
2S 2+ Se 13¢x-3e —?Z()/J 5 e | o

e % ~%<y -252 + /0e =0

(4) /4 /(r//qv[/w 07[ a (ong aSN/f 7{[,(nc7[/v’>7 7C ‘j, af =
/ﬂomﬂl Xy , 1S fhe Tarat{mn mafrex 0):/614/4/
//ZNV&V’/(/ZS' 0'[ 6?7[ (x) Y[IM‘(.S ﬂz Jaca (G 1
/’VMV[N?(‘ m[ /&r%l@/ ﬂ/(/‘/l/GY//(/(S d): S QYZ

() fivecd 7 £C00D) * F(5indu, cosFu)
= Sin 3q + (oSEu
[03 26in3el (053:)(3) = Esinfu [,
= { sin3e 05 % = § 510 5u [0

- Jg-0 =0

54&{'/1 fule UCE (msrm ] /DZ@:EJ

- Y5 in Sy



A}(X,ﬂ‘— [ 25 1§
CNE(ED) Dlon)= o 1]
Y RO WAAOENE :]?31 =0

5
() /!o/r fly) <o, ¥x,y 3
for (=0, X’0,7:o r'vaﬁ )
— soludion . ol ?F0
lvr C:‘/, 7&2?‘ (77L: /\ c=! L_iﬁ\ . _g
Xu 2 - :+ __i_’_/
ar — ,Z'— =/
( /7 Sy
APy A 31
- - an (/6 st é(//ﬂ\ |

vertieds a/’ (I/,O),(O,f:g‘ .
— 2
[~or C=~/0 , K "’777_’;/0} o

&y
75 ! /0/7 —/ - /: 4/’1 4//78‘( W/ﬂ l/c/*?z[‘as'
qu (f m,o)) (5)1 7702;)

(t{) 7()( - =2~ 4[70[/‘/>': -2 . ,{:[ ) - (-) -
e AL

7760,/) / ﬂ//ZQV/(s . or ci/' n Yo - énc
of Svll;zs?’ qs(cnﬂ\f. ﬁ/z - ( I X}’/ >



ﬂ 50 §K/C IS an (// V/lc'a:/ amg/w/
MVA/«,K/ at (xy,2) " (00 0).

At (x,y) \ = /> (x/ 2) = (1, f,»/0> m/
av (/, , /O) mq/c:ra!qﬁm/, 4(&0%/15 v[o&/a@/
(‘2, -/9) @/'WS yﬂ( o//(/‘ZcV/IM 07£ M/er'MLmq

l‘h(r(fw’c (h f/(m//aw [ﬂy ﬂ@.

/mL )f/Y,y/Z) = X’zf 2)/ 2v‘ 5%1 = [ /\/mfmq/ 7/0 surfa(c
77([70/,2) = (Zx, v (*5>_ VG /,/)—“(2,5‘,()
AN = (106 f6T) A time, sT= 3G046),

[/\/Zu/( 3179 (S o l/lcv/&v (A VZ< o/l'f(cvlf'wr d7L 7

/\/,,v/( :[g%/g_}f)/: /05:: / SCZ,L/,[)/; s] 2541 = $7sl
. g = ’/73‘6 - m
0= () F A 2 (2,46)

v I(T) = [/f 1, /+2 /f%—%,{l



4/7/

CTE () = X .Ly 2= (03, (hen Soly
For %O/Nﬂ =/08 .

(14 50 ¢ (1 524) ¢ (16 75 9) = 03
(1t 224+ 5080 0 (10 Bt w9294 (1 o0 4 55F) =

’%i,”f r 200 | or 7//_2,:0/{- L ro0d= 100
o 01" f Et-w0=o0
: - /2 T 7,4,4, * 400 ] /r)r"zch hzja?’fw rec .
2o
f: -1z J.Vvilﬁ _ -2 /6 X357
207 26 & fﬂ /49

2T L 2T e T s
- T2 (349553

,Z—\rr/w, Z 43 V;{@o,]/é) = (2, 47 (2)= hﬂ"“w/v[o Surfece.
A W(/m//aﬂz///qlﬁ line =2 Lx = 4/ 2.

-

Cox= 32, Y= 22



%S

~2x% =2y 2y

@ 2= () e () L LT
O N
Zx ( ~24-2y 29‘7)(2{‘2* 27+ Z/ 7> (( Zx- 27' 27‘7(Ze 2x-2y 26 Zx)r>
(e Ze-2y | G27) '
4 elx7~z><-27 %/ 25y -2x-~2y
[z “2Ke2y ’°/>’> -

Z/ (5 Ix- 2y Zry)( 222’( 2/ Zx 7) "((_2‘-2{; ezry)(z ~2x-2 Yy er
(= T

"

- 46279/—27(-27 ) Z7/7< 62.7(\/~27<—Z«/
(C~ZY'-Z7 - e?-rf)L




2:2__ (L )Zu—(wv)(zu.)Jt ’%NLK
9[4’ (C(Z- L)‘L [(L{i_vzyz_
(a2 )2 = () ~2V)]2'

(u™ Vi) (u *1/7‘)
3 [:ﬂﬁ—]-(-<“"5 L)1)

_ —%- X x >
- a 7&( v + ézy' € yl/b(

2%
f\/x

- A/a”“y(e‘*‘f)(c*é 4,8 ) ()

(T

~2x-2 ~2Zx=2
- 4627(7 2K~y . %yfz;cy r=<y
(5 2f)*

L 2 Qv
)/ 2V }7

- ¢ X7 fvru”
Cazf(;l)“'—l(‘é > t (MZ:_ 7_)14(6(6)(0
= AN AT ( PN )

(C—Z‘f 27 - Zx)r)"—

~ s/eZ%f~2;<‘-27 " 4% ery-Z)c -27
(22 _ e* 1) &

pER
7

-~ 4220
> u




L.

47

2 2 - (Xv[/)(X\)f>: XZ'_)/L

V4 U

\1

(ﬁ 2
L X2 D
U + %— l—z :(V)(/%“ 0")(/)
- (X*y)+(x¥/> = 22(

rZ - Q2 Yy
= )z Dz.
&7 Iy }7 Fv %l; = (D4 (D) = -
':()c-),)—(.,>:—.
X, 2/

-—

9 :
jc;—c/ om Q" /‘FYZ 5“///; 07C VZM e’fv%v//'mq /:S amt{/j

T4 is wncliay of 7l
tar ! IS mean
716 ):/KVL /”4{70 n9/1n7l Uarng/zgdz[ ;}/VZEV{W:‘/}Z4 res féf
/'?5'/0

Yo
ﬂ( Stwn/, (m/asly/z 7(Lcnc//7)’(

A?f&th/lr/t
i §ﬂ¢ /4%«/:%) e ¥ = 7£(u,1/3 ulsd =x,



10

/;)(am/o/ci let w=Fluv) = wv 2ot wflx) =5, 06) 5

I 9&/ = Q__YIQC{ 9-7( 9(/
Ir du dr TV IX

= ({/)(l) + (u)(z)() = T4 2x ZxL
1‘:£ e lonnd e confnsion , and a//m/w/

rw . P;"_/ 4 2x dw ﬂl'l"l Hy - Déu U=x.
Y® oyx Yy | Y

S /)7 ;{O,

/“L Vlfm/ﬂ el T = (- 0’2%,\5/\ + (‘o-S‘C/kmv 4
vc/aq’/\/ vecFor . Noetheast rs 45

and 05457 :S/Ms” = 2/Z
(20 /(m/h)(f) (07T Komfl .

. 7‘-‘ (/072 k’ﬂ%r) IA t (/Ofl km/ér J/\



71

50,

Ty = 77_7 , ﬁ/:‘rccv//fr/na/ Aersvative
:(—o.z)-az)-(/aﬁ,/gﬁ>
= S22 =372 = =ST2°C [ir

F) 2 (4) A ecr )
7’5( 54 = ff()S()/_f(/f)CS(/f’)* 7{(/{,_)3/(/_{>}

Lot Len)= 50°7 7 log L) = SO0 1og 5
f/‘ L) _ ég(ff) /g §6£)

AZE
- (#) §CA) o5 £04)
- (" - A
% A

— 56‘(-71") /6'57[(14 [S/KT)/Uj f/f) - §(VL>;(€‘)7C/[¢>}
feps™ [5°) los i) ‘@.f’m]

Vi

"

F/z‘)im [ §'(1) /ogf(r)] + N/f f 4(1) ') |



) (FoDH) = lo (14 450 2005)
, (£ Ci-19)°
c(fed) ()=
2 A= bcostsinkt
-]} ZZiamg ™ lhave 2] 2 Ca3ad

fler-(/-,fz) J

[/#[/ & ](24 Yestsiot) + (O] fn (181 20084) (10 205
[/+(r +*) 1 (14 A2 2005%0)

(zmsfmj ¢ Lain rule, N(10)(0) = VF )+ D)

fq(f) = [‘Z‘I I #/«/,y,?) = (16X 22
Sinx L4

7[: / . / 2'27‘ - ZX
r (45T [ex 128 - (/+7‘)[/¢7€°‘4 Z%?')

fy [atrexts 229 (2,)

(/1‘7)
) [ £ 72

?g - ’,';;,—Z [$x*428" (/fy")(/'“%iv‘zz?‘)

V1 (C)-HEH) = I« "sz;{/ - S/t iz




52

= /X I ?//7‘/ /V)(/va‘ZZ> — v_fffi—\
(/f/‘)(//—)c 127) (’47 ) (/"/9((*” +28)

- {x (/v/y > 4/?’)//h//+x2¢2&">[/f-yf22‘] ~ 4z gint () 4)'1)
(/J—)/z')1 (/ztx"‘+22’-)

= [ ey §(20-basint) bty [1n (10 212] (145" 422)
(/-/7Z)L (/ + x4 22_2>

= (e ("7>J(Zf 7//0$/TSMA t 41(J- /))-/n (16 £ 208 (01 +Zm;‘)
Tit (-ay ] ([ # 4 + 2 c05'2)

/\/M/( (¢) = (A

?(*;7) =X ()= (<, 2“#)
2t KC)S\/
@ (o) -
Z + (o> (e"")

(50?)//0' [27‘(05(6 )KZe - ef[ sin(e?)

[2 + (05(67()31

75 [0+ cos(@)) = e sin ()
[2 * /aS(e_'r)]L

N

()



53

(> (Aa/'f\ ru%i /)(I("Eq(/'f" =/>7L(F(/T)>AF(T>

nei= [ i (5 5]

7(>( - ZX 7&: - XL : (_S\/h)) = xzsf/l

2t (aS/ (Z +fd§/)z (zf ras))z
VAT - FAL .__,L] et
2 * (05/ (Z'(‘(asy)z_ ._€-+
= /x 5-/ _ Xzf-rgll’ly _ Ix¢ (ZfroS)') )(( Sin /n )
Z%CU)\/ (Z\#(‘OS)') (z * (Og/)&

- Zete” [z t (05 (c“‘)] - HeTs i (cf)
(2 + ros (z"‘)) =

= z/r [2 + /’dS[c ’L)] - f Sr n(c )
[2+ cos(e]

(4) = (é)

[c# /(ﬁ‘) =, b)) T u (5, 4) G (xR, y0h)



¢

/Z/ Chadn Fwél A/(/f> = L(X*X/(/f‘) 1 é(), ]/(z‘)
= UseU T ay'/ T Uyt Uy

6mf Uy = O(-f SN ct ﬂ(‘s l's ﬁ‘( %FI'V&}J/.V‘ d/j' U
&u/‘ﬂ\ rrs/rcY/ o ﬂr Sme/w/ /cfr-/'qé/r.

-.' A{(/f): &()cb{ 7"0(71';0} 20 4({)’:C)C (‘mnSV/ﬂwv.
NAGE M(;(ﬂ,f)‘- ¢, o constany -

Forr x =1, u(t)= sin(1-Ct) 1 sin(i + (F)
L UCH) = leos (-¢4) + Leos(14(7)
w8 Cees (164 v (s (12 CF)
2 Cees(-1) v (cos(3)

- (¢ ((053~C0’§/>




BV 4 /*
XT. 2/ . > v
D30 - (2L ) %))
=T =LY
Y = /dl/ A/
6 (T, =
% (T(K,y,z,f), Plx,y, zj))

0.28(

@(T,/O) = (/wos"lu TP

26 2T . 26 2/
3T 7 T ¥ O«
G.2.8(

: 200 -
(259) Ty - 0-25¢ (oo TP A



6. 28 ( 0.2§( -(28(

Sume/a///, 7 - (C_a/)g0> *77 ~0.28C(000) TP .ﬂ7
6- 2.5 ( 6.28 -
ii /o/ooo> Ty = . L?((moa) CT : m/fz
G y 0-256 0.28(  -I.2%(
% = _/_%0> —[; 0.2.8( (/000) 7/ /f

This folbass fromn clain rule:
/et Aoy, 4) = [ Tl 2,0, Plyad] W 2™=2"
B(TP) - R*=£'
, Z)v‘ﬁm/ - oolf - 0= p
N{(6.d)= D6-NH

[&1 é,oj[r Ty T2 +

/0)‘ /2 +
= [@ﬂx rOh b Tyva s QT reh, 6T @fg]
7—4( 6(40\/( ‘?WVV!M/QC (an / S/‘M//ﬂgl(ﬂ/ &5('/«13 .

0 4.25( 02?6 28( 6-2-8¢
"7@—‘:(“’,?—> cunol 0000) ~(/_0g9> 7‘/0



06 - 6 T _ 2800

—a:—y T Ty ’ 7/7

34 N

-;—é:‘_?_?—é 0,286_@/0

26 _ f/_/ - 02806 4,
X [ o

ST . 136 _ 5  od ,@_-(@,ooywé
2z yAR 2 C/ﬂ r /o
6 256
T_ (L)
24 G /ooo> =
—_— 5 | :
_QL _§_2><O N and $/act (/030/ (_j<o
/O
,: %%— < O ) VZTM/(VQY/(//’C clytasScts /:q 77\(

/M/aw( A/ reedion,.



YA

(ﬁ\) /:}’('/VVI 7217 7(0//7’1(4/@7 if'l/(l/l 7—4( VG/M( 0}: a”/ Y[WE ef}:
0L, Vi< ﬂfro/ can e Sound.

) From P RT % P+A>\V;ﬁ - T
v -/ v %

°" 7/_0 - M /$,/ fyns/o,ﬂ{s
R
«. (xl/(;},( con stanfs

/Z}m fol/~//0+ x(l/_l;é>—_ T
4 (Prpf te(50))- oD

VA “[‘/Z(VJ‘[V-/QZVVT-]: 14
V‘f

L. . o
SV ety Ve = R(-p) 2y = £V



SE

V- -

QN

—~
-~

-
—

Qv . er
v ,_O(Vﬁzx[y-%)l/ Pris el ~ 2 (V-4)

= 4 gMVL p=g _ﬁ
Pt & - 26 (V-4 e Ve
s y3
= 4 - %(V—/Q?/%

LT 2x(v=4)  RTv’ - 2 (v-p)’
&) =

=(u3) AT ,Lzﬁ)(f(v—mg >
RN (@™ PN RTV -2« (rp)

(o)At e

(-0 7 KTV =2 4(v )

-

ATV s 2(v-p°
RTUS = 2 (v-4)*

-/

é




57

(ﬁ> 7:7#1((, ’> ) A M/f\f*?l VccV/W,
/\/("0{ v/o ((/\0/ VA 62{7‘)" 7 ,a ﬁ/{‘V‘(cV[/oV\a/ﬂén‘qu(l‘I/f
74 = [:O_OO(SX -0 000%’73
v (*2,“/) = (0.002¢ ) 0.0 /72)
_ 1 : ¢ ' az Lo6 ¢L2
VA(Z,@@’?I,)?") % + % -
IMCV(aS(‘n CZ‘VZ .c032 }14/./25 Wl//{

(43 VA(—2)’7‘>: (0.0026)0.001723 ) /h X\/yo/qu,

AN R R (e D I 8%

(’(\ L ,.,_>7, ! (XL+71)\
/ﬁiz—z((iLL(xz YNz —‘Z’ﬁi
) (O y7)

- Uqf(/, )= 8 "’>_ [t 7= //‘rrc*fma'

- (/’FD'(VM{/D -0 ) Y (/(~l/2:0; 7 :‘/1.



",/arﬁ//z/ Vlo (/(cV/O)/‘ (/,/>1W (fi)é) as 4

u ”,‘ql V(C/W-

Q) Lo firct 7ud¢/rahV{/ X% >, Y, 20

,\, (617(‘07{»2 )’_4Zox°k>r (l/( 1V‘L> = d =7
(X: 4/;..)‘1. ( )(;. ¢ 767_) =
§/Xa701 v, = 5[)37%1% =0, 79))27’1/, ’)/OX,LVL
%4 = Keve 5o (%, 4 E)
W/qu//“/ Vlo Vl(/) %7) o (7(0)70>‘
/ha&(ﬂg 1% Q c«n/’v[ VCC‘//Y'/ ’//_TZ (Xo,%>
Jyo

s
e ———

) 7’4« /r'rzcv[/'aha/a/fm'uav‘/(/z V[M%mv/ fo /m/

Curyc IS 0] § 111 ﬂz CKanjz ‘'n l/a/uz /s O -

Fro’m (4>) Yzﬁﬁﬁ{ﬂ/) s/o 41/)\/ /rw/(c(rt/( aX[(K,/>
are /am//f/ 7/0 a /;hc fl"dl/l/( (0,0) to (K,)/)

+ 20, Vi,
K ¢y

(0(0> LS /IUfl‘/garvL ”}: /{Vl/ cCarvi-

.~— /Z(/Z/(“(l/’V(S art Xa/ﬁ ///7(_5 7£)’VVVI W/g[m

-

EX&“V///(: ¥ ;%:;Lz - < %M /'7[ (Xc,,)Q (S

/Od%c}/la af ﬁil = C

]



CO;

ﬁ/oc'i’l?/ oh ﬂz Carvc, S0 0SS (m(,,,&\/0>)47£0~

7-47 /(Vt/bem/c 7{m’ ;I/\(,y)if ('S 721
[ing a(x,,y,), a [in ﬂroujl 7]«

W‘j/“” !0?£ /’Mf fd)’llLC(/(n/'hS ﬂu( W:j‘;hl
70, 2 4q/7(~ //ph(s_

@ o (<" y") = 2 - 2y@y = 4 ()=
dx

; P Ay X
2x = 250yt R RNt ;(;f Y
<é> 7475( arc\ 4//0ff40/a§

4/44/" =0, g/ﬂ/f )

Ver ceal Lk

A/Afh C"*‘O/ /-(,/,(/
(Uryes art =X c-X,
457/;4 y[dvlzf VZ‘/ 7/<)/

i

oo




Al

Y / _ Xty
[ f 4&7)« 0 =R L 4(7(17% Xy
. A ('S z//H/r(m!r‘aé/z 1[W XFO, y?‘O.
Z{Y[ \}(Kr)’) = 7(7) So J /'S oéﬂfrrmv//‘aé/zg
U~ 3(»(,/)& J' (x,p) - (i(fé)&,y)

LU - h(x,)r)~(lc"4>(><,7) £ lxy) - D (Folbllxy)
Jd X 2% dx
Ll =y %(f@@(mﬁ: F i) 2&@
o X 7
= F (htsp) - TRyt

—9’)%: y¥(z>(l\{/7>+ 7<7§(7<y>[><27]
-y F2) (55 (F)



5rm1/4'/7] }(4
P

.- %’4(%‘/) L f () B
- D))

Ty - Xy O+ A f (2D

—

>X

y_g_cfy ~ Xy 7[( >+ }(f )

STES T (y ) F O 4 [x 5 (5)
J % p

™~

= (Xfy Xy 7[(&7) t [xix-/l-fyzfﬁ(ﬂy)
~ (7(7/)[,{ 4 [X ><7+/37C(XJ7
\O/[(x—/)¥ [x* X)"L?' f( QJ

x7$(

= U é/x,7>

here Clug) = [t O L ))J




£2.

(ﬂ) ) - //( X1 -ilt
}_é S 16 /)) o~
D5 o Flieg) 28
oY ¢y

- Vﬁ = F'(¥cy) (?}—i : %f = F () V F
. VS (‘5 Q mu/;/[r/( d?c V‘fl a‘nﬁ/b /\S/Ofﬁ/é/.
(O T /11/1/ Curyes Zif{ & Somcdar s c,/zr, ‘n (44
ﬂz YZ&/’Ij(’IC/S o M//ol‘/lvl (x,\/)) Qr(/qfa//e/
(Janjm/s ai e /(V‘/Cét}’l/( a4rc WZ?/’( /;'/’(c‘//'/”'é/

dercvafive s 0),

FrWn (Q> ) (’F- S[X,\/)’ /C/‘g()o,]\)) ﬂfn 6ra0¢n(/$
4 r( am//c// 56 o//‘r(cv‘/‘ma/ a/cr/l/qv‘/}/(s 6(//‘//
/] //m//c/ /

Ll foy /NX‘,/): F (60)



	Chapter 2 Differentiation

	2.1
 The Geometry of Real-Valued Functions
	2.2
 Limits and Continuity
	2.3
 Differentiation
	2.4
 Introduction to Paths and Curves
	2.5
 Properties of the Derivative
	2.6
 Gradients and Directional Derivatives
	Review Exercises for Chapter 2



