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CALCULUS AND VECTOR CALCULUS
(For .Se., Physies & Chemistry Major)

UNIT I:

R o gore £ n 1 " " N " v . . - . .
Successive DifTerentiation - n™ derivative of standard functions - Fractional Expressions of the form
fixy ... . " " T P . . §
oo~ Frigonometrical Teansformation - Leibnitz's Theorem (proof not needed) for the n™ derivative

@(x)
of a product of functions - applicable to suitable problems

(Chapter 3-Sec 1.1-1.6,2.1, 2.2 of Text Book 1)

UNIT 2:

Curvature - Circle and Centre ol Curvature - Radius of Curvature jn Cortesian only,
(Chapter 10- Sec 2.1-2.3 of Text Book 1)

UNIT 3:
General properties of definite integrals -Reduction formula for (when nis o positive integer)
1] Jr".v"dr Z]Isin" xde 3 Icos" xdy 4] I:-"'.x'"dt 5] Isin" xdv ) !cns" xelv

0 0 0

7] Without proof j'sin‘ xcos™ xdv - and illustrations (problems only)
L

Evaluation of double & triple integrals (omitting -changing the order of integration)
(Chapter 1- Secl 1, Sec13-13.1, 13.3, 134, 13.5 and Chapter S Sec 2.2 & 4 of Text Book 2)

UNIT 4:
Vector Differentiation — Gradient of n vector - Directional Derivative — Unit Normal Vector -

Divergence & Curl of a vector, Solenoidal & [rrotational vectors — Vector Identities,
(Chapler 2 - Sec 2.1,2.2,2.2.1-2.2.4, 2.3, 2.3, 1,2.3.2,2.4,2.4,1-2.4.3, 2.5, 2.5.1 of Text Book k)|
UNIT 5:

Vector integration -Line Integral- surface integral -
Divergence Thearem - Stoke's Theorem - problems only (Verification of the theorems).
(Chapter 3- Sec: 3.2-3.7 Chapter 4 Sec: 4.2, 4.2.3, 4.4, 4.4.3 of Text book 3)

Text Books :

[1] S.Narayanan, T.K.Manickavasagam Pillai, Calculus Volume I, S.V Publishers 2004
[2) S.Narayanan, T.K.Manickavasagam Pillai, Calculus Volume 11, S.V Publishers 2003
[3] K.Viswanatham ,S.Selvaraj ,Vector Analysis , Emerald Publishers 1984

Reference Nooks:

Volume integral — simple problems. Gauss

[1] A.Singaravelu,Caleulus
[2] M.L.Khanna, Vector Calculus

SectionB: 5x 5 =25 Marks, EITHER OR ( n or b) Pattern, Onc question from each Unit, o
Section C: 3 x 10 = 30 Marks, 3 oul of 5, One Question from each Unil.; “‘)7/,-‘;5:.’}; '“,L? 3 ‘F‘
.. gel ,

A1 -a

=




PLLIED A7 tpfrta7res FER farys10.5 e CLEPT IS 72y
T?T7LE OF TmE Pofrr * (brcurus 4rvo Vierroe (brcuiys

U T - 7 ‘

S vCccESS vug' { _D fFF.E/?f AL T TN |

Vo j be /unr?ff’ar) d'/ o Hhers 7 C’ﬂﬁée
"/’72"':'0'/'1?5/: ans 7h xc-_s-/orr'/ 7 > ard ST

may be Lerv/edf AJJ er. Y or ;i Cy) = .._.._:;-j .
Kere J,ari Py Y ;S The 7,-”_”/ of e rivadive

x

” " . .
Jer \yl or J /8 Hhe Second A ersvartive
w2 ,

' ’

jn er \yr, or -ij-i::% rs Fhe D'Jé’ ’G'/Efl:'fa:?,;vﬁ'
7he Kymbols 7Y The (Seccessive PeriveTi ek o
e €4 .
A ey
d{ (= )_

—u{‘;/

) |
)

P ~ai'h_?' _ A
Q/, (-a/w”" e oY

7j Y = ‘jr‘y) 4 & SLucremsive (Ders vau are

1. o 1), - -0 PIE) Cor)
Jzﬂjﬂp\yﬂf’ ‘- o ’"’da /'pf)

Grho B ”@,jh



.7Z-c I"—"A C.Jf r',} (¥ .*A*Jf 'l,fe :

7 ar gy v A _ pr.at )
“‘zf\y"’e :"/AP”?-;—QP s e
»
oY _ Qnﬂ‘?(.
"
STOMDARD RESULTS !
/e ZY 9= Car -,»f-é) Then s
I = ;,cf;:z =m(’ar#5) fa) fﬂ')r’”?)/ﬂ?'?c'é)
-l - -f)/ﬂ)’v‘vé " —2
G = LY < rarimppm-rrrar st = (20N 3
m=-3
\.!3 = %35— Efﬂi)fm)ff'?-()fm—.g)fa?-f-é) - [a)

‘_213 - (‘43) (o ) ) (P?-2) far+6)m_3

/ '
!

f

'
m=n

Yy = (’a’f‘)(m)(‘m-f)fn'-)-l) ,,,,,,, fro—n+1) (0r+b)
o=

9. Eiped he n?h Serivadive of fog (ax+5) -

So/n!

———i—

155— Y= /‘15’ (ayr+6)

{.3) _ _‘i_ {/93 [th-b)j" (’a) = &2 /'c?:f-f-b)

Y, =
-1 -2
9, _;’.;_Cy,);—— fﬂ(‘ar-*a)j o {(qw-,tb)_f,’ e alor+b)C-a)

J.l- = (-—DL:') ra‘l'a'-b)

9. 3'3’ . [hn { lvg Cat—#—b)j D" { fnj C’ar+b)j ) (D les r"“:‘f)'

- {”‘ [legtaxts)] § = I 7 “‘”j e B carcar+b)’f

= ("4 far+b) § = @). 0" -] a”"
Cax+b)"

‘yn=¢“{f93 (‘a1+b)j= -0 Cne) ) 27) '
@ Cax+b)"




~, I _
=inad The r74 derivayve ot £
2y L4
So/n
’

le = = 5
Ll ‘9 o2r 4 A ('a(-Lé)

. W 3
55 d: 5;; PPCQ"’L&’)}: C=1)loy 2b) i(o)

I = r“’)/'aw'--b)_ o) -
h = (905 = { -plar ) 0) 3

wl =
G = (‘—f)(—.a)fc::zv%) fai)
&
9 =§i— (H:) = e ff-f)/‘—a)[éz-té)d[é‘)f

G = C-r)(-2)( -3)('@746)F?03) -

f )

» : —fh.l-r)

I ‘—C""_Qn-:)=ff_ = ('-f)(—,z)('-j) (p)lav+b) [27)
) (3) o ()2t fam)
G = (D )(5) - —n) (a2 8) " 103)
4 = D - (o ) - L2 0 e7)
(er +8)77

T 4= Srtaxtb) ind g, -

Sl J=Frnlax £4)
K =j‘i—-[&'o('en #8))= Cos(2Y L) 02)

Y =[alcozCar +4) ‘(‘?)‘3"‘7/}??’-67-&%)
J,-rﬂ}jrn/’ay-c.é.r_vj

S = —(‘a)a, f‘f’”(‘l”'*‘-é“i&’j

=w chfaz+5+W7“)ra) = (aY)cos(ax+ b+7h) -
8 = (at)S/» (ar+ 6rT0+75)
N rat) Sin(ar +6 7 ""7;) '
Liheesise Yy = @SS lax b pI7)

J’; = ﬂéﬂ"’_fw +b6+ "% )"
——



Find The 5P fevivertive of & Sinlbx 4c)’

Se/n o
f=e Sintbric):

= Ca)(e ) Srlbr+c) £ (e’Y) () (cosChbx+c))
Y = GEQ‘J}"’(’AT"LC)+ e cosCbxtc) —D@ -
Toke o=y Colx ang b ~ySrns
A rEt - w2008t 4 yA3int v (Censte 4 Sinty Y= YEC1) = 72
A6 - vt o raVaIier = Calpp)h

é Y 6‘- ’
2= - - P o L = - - £ P
a . fahq"/ 2 = fars = a4 ron /‘AJ

Sadstrute a=reose and b=rsire o @D
P> = EX(25in(br +0) - bcos (br<c))
= e‘”‘/{‘rmu) Sinlbr+C) #~ /‘rdf‘n'f)mf’é*'*fy
= (£)r) { Ceosn)aintbree)F (370 cos b+
LY, = T e Sintbr #CE ) > @D
A -s:"f-rﬁ) = a-,i; fr('e"vm-‘nr67+c+«‘,:j
= (‘r);‘i’; ?r('ea"f)d"ﬂc"ér#—(:#:f)j- |
- r{(a.éﬂ)ynréht-c#d){. re?Y ) 6) Cos (b e .,..,.»)j
=(r %) {a..f'r'nfﬁrw'-c’-f-q'}-ﬁ 5603("5?1’—-‘:‘-!-'{')}.

= (r %) )F("rm.sqf)ﬁn(‘ér +CHn) - (¥ 8inn) o5 Chrdcix) §
= 52 £L {ccg_;.f)dintéx-fcr+a()4-(‘ﬂh-r)cnsch-;—c—racj_f
= 7S SinCbrted2A) >E) -

(]
L

R R P
Substitale v=(a%+ 61)}1&“/ A=Loréf) 4n (B
4, = f(g-'.cy)’if. () $in (brrctn.tas’Cey) ) .
= (@)l AY) 5 [(br +Ctr Fas (44)).
G €2N) (a2es) Sin (X 1CEDB)
J_fm,'/éuér, \_Ohfeq! Co}(“é‘? +C‘)j = 77 tansBrrc 7L7?-¢)
where v e ("a"eﬂba')}"‘ {é 45 - -fpn"{'é/q) ’



x,}.
(x=-2)Ex+2)

;.—'nq’ Jf r‘ \y

f
Se/n ! -y

=
Cr-r)t (x+2)
2y Lo/ £ractiors.

ﬁ"er -.ﬂ-ry »';-'/
gt 4 3 c

= -+ = 7 ’
ﬁ-/)f»(';.x%) Ly ~r) Y=7) (e +2)
42570 ; B8 = 1/3 ;(',._#@'

% = "7,9 v ;/—.3 ) ‘”/?
F rx-r)  (x=t)? [y
\Y:——(’r—/) 4-—-—('? r) ..:.. “' (’:r-L.z)
L‘?/._-—("r-f) j,,_@ Pfj—(‘rv/) j-,h_’) {J; ("H2)j
’ -
(L) 2L RO ) L2 it ) 2 r’_.L
rr PRLE o f'yﬁ_,}'}-“-l /"_;_2)
Sye C1P0r) D B A I
Cr=17 ot (ra2)

Fana" Sn wxtere j =

So/n

J“’""" (x—a’)” -F?#m)j

L'U'/ bty Y ’70rmu&\ 7,5,,- L.o {"071‘:6)‘." (A‘f}ﬁrﬁo')a’j

SOy L)

#2035 ~ 5w S S ﬂ’f—wf’-ﬂ*-w’?j

P A -
e w _ (=7 rn))
y-as )"
f‘-'r-few)hu
R A 7 X .7, { /
2a} f”‘f"r')'j*" (r #as ) oM 3

xS Y= acasﬁfﬂj'?)?" 5J}h{ﬂ—/ﬂy?)
Fhro ~Ka o o
Peo 'Z’i._i-’!_w;;t ...r,\y =D .

ofrx
Se/n:
T 2acex (" q—) + 5;?/:3("/337)

.__Y_"( - %)
o'z = M\i) 5013('7&3?_'/3

> >




. '“/ff. f‘:r‘/ﬂrj »

77 by 7
Pt t"J [ 1 l‘((‘(l“(‘/‘h??;’

t {ﬂt" L 4
_‘:—{-i-o"atgiﬁ L? [ZJ,‘—J#‘

™ @—, wr? oz 8P &
k’*"ﬁ"’”"n hox) ASin( 7R 97)
‘_/“,, ig_a,-arukf‘r.jw__ A
o(,x ™ o xr
u,r,.\/;, Ay x on Aethsiles,

’__.X,‘L'r --aco__s(‘/ﬂj?) 6‘3’”(4177)
” 7t (7 ':r))
("c'y.__L-,c-:r --(:ﬂc:w(/fjf’r)"t{'d’” i
:a"’j’ J—’!a"y A Y =0

m_,z”—-—u\y S ks

= 017

/ o e bl e or e coseSrn®
L = Cusp-rINs

Frind e nTh o ftere A
Soln: sed %= Cosp £ AS8/PB D T

¥EG = Pcor® ), e(e.; = DSSir®
Sy e NonivreS ERegrom,
?:"h= Coshp £ FSrrp *?—,’-7:, = Casnh -~ 5rnrd

R T P
?J‘?h;&mnﬁ, —zh*&’ S L
. 7 T 7 2 7
H.’TC-OJ'ﬁ = f?*—é');‘?nq’ &) Srne = r-}'-—-?

Hence.
)% 78378 )= (2 E VO )~ O+ F V14 )7 4)"

(¥’Cos
= (x*- yf?"i') [r Fw-“or—"’/rl*%*‘ [7() ?’441
i )AL Ol ) st ) i

. 2 -
- R0 cos% sir7e
= L/ FFPI20 ~ 2 (27 sim /08) — & /'J;',_g,-',?gg) L rp/28s LS‘»‘I?:S"Q)
227 cosD SN E P SArp o) — 2023/ 9n28)-
<RS2 9 SIPIOOPm B 8IPEE 1 105IED - b 3irsm — 058 D2E)

L o’ . '
ay t.?} - lalds . [ 1
CavesS/np mﬁ PRE-BSinmB -2 8IndE £rasirnbs + 53/ red *JAJ"""‘_')

'-”Tﬁﬂnfw - A90/p —p SINBO £S5 60 + 58Ikl -En.?"uf’

©



V7 (casTe0in’s )
=D {-:—;“—(.r FRaB - 0 gthng o 00 4 O AL P S R PR U -mun} ]

a(f )L" ! R X Y oy S LN T, SRR VAR I (N 27T, S IO P

) M
LD (‘LMPLP-n‘g) ;1_.. }r_, , ,q-nﬂ'_;‘g_'ﬂ nv } (-'“('ﬁ’ ""fma"f
(2 )08 dlnf an 4 0T JJ oy j,g],,r”,’,,,‘”

(A2 y ""J) “(20) (Vi %

- ﬂ'l - .?
"7P\y‘" ode ‘-A ﬁf}mv S ._r.’f_-.? = /n'}.' _
l"’r" ™
! 1 - - " »
_‘jﬁ‘r’_ﬂ.—' L' —.t?c-'“rvc_ Af,hr‘ -.:) 2’_:{_ < '“__’__ r{_’r. ?.,& i‘f‘ Ji'l'r)
L g n‘v “'l'

-ty A - ‘
.::)_ht_-_-_a _f_”_fﬂphr)é r’,__:;_f___(f{.'. r);;_ t?_-h'l Fal t_ {’.lgn.ﬂ»’r
o'y Iy

oz
£ EF oSy o~y
(R4 my b
’ -y : N - -l
Q’z.‘: Oy ‘)n h‘.‘l"‘(’:?t' ? !’A!‘ ‘?__) — -’l’li?,
2y o
Mol Ay Y k™ A TR
Ar: o 7
cor JE J’n‘n/‘a-.j.-'m;) Vol o (-’F.‘?"'{g -0y - nsty =,

’5(::“'

-p - 3
I2/r 7 ye Shnhosin T) = SNCG e amdin
(3 FE Ay Pl""'":"l""‘f CD oy "‘ ¥r mh (';" N “owle

__/'J,-n {‘9:).: -——-./MLJ‘OPV)) .s.h-,p_, fwedn’ V,J ‘

i —_— AT
r,qf) ','— S . ;—‘-’—- = ”?1 ,'.';—?: \éﬂ !

Zt
Speroring e Apmhaicles (W) oy ra T’)/‘n{/ )c- -""""/‘-“J"’,lﬂl@
Siferertinde @ cor on w'm e, P '
- " Y ‘.” "'"-'h- h
Diviole éy e a’v pr A,-‘#-u".—#c-,
ooy

»
)

(rxt) SL — xS -
.. r) mlﬁy _qa{i’ -.ﬁ"_-'l""!‘\yr.;ﬁ‘




A TN A : .
LETENITZ EpRMLLAD FO° yare P DLV ATIVE 25 9 SrabueT:

FL w ond ¥V 2re Aupetorns &7 X

o/ =174 v

—_—— uv = v-ﬁ — " = } J ' .
5 ) 3 £+ el ol Dluy) = vdlud+4u OCv)

Hrcav) = VOr(u) + uD?(v) +2 50U DV)
DPluy) = voitu)+ 32 DCV) +3DMu)X0v) + ¢ D3cv) -

U&’-"’j &'ﬁt‘m;a./ JRepren,
D7cuv) = v Otu) £ o D TCe )DCY)

=GO P+ - rer L Cu)DTCV)
Lo D"cV) -

£ O FoOV)

.Emn;o/' e! ' :
Frnd 7he n7 q’f/j{rg»‘?’fh/ Co-e Ffrcsorn? ’; | zeb*.
M"_Lef @ed®,; Ve |
S F) = DTN #9600 ) 476 S (5T
] 3 ?ﬂ‘fjdﬂf‘ffa’)as(‘f-?) .
D EXE) < (52 (73) + re 2”7 rE T B2

(57 (re2 )(ET)CEx) +(7)(572) () -

If Y= acg_g(‘/ajq) # 6..5’.r'nC'/{?°() Shoes ThHeaT 95"5_71_1‘“&9,*5:0
and alse Prove That 4,7 XYy, (22 +) # (P38 =0

So/n
J =aceslegx) + bS8y x)—=>>

Oifferen/rariny @ vo -yl X on Lo7HS
g =-a3n clegr) Cly)+ bcos /o9 x)C)x)

XY, =-as'n(/og1)+ bcos Cleg=)——>& .
B fperertinte @ wirl w 0n E07heicl
#, = =acos c/e9x) CYfw)- 68in Clogr) Clr)

27
s (o £-Y) = —x facosC/RFY) Cly) + bsin/RI0)(/7) §

,z*&y;_-}hwf =-fa cosClegr)+ b3 nCloyg ?)_f‘

x"’q Fel,=—Y = 'x'ty.:;f‘ X9, Y =0 _ﬁ@
Lﬁ;’p’eyenﬁnft(@ oy 75‘" 7> e and Mf"v
Lethrt £z Formula,
@a)rzz\z, Y +yj= o

feles,

®



D71 Ya) + DY)+ DY) =o.

DPCIITD) # PEL [, )DL 1) + 72 2L Ty, ) DD

+OCY )Y + P Cr 7Ty DCY) - DY) = o -

(G y )X 01 ) (Y0 ps) (2%) +- 2022 (g,) (2)

F (G )V F(P2) D Yy =0

Y, (225)Y, , #2203, 24, + 74, +Yn=0:
Izj’?f‘z (2 xﬂ)ﬁof—; +fol‘b)jn =~ Iy, nY + Y, =0
22, 0+ (2 D)Xy, T (D n gy p1) Y, = O -

Z'Zj”gj' (20 11 )% Sy + 0711 ) Sy =0

8 I = b (marns %) Prove. 7’45.-.7:\
(1 i) Gy T (221 )H ey T (P =) =E7

So/p ¢

7 ~/
J= SI2h s ink ';/ - Frmh (Y0 s Ernh Cr) —>ED.
OrfererFare (D wrld %,

ad / s Y -
—fr = , - Ayl TN _
$Ca ?xz 7 Vo 72 = 177 o/x =22V e gr

Spea /79 or boFbcosoles, (Vppr 2 )y

. (}Wﬂrw‘/'ﬂj e @ tor.? o z/% ‘- //ﬁj/’
.ﬁié 24

(Vo2 y})/dzl/.% /#)‘}‘;v =" 1y) oy, ).

(224 ) (D) +(3) 2%) = (297 ) —
Divide (3) by 24, 0n bo7Thsrdle.s, % i

g;cqz/l?:ff j&,@-’—* miy -Z g,azz)v%f Y =2 = —D
L’ ere roaye or » E"’J"':'VA N -
 LetbnifE ?},v’ep,,wzj T ve gno/ ‘7?/’&/ 4
l.’)‘?{('/%w*,\j’i a4/ ”’fﬁ'u? =P - )
D n) (1 4% + 2 G (IO #22) -7C2 07 ($2)D (7722
O3 (1) # 7 G0" T)oC) - 07 ) =0

(1 T A= Oy )2 1 25T C9p)(2) # Ty O

- 2 C5) 1) — 17 (o) =2
(1 ppa (2%, #2220 1), Ot

. 7~y =2 =0
S (7r R s F (22O gy (7 =17 o ir = 2T =C

(TP Trpa 1~ (27 %rr,u,,ﬁ o O )Gy = O

-

pt.2




” , Yha?
7y Y= (2 7+ V7F72) Sho e

('/?L.z‘yj”_ﬁz %/ﬁ&f/)q'yﬂﬁ 7 (‘0

w _
MJ:(‘%% Vigei) — 2@
O prerentiate @ f-r*z‘ X )
Leche
y=m(rF V7ra/ ff-f-;L—- @fi?')
= 777[7+V/+q3~/ o P e

ol 3
- m[:(-f— mez)’?"fkl/?%}f'(
| =

VrEx2 Y = Wf?'fif’/f-ql/”b:f/’?,jp_ ml)

V()= ”""f?'v‘"f”‘f—w}h%\ Vel =Y S

Sgecarin § (D on bksides,

eI ) = iyt = (rraY (G — Py T=0 —@-

OF Fferentrare oy )

Cre) fay )(Y2) + C3) (2 x) =7 (23) ) =0
Wrvide by 2Y o0 807A 5~ oA

(122 H2) F % () =Y =0 ———> D

ﬁpf{y;hj Lesbridz Thepram and OF AL erenrs a

r m rrmed,

_a{("faﬂ'zl)\y,zv‘ 9 -—mwup.

£ ”?'z)jn =

~“e &)

DPCys) 1+ 4 2O Ly 0 O£ v D £ 72 207 L 0 1)

FDOPCHIT) + PCr Ay o0 0r) — A DOy ) =0
("Grp2) (1+ 2D (2)Cn p1) (22 ) - 2L2 1 00, 5r2)

L L e )CT)FCH) ) (7D — ”?‘?’CV.-)) 9.

Cr ot o) Sogg # (2D Tiy + L2220 r0) y,, £ 2) Y,

+ 72 n) — ) =0 .

Cr 4% Ings F (227 %) s, T (02 p pn—mt)y, =0
(1o Gy ey T (P21 C S0 py 7 foi"”'f‘y% =D,

|

z
r
y



T S
_ - ‘_'f'p; ‘Jﬁ T 4 -
WP ICE ALirmp Feo PRy crel 2 foirasic—py !

- ﬂ"’/ : C“G;-CU’ . O Y
fsﬂcﬂ/ LLS AND VEez® (Carrirus

c} f,'f & T ,’F
| —

CoRvaTye s

CENTRE OF CURVATURE :
Let P be o grven /oa;n'/ o a _given SUTYE,
|
%ﬂna/ £ be any o7ber pLBIOT £ 2L Let The rormals
Aeoras 2 a

;ﬁf L and & /n:"?n_j’ec-?‘ irs N /Z ~
Aelins e /99_!/—#9'&:; C os R Terds A B Thern C A8

.Cﬂﬂd She Cenrlre 67/ C A T cere

aft P-
| CURVATURE »

e recr/'orﬂca./ oy e
The Curvadwre of Ve Ceerve alt ~-

CIRCLE OF CURVATURL !
TEe oircle coith F7S Centre al € and racag

]C"’ i3 Callest Hhe circle of Carvarure o7 7he

rC"?VE af P-

Roorus pr CuRvATORE!

The of i arce CP AS C’p/fe_j “he. Taaﬂ"ﬂﬁ Oﬁ

Cu

i rvadfure of e Curve af P- e Tt s s f

Urvafuye #8 us Ly denoted &Y €.

cryve Herre ©

|




r, Z £ T

'_5'." T rrm o g

Ernad HAe yn o ﬂz ceurva~ure ((P) )”r e

C‘a'{?r‘a{y ‘-)ARJC PR o e Qz’d.&-'l’.ﬂ'? 9

J":afansy.

b A
VIR

( S =a fon;,v

=-¥i.--3./_ a ror
¢ e q,-%’/"z" @)

F P = 2 Secty.

%

Example 2,

| _
| A& - .

;- o 69 7‘&9’#0.3 7 C"UYVa"fura [‘P) yar‘ 7Ae
?53‘:/";9’ F - :.Pf}_-;}p-

n
,.
Se'» !

J“-@Qd’/’h;&

| S o).
1 € ca’,w a:(yo “La & f)

€ = 42 cose -

]

CARTESI AN  FORMyLD £pe Tive RLAIUDIUS L

CURVAT QL >
- oy

| e = 2’&2) }’) .

Py

- &L
J’eczsz/. — =<J’ec£¢, d%"‘ o

\
974 ox
! "-'/5. - J&C'?CD =/ ah?‘ ;;
e T T as X
| Y Y e
| -
| = O lopy 2
! Sy

or2



! o/x = C/? - s
Sy CRVOYIL - ys sy
o 2+ — "

n

22

ALY Jzzﬂ—jﬂdy/d?

—

P e =

ER
L?(f)ff) _JC!)C"D 343

ro ;

"JI”- ){'bf)

- g3
I 75 in (‘f,f -9-!—‘-1. _ o n:-!_- L
ol 9/"9 ~ )/ﬂ/i’) , .

Ll 2 A3/2 3
e = {’"’*/‘ -yé-f?') jj p._f_{__,_)a) 'é_zd[-’- 2_2_'/?

ey T P e T TE T E




o b forye cooih B PO @

Jﬁ/ﬂ .
Liven Y= Ccosh &)

5%_9_ = C’*Sr'méfx/c).yc _ Bl

ry

ZY ey = S (Ve) = Sirhe =0
o*Y
= f&&ﬁf’ﬂ/’c) ‘(/c

e
{29 ) o eash (SN cos hey)

Fhpeo Thal The racheca a)’ cwpvadturs ab

:ﬁ?’zy .ﬁp-;f\z_% 7% C%:d/‘en&f\y \y=CC3@_9£ ’Z/C
re -@..?(.’.»fa./ 5 e 4@‘72' of m/apﬁ‘}bn 71
Hw.p rorme/ .}nvérc?f/g_?ﬂ beoFeoann Ko
|Cerrve ane’ The @ees 05 X




Soln s -
| F=Ceozhprrs.) = 5% = COSPA )/

‘"/y - 8irnh o |
e = 8 f’t_’/c‘).sy 7%; cash Cv/e) (/)

P - f’*(dy/"j%b fz+/yn514)‘ij
J—'—y

o ¢ ) cesh Cx/c)
% %4
VoSBT (eesh i)
f/!é) Cosh f'{/c) ;é' coth x/ﬂ
/g.‘i
_ Lch %/c ce) = cee
cosh 2/

- ¢ coxht (/)

- Y7

4\?""’ a7 enY /09}19-1 [’?’fj} Ko bprnmaﬁ
=9 Jr (S -y cosh e = e

. /:‘,',,9/ e raclros 7 Pﬂrva?’afre "74’4" “He

Curve Vg +Vg ey al Clhrln) -
S/ ¢

vz + VY =) —>
DEE O W &







’" :'r'p(/ @

VA
71 e racd/ 8 oo Cery VA~Sesra o s
2’/ q - alf (Ca.p) .
So’n
2
?\y ! — a"‘f_. 7\.3 )@
J*ZZ (D ey f >,

(’I)('—?y)—cgé 7 Y201 = - 32"

s Vo

|

Y —~(3 %’"‘.;.,g’i

f=

of x B &2 Y

= 2 .
( )/'aa): /3(;’!0) = 00

%Y
_—y = 00 -
G/T{gm) {/7’ )j
N Tae Aormula Sor P A3 T gay
ot
:—lrﬂ)(o)

3a* +p

A -d7Y NCAS )
Q/j - ‘371‘;_32_ -) (Z;H )f‘!fD)

/ﬁ?ra
_o/_"x_ i/ﬁﬂ"'-f-y‘)/i@fwffr))v’— a?wjfé‘v'ﬂ“ﬂ)
oy (37 +y2)*
ﬂ) -3 @*+0)(3)(@ +0)+ (a) (D) _(3a2)a)2)
a’jl wry (.302‘)2_ —_— = .__—c’?-f

-6a’ -2

?a¥ 3a

o(y«?- rcr,o)




{H—( )f%

___&JQ)
»Jb/;.-

f%f:dqy\y.__}@,
PrgF @ eor £ &,

r 3 2 =
I3y YL < Bay r 3ax T

Ayt _ e

3 a4 (Y —ax)= 3/@5;_%9

of %
"-?’,—’\Z.'= M—'ZL
7 S a~x .

@(3%) - (334)"

(Be/s)'- ass)
_ ‘3a%/> ~ 94"&/%
7ot - SR

b8 ) =

(;?Q —/21?-’;]/%4

i ,ﬁ‘f'r)qﬂ e FHpr TXe Cefve xj.,f_&ﬁ‘s =Jarty

o - >l

= (72a” 9*’7% 34.;

'\\



@
It A f‘y‘uqfr)[ag%—iz)_my-q-’:)@ysg.q)-
 r* Y
' ( (34)"-a(395) ) (@c-0>- 2 (34 (320 (5
(2(3%. )r—f) -4)

5’/? /,345 I, )

' ((394)*-a %))~
(7274 - sa%, ) (- -32){3¢% - 7 )(~324)
: CAETA
(52 - bazty) (~2q) - (62¥, - 79%: )(+42)

Fat _ Lo )~

.}l‘-
(0% ) (—40) — (305 ) (~42)
ot L
- 2=~/
_ 7.3&3 -—3::2? _ -6 o x_/_é’_
g2 qar Fo#
’6 .-

(@”ﬁ _ =322 32

o/x* 3% T34 p
(:3"/ r3%) 3 | (/ . (-»_,)2_)“5’ 2

gt 0 _
¢ = P \aoh sas) St
/(c/-(f-) »
93/~ D.2"% _
_PR)Ba) -Ba)Vr
I 8
~ Q-— (3a)V 2
| _ =




?

VOTURE PORRMETRIC COLROIS,

&

RADIUS g)_,c_*__cw?
Lef z=FCt) and Y=FrE).
Jherr XX - SFw), s = 4'ee

* qE

AI/AE g _ e
ol /dE ) .Pot) ? fleb
o2y o ( ff’ff)
o olz .fw
_ o ¢‘rt) ) d’r
T (e
2y o 1 c%fb/—d»ft)-*"”‘) o
) -fjf‘t)') et
o {JH' )(js/?_
. Ea
o2y
e ) 2
(r,b'rr) -2 e
fct
= +(Fe) j { ¢'w)*
+ _c_L-J $eE)- )£ fle@ $c)- drer-£ire)
(-Fft—) (f'eo)?
| S/ 2 , /2
{(-f’f&}H—f@ Ct))f {¢@'er) +(¢;rw)’}73
= (Fre)* _ {2 Pe
-ffn:)d» () Eef're) {Mv
(Fev), (F'ee
G cer) o+ @ rw)'j 4
= CAEASDE
- -¢'te et
(flee)?
a I .3/2_ 2 LJ/.’L
o (#e0™+ 1> . )
fro ¢t~ grorrg 2 Cerogs Py
L P g
P CA+ DT (ey)p



D,

Prove Zhad he raclres 67 corvadure at-
@n\y ,o.,;;-,?“ ¢7 v vc/a/q’ > = -pr L In b),
Yeall-Cotb) s 4a co_r%

o

J’b/h_'
Z-’Q/'&f'-d‘f'n.&)/’ \y=a /- mgpl).

i3 ac’/+coss) ; gi:af._r/ag)-
o |

———— =

/o
of Y dy/de 2 sns . Sinb
Jx = JIx/d6 africase) /b casd
oy _ DIrbhicasdls Snbfs
d* o7 costsls | Cosbdh Eor &
Y - 'Z’pn%'
oly
oSt c/r /c/'r/ f‘m %) /
L (ron ) B = Pt
g6

n

/
;’— JEC.E%_ = ’?pr%

/

f/w%) m@é 2 M%
/"’L/-S'L/f _(.7’7‘- toriegYe

JEy /
g,'f-l. ‘}"-QCCU"%
(I'Fecla/) Jﬂcjb/g
f/ a cos¥ = Jecj% x
R O ‘S'/i ’/5"&0039-9/:_

Sec2ef x 4a costs), - '9‘433;.5/
Co &/

I

1"

@ - szacesss:



!
ty” @
e £rnd € aft He potnt - @F The CTurve

¥ =alcost+ ESint); Y= a(sint- Leost):
So/n

7= a['cai‘f‘# f';_s"’"’f') jfﬂfJ/Df [-m_;.&m/
o 4

—

=< @ (—sinl £ SIrL # L ast) —a tecort
LV i
JE =Q[m}ﬂ-amt‘f—ﬁ.r/‘n;9 =a & Srni-
QY eESrE

ot T araast T font-
A £
Z;:i _L[‘[-Q,)ﬁ).. > (’a‘-an(j?;—
= Bectt) R
afca.rf Cortt &t omst
oLy _ ;
of 2+ At cos’t
Yy 2 g4
o L PRITT trcares”
/4y ) /
yrk @£ cop’f
. ﬁec;f)jﬁ Sepd f
4?@3’[— 0o o3t
= Secdt x abcos®t =L yor ppdt
Cop3¢

. P = akE:



| ams- éfjfr)o/r - -ﬁff‘vf
‘J.,,f oy \L - -[FC?)"FFAJ t:F(‘é) —FCQ) '_a)@

|
ﬂ@ Lo = af*ﬂ’z)dw = —f;’fﬁy@
'E‘JEQM/O/: : f‘z“‘qﬁr = J%lq)'w = /

) é
b
pref orty 2 | af'jfz)o/v < Sty -
[t /0,- D-Zj ‘ZH.S’ = }Ca’)cf&"— F(’é} F‘O?)._ﬁ@
i (- :
= 3 ' /QF)‘-P Z/]Cty)qu = b))~ o) —ﬁ)@

|00 D fi”’”/" - f'z‘"’wa’y

fzamp/a~ /Of‘aa/w: = ny ftr"'q’ee " |

/z”c{r = [Z%J (3);0)'& = é’i?_’. = —;Li=2o.i
Ji&e"w-\/js%y f"ctfo’u =20,

C cz«:-cs

oo g\/’z’cy)qﬂ'r FC‘A)—FC@)H@ |
= —_j

/Dra/aer’@ra \/';’('r)o’x fjc?)r/r %\/jcr)c/z




i “.. “ f&& J;LW{# ft&?!y'}_,

-'”} 1 A’&'J’ =J‘2’co_ —x) qﬂz N |
._-I ..Z/'mly& Q-2 =Yy / o =D .9\9,:4 4o =0 f_»

P

2-r=y =) —oAv==Y-
L '7!/’7%’ Sy = \/‘g’cy)f'—‘?’&')=‘\/7&3)°z‘y

n\/p'cy)%r ng'C"X)‘?/(
J%fmw fﬂﬂ SLAL

a a
, rr>dy = [Aepdet  [Fe-1OPT
g o AT J*f 0]’ 4
!/)7‘0075 Jf(-y)o?qf = _j%’rx_mp*f -,f—\fcxb"rz)a’?'-——ﬁ@, \
- o
i.Z'o*ﬁCe ?ﬁ/rme¢9;hf&Z RHS pof T =~ and dv:-—q{ya

| \f;"u)dv = f‘ﬁf*a)f—ofy) J“ff SCPLC

; fc;it —y g
j“fﬁ#)ﬁh —XD-
E +» O %Jﬂw’v \ff;"ﬂm‘?r +\f~ﬁm>af¥

(’@)@//QU[ 4
,[j 7{7) fe an pAlA 7’000‘79’ on , Z’ﬁ Y = — D’ap

L 4

_;/7""‘7"7" b/(jﬂl)q’?’f—\/yf?ﬂ!y\ff(y)dt =0y il




X=2a- =) dr=-y-

| Limife: xma o g=ak x =20 Dy=s

20 e ¥
‘f"}‘l- “.w/\ 7’cz)cf'z = f}’f‘—w *&)('bogb’)r‘j‘ﬂ"“?'t?)q’&

-/ Seara-g)oly =f7<’m~«v
\/’j’cz)q’z~ f%fﬂa ~2) ol 2 >
ﬂ”@ in O \/’;’m)ca/x f‘z"cwqﬂw - fj’f—\%r) o/ x
W Loro/2Ry /-
| th‘ ACx) 7@1&; AT /l%(’we"x = i/jﬁi’)?’?
| _-‘rpf)"ﬂx\y.zz J’d’m xdy = ljwpnﬁqux ;

[]

I _rlxpp,?',
] \/dmotﬂ"f——J&qu'Zmzjcﬂn oy,

_ ..-l-_




| 7@
0+@— 22 —\/‘ o5 vy j/ o 5037 o
| = ff/aiy/&oy+ /aeyz’amv) jqox

ol i =f?7;’gjfd/ba’ Cesy )y =f/ojﬁff”-’-%
s ﬁ//oj[J/oz;)ofy //@,a)qp?,
ﬂj /P2 y9d) % - /8 y&)\/ 97-?
Dj 7@ CSr2p)dd x - /1 Bjeﬁlw‘ |
L . 3 j fo53 (ir2 5 )% - [Pog2crs )~—/’s{72¢*g{

o7 \f{‘s’jmmu)qﬁr %/er;)x‘ﬁl
‘*'-‘.22’ Z}+ I.a = Iy~ Thisga -

N

S




{54
ORI HBE | i.-,l- A
-F“- RS !r'\.'-t'i-".‘ FAR FH’W ﬂ? )

15

\i' - :

\;_ -0 U]
NN S VR RN wEn S 20 ey Pkl
xS AN Sy Tents

Waﬁ“ﬂmwg vt S P a0
Yot \/ﬁﬁ’? % SFna ofor -\fdm”"gp/(’-eo.!z)

b r "“*‘55’"7 e Sl oer= (’0*0&»0521041919’%

| L Q/V-:df-co‘.ez)é V=8 . [:/adv: av—Jvdu)

SR &n”i’(_ cosx) — f(’-Cojx)fnhf)&"hn'iz Gozoc Ay
= -8y CoXy f—\/COAz/’» PSP R Ccosy dx

-3 Cosx +(» wf)/ Cas'x S

- &
= S Cosx # (rr) S Cr-5ir) 3 % P2

]

1 1) T = -d’f‘v”§ cost - (n=1) Tres

| = =Sk eesx O o % - et
| | 2 IR Cos £ (91, 5 Rt - oo f5 el x
! ! ﬁ = '“J/’U@ Co3x + (”/7*-/‘)-237—1 —(n—1) Ly
| Tt (1T, = —_csr»"% Cost 2 (1> Tr o
|
J

gl -d’/") 'zc@_w al RS E RS |
= 5’”’%@33{7& ‘/’o*f) _32 , |




L

I
N

y
v il
Ly
o

=7

= Cos’ % &rx £ (r7) J Cr-Cos'y)cos” x dx

Tl ';___;'. ol

= CaTx 0y O oo Bopy - Jeosxd
R . =

= 7> Sirx £ (1) [0 Fed e - (- [ o

: _:Z){ = Cb“gn';ccﬁf’??’ o+ Cn—t) Tpey — (1) Ly

B P Y

|G it (T, = Ty 01T,
» (n—+1t)Tr = Ccos’% Sirr Cn~1) Lo n

: 7 7 = Col% Sinx +(n—1705 s

) H e Co8 % S/ Y rn=1) = 7
.-5‘-'2;7 = i~ —o—.z/

;r/ s 2oL H=8 =5 LT, fe even
| D4 TN s

|":7 ) \ : :)7"- 77 3
B e =222 tg s s

-} 88 8-5 &-7 % -
.-,3' g~y 8-C "7

A e A S | Ir‘ *i(] '-" | :

e




x c?ﬁna 9’1 COI0/8
,A;,,,,},(, x=p = 8=0 L=V e /

. JJfb&CWG/Q- _}Cfofﬁ#[’wcpw) [ Cas’ 9] / /

1
Do = SRS o
B e —
B Ao
< | e S \ ~
ﬁ A B 2\_/’0‘-.,.,,”»9lc poie oy = jcj’f/;g( cm”'x cos x AP
| , -t . > i
- =\/dfn"2c Cas” o/ CSipx) = Jeos"x o /’J:J?+:( -
o -~ %' & ,\;"’
‘, o r 7% 2 X o/ cea”%
! = S X ¥ e
e
] | _ Cos X 5n77, /J s
| \ ) )n 3
S "me X cos'y oespn )%
Cad” e ™" 0 20
= %, n=/ " [ein &’ . of
C B/ s % cos :
=y sl / R

7 i ey s Cp“‘“‘—“—_;w;&bmﬁé/
b = s e /J’/‘J) 5(&0 X Cos” D=2 qﬂi g5
: 7

1’-’7 4 Jﬁro F/-aealq)cag”%q(q. |
e
75 |

[!




) 2 ULTIPLE TN TEBROLS:
DOVALE TN TELZRAL

.Zef 2/('4’(7) be @ /unc’?;‘ph 02( -4 a/ore 009/

] I::j:l .C)
I 'ﬁ < Ces) ﬂ);q’ 7O/Cen /"Of’/vm%!’y Re yedes \j
= Z(A J Eonhme ranhs

a8

N ond Y=
,,,,,aﬁob &% beiass PR /D

] R 9/ - 7;

V4E ] M{Q/ e 7 e» /
VA )‘\/)

Q@)"ne,a/ganr{}} & Y Ae M{'ar)/oz 7'9 ? “7; &5

fﬁfé) \/7’64’;&)7’/4 // (’:(,.(y)q’\yqs’:y.

a Pt

\//xy?/xq!y Sotep Pver The PM/#VE
07 Ko G/rafe " 4 -7L\yL= at
| ' f"“ ﬁ!‘&’ __?) \yn!-.‘ Q'L L%,_\y V’Qz-—afl

-2 8_-




\ . . “&L{Lc‘w #m"“)j -.@;j,

=2r.{oaa*‘vaf‘j=a?¢.gj:

# 7
Sfagetrty = &

E'xam/c/ef
£Vﬁ/Ra7& \/\’j‘(z.afyz)gfo(qﬂy over YBe yeo,rdr 7@?‘
23fich Ay ave @ach >© @nd ¥ B e
S/
XrY =/
v[/’mfvf!’-* ;(‘;A\y =/ -...) (yr_h X ?)\_yno“ﬁ /oy
V=09~ D qep B A
e L X
SSCELGIHERy = [ S 2oty o

2 /’[( k97 ol (e RPN #3x2) |-
= 34 /Erz =2 A (= 5 FIxYfoh
=3‘<\f6%-¢3t37¢/‘*4"3 BY A3 rgly - n.-. |

?\_‘.

= /’[w‘yw— P67 o dw~f7”x 1) 1 Lre),

=Hm..

|
¥
i




0@ ‘d;oece, R ;ebeduu/ 2%9 TR d’u%&d’ .fee—,e '-n":-'ﬁ
77 ’7'/"/5 Tregra/ 0F fexeyrZ) over R A3 A finasd by
2 '.“.7‘4:’7 S=rm,t= =P

=

'1—4-."' S W

'_

\égﬂ'/ vAid=d prh Su briyrons ARyse The

Jﬂ@’ffy/’?_')dv = [Proff 27(%“),‘3&) rZer ’ gr‘_qt—)d\l/n;f:

D=0 r=f

7he Tr/}o/e Dnfegra/ R 7S Corsfferes) SO Ae

See bl S irte planes ftz:'n//e/ [ FRe Three
&’—afﬂ?p/‘”ﬂﬁ/&w 73‘(82) d Jé_—ﬂx'fd Q-Ze,-

Pl yr2)
J?C wy»z)d’v J}‘C{:}J (Xn z) 0/3( qﬂ\y ofz_

E xam/o/ e’

___",gt/‘a_/uoy”e_ fffxyzdxo{ycafz a foen ‘7%?@&\?/) “Re_

/owr-ffwe @cm»‘f o Fhe Sphere A+ YN 2 2t




L 7

- -LJ‘Z‘Q"K@% St R (VaA)Y #(M)Ja;x
= |

5 ,A\/(Qiafa_;z’ﬂ 2la*-72)% mﬁm i(a-x2) ) o2

/[,,mfx C.;Cf-z-—zl) 2+ x'ﬁ‘—pza‘gx*) XY a* z&)dr{

-+ :;i" (Rale —2a*>>_ 2%y — 252 20025 5 zaf-&:rﬁ x
nj—ﬁdﬁxv&al’z& ol 4 25) e X

“'ﬁ’[?’i %# Q‘Lf?( Lj

'1 ; \/QA\P/ 57—91_1 2 ya
| e
i fjfﬂaz‘*”@""’“ W




222 GRo> N 7

v i e
\7‘,__

"i*"v‘*v-‘ivﬁ%%)z

ﬁ(”-‘h&» Z) /3 a Sealzt /&oioffubc’?%b
Cor7* :we&w&/ qff?’g’-ErenV/hé/e Ar A gives rey en
ﬁ] d/’oace, Ther The Lyhau;”e.ov’og p’,{g q{?!/mgﬂ@

jmﬁf/d Ve = é‘;-y ?Ff'
22 rad(f L) = ﬁ-*'w’;f Zgrad o
/Onaﬁ :

 Gred#ry) =% 7“t/a}y % TR (P
6}49{%1“51/)—(;%f¢ W% [;£+;u)+ .i(?gﬂp/

(73! wozng:g/r“ﬂ HY w3L)
Grod(p2w) = Jrad ¢ L grad w.

2:2.2 Grad (Pp) = dgrod ¥ + pIradg:

| pmozmqﬂ(»/,g ?”) =(}T’;§% %,7’2%4—?5‘95) (fﬁ'/y

/ it




N? - v (‘F?’+ AP #+RR) <SE +94

el -??”-”'Zf" |

| = V:F +V
e a{fv[’f?ﬂa") AIE + v B

v E) = V. (57 +B

.2»13-/ SO LEB) = frv P B

)

| 4”V‘(§7+ﬁ/ —(5“‘+J 2y '”?3%/ [};7.;_?)

| ,ai*g;t?iﬁ-;.g SOLENOIDpL Ve rop

J ‘_&z'

‘ “),;?[2;&%")_’L 7) I X ;3) 7 o"(’g’-/-g )

=c@i+L)+?w #+QB )+ & g‘%ﬁe
RRi=v =(ﬁi&7ﬁ/ ﬁ -%%_)+/§15§;+?§+P‘-§?}

|




Ev% ¢ j%t":{)qeo(a ywq?q +J’3‘fm—w)@’%’
!.| Preo f ‘ﬁvo/y = a/ Tew oy o~ J’ 501242% '

g |

..“ .'Z'n. Vhe c?ECm?' InTegee/ Of RS, ‘
| X=22-Y =) v =~y

,- _ﬁjzf‘vfff.mffc? o x=a D Ymak x=20 Dy=s.

B 200 o e

Rl .~ mf Fer>dr = .fZ’f"M v)ﬂ"!n‘f)r‘f‘ﬂlﬂw)q’&
ey -\/ fera -y )oly —j’gc.uuy

| \/z’crm’z = A P2 -2 af - 5.

ot T_ﬁr: o \/’p"[’vq’x f?"cvff’r # fz’f—l%:r) /¢

o uﬁrD//MJ an

2‘25" FCr) 7’(’10 ), ﬁf&’waﬂx oiﬁ/z’cw?f’q»

I_I
"6’0*”91/’“"\71 ' \/C?’"” 2y = 2—]&*»”&9’2

ﬂ

E -..EJ&\D%L%Q' = Jeirholy « .Ejs/n ¥

|_|.. -|-".-. : ‘ o




!

quﬁrb ﬁf'?r,;m)+b/ [nr_é_,).,r_;" nrf_}’L,)
T tE) 1 g )4 R
- ?ﬁr'n'r” 2) 707" /%E}/Z'D'/’ ®)
= Fnr”"z)('x?-ﬁy}”vtzp)

\y_mi:/ y= (nr"2) 5

@ 09/5900 Sha ‘
(’/) ,9 Jj'f‘z"?ﬁ—/ﬁ‘fc?(g ./7 ny‘k 1S Sole nesota)

Frroye/roral
e 95 ; ,

1¢/) qztl//? V

(‘J&"‘Z“’) +*"—~ (4romt) -5 (3249

==(’f9)'f’ﬁ + &

. a/:v,'é” = VA =D

A 18 Solersiatal




le: (’—/+/) ( 372 -32%) .,_.'E’(sx'—e.fac)d.
VxE =0 =) Cur/B =6
< ;73? 58 PrroVetonal
2.5/ fxamp/es
Vs 71\97—o?zocf+ao\yzp, cavleur[ V=
So/» |

Cex] 7= vV ol
2 T
2 N

’-Z)y RZX XY=
?ﬁ;—%fén\vz -;%fv?zw)
P55 (2y2)= 2= (1)
LA 1
f K )= 2 ()
C’w/l? =( (o?Z‘f‘D?’f) -—J f9)+ !7('—7?2: ~72)

&(r/ Cmr/ 7 V. x Codv’

| }3:_‘1
V[l -fzw,»zy

)\

= i | s o il




= = fﬂf’-@ 7 (:31’7‘2*7 mmw)
b (f) JHUM# = v VqS
=0T ) Pe v RE)-( ?rwfz"")
+7(5xlyﬁz‘*)+#—<}("fa"35’)]
[0736:[?2*)—}—0% (3% jw)q—f“f%’f‘ﬁjz‘
a?ﬂfgmolg;;- azgz‘@@x)f;z*q—ﬂo?xﬁﬁ‘sz
) cur/@raj¢ = V'XV¢
¢ 1€
g b %—
! _.WWP /ﬁf‘ 3%{7’2? T
= ﬁff}"* dp=)-2 (22
¢ i@, e [—&ffzf}“’zﬁ) 2 aqyng‘ﬂ y
[;i [3:(-’-322?)—~ (,,;,Cgﬁz)j




|7 AVCgrad p) =28 fo% +i§$
V- (V$) = T
vl i"?}-atxi T g&—’z T oz &z-l > l%bézc,rcm %mﬁr
.E«xem/e»/ea:
I u ==yt P T Vi =0
@d@/f | vzut-y- vevw) = V- (T T+ +E%)U—
e = V- (P24 +T 5% + :zg';

f”fﬂrfﬂ?w¢)=0 Cre) V"va;ﬁ)-:-o B3
'. 6 "ﬁ"'(caf/ )=0 (’re) V. (vx) =&

” |4 C (5B = 4:'.4) VR é?a/! 7L(' ‘-.'17‘)5

<~

I‘

'vxc? &)= ”(’ws) B (v-3)+ (8" Wé’-—f

= v (1 Mw&ﬁiﬁmmw)
= (7 com-m c—&y>+sc60)) :
i, ¥
:_(L?_BL —f’d 57 +'E9‘5—1) C;DZ%-)—J C H))
=-..Q-- --.—ja (o (o

91@2) Jé,y H)%» )
= o — R

_-;.__—,Qvir,t =0




Vxy = ‘760) + J2Co) By
V)t‘r |

@ FFrnd Fhe value o a /-5 ?—- (‘>(+83)z
FLY-B2) 41 +a2)72 s Solenpiadal .

Soln

ﬁf&‘ c)’a/evpm/a.é = V- =4 =

—ifxwy)vf-ey G2t (xraz) =D,
Cle) I+ 142 =0 =X 4rn =p (@ =2/

| ? 2y£+y2J+sz‘J7 VPE =0,
kL =2 ] X PLE
L‘W" Ze %I*gﬁ =
= ;?{C— (’7?-%2?))7‘7‘3% Kz?+zl?)+g§‘?z— @?—f—z?c’)

(?7-& 7 &KL ) (Cr 327 Y22 [+ (1 202)i0)

| S9vP=0




L ‘ s @!/Pfﬁ} f’? e a?/hecﬁbo @7 +J7¢.
2 A ?_L—*vfp _ P2y PR
| V752 V3~ iy
Imye i T ergrg
_ PALYZ) . PIHIYZ) 3(Yz)
7IE P2 Q, 7«28_35_

h : . Tjjlfyzz *Pw
I = P
(A B),, 5 ¢

Divectional Qevivative = jra.gu'j
_f377,_‘))+w[
L S
3" 3
V3~

P

~& )

i

t_. Dhrectiorn] Derrvative

| ‘, ;E.«xan?@/e /
B V%’" )=“ﬂfn+5)~r 5. |
| V’Tr"’?) (a-;;i 4—'&’9’"“”«"‘:5’_%)0”?)




VY = nintd) AT

-
=~

Py P
= Emn.—.é.) " an X"J?"’M I

_ M ad | "
=prpan) " T il

= .

",f-‘xqm/&/é BN | _
| BB 2ve  trrptational, PT DXE ) Seleovrefal
So/n:

3 yiirg = Ay yptadF Onal/

carl =8, C"’/?EO'

I (XE) -—v (5xE)
- B (VxB)— A (UxF)
‘ ~ B cuyla ,,/?..Cuflqé?

—_—

v CPxE)= &




|Caltes) a lire Irfegral g
| CrrepTroN ! | |
7he ?’fn\yomﬂ%/ (e tnlegral 9} a Veoﬁrlz’wneﬁm

? arpund a df"m/b/e c/leser) coarve C, /S Called THe
Clreu/otror of ? abou7 C, f Fool?
LloREk DONE By 7 FORCE ! ;

| Zy ? Cxr90%) S 4 foree ac?ing en.a /btu’?‘f'c/a whieh
wrve C, Then éfi’d?‘/& YR DY,

Ieved a/p»\y a_\?f'y'en c
- JPAT
=

klori cdone [(y /’-—jdhf/ ;_7’

jJu,eF POLE INTEHRAL
53 oafled) B

- #p f’b'f‘e\-?'m/ evaluoTed a/&nj a Swrirce

'6? é’ur‘z’q& ﬁop’yw-/; L{?WS'
FLUX! ]
s

18 @ Surfac porfegrnl In ehich TR r27Rgral
amny.ﬁz a VeC?[D/ p@fbf?/anc#bb o=

of Ao ?pnﬁc‘»/ Comp
desed. 7he ez ,&7‘;?.91/9( S 438

e ija:;';: 25 Cors/

B e Ll S e
=TI




fj

&z-—-

- j RS

yo(go) z
z=0 Y=p

.z’—

VI gzt

xdx yely

Z=p \EI=D A=v
2 ooz

-:-ffym 7 dydz

2
[le=y_ Cy-=y*
Z E

-4#) 16 +=1-82%) [#z 1*127 e

3

Zz“} _12{:)0’1
o

(_731 Bz-lér z"f.,_gz Qz-nz"ﬂsz _,‘.

o(__,“




'31 ors =]
“~ -

St
=

el QLS Y

e e )
'

Eol't-l = :L- Ty

——
e

e [

ol T
oy ;3.5— fah s
TN i §

nh

el =5

=

1.-_..
- -_.l\.-‘-E_
== J{F

CERANERT
= e g I|
o i 1

-H,.

if‘

=.§..L3i»7oae3
3

X Va/wne o% The 45’/5/7&&.

Jq/)/

_J2ﬁ32) 7
ﬁﬁ)f = g ol

. ;-E%qm/o/e 2 ¢

Z' -_):.C"’Y".fg’y)["-— A,c\yz‘/ L2 Z /7 evalwase

| R AT p /«’ww) b1 aliny © given by
i 2 = f/' \y tl/
i . .:‘0?9/'!;'-"

f‘r” (37 M’y)c - /’%?ZJ ' otp2 =Xk,

j (37 %Jy)c /4\7;/)7#_2012 P’] (’q/z?.,;q@,;’;




f ;. or,

[9&*%’5 aez— ot THE
:[L+£ﬂ~&é7+%iz 3 ‘
2 ‘i%r_).féfca .29(’//7«_@90/] .‘

S
| 2.7 - 5

A

| ‘ﬁomr?o/e 31

| AFrd Ve/&c;'&; and acceleraio» of pax “rele
‘ threh mpres Q/DOj TR Cuvve X=28/P3L;
JE2L0083l, Z= 8L

Se/lr ! AT ER

“/ Q)”('-i =z ‘)
Ve/aa@ 7- FE " qd,;'— + 2 '/_4#‘

'I-.-._'- Pt \"’\‘ ot I '-ﬁ dl‘
R AR gawm é’cs’mﬁh' 3

Sl e ?7/& Ny \/{6 ez 3+ g.fmat'j 49‘*

1/ 3 wﬂz“y“-cfév.?w‘é‘éfﬁ’f




.'f 9'5 %e ,3f>bue XAy ==l tn the -613"3[' acbnnc-

’ ;5'9/}_;. 2

=S T

;!5 2 %&7‘7‘2‘?"/ 2D Ve=dxt -;—02\974—&2'/7

,;' ¢ %/ ﬁ?zﬁ%?z? _ ot -f.aya)%?z»:
/ V?"/ Vv‘fﬂ: Ay Ep gz VECTE yEF=%)

_ QP EIPEER) s yPr i

ozﬂﬁylfza
/.?- - Ly=c +zz/+f>cy/?)-(x7+\y}'_)+2?)
= XY2+LY2+AYZ
;C_)r;’ —-c3xyz

J\//?DQ/S Jf?n w—o@

/';’ V/ f1?+\7l +2f</ Feea

ff? ma/«? J’Ja{yz dxdy . i ; " 1-;- |

» VZZ

v, n@ff(yo/\ya/z “ijwq@ afq

iy |

t‘ ,‘71‘._'5:_. ‘
[ l;'“ 3 \ " -

\H' b S& - y Jﬁl - |

5




5e. @'Ve’{?"’?ee meomm Ve ?-(‘06’;72)&

‘I

i'_,"uﬁf,(g /eam/'/'e[o/b//og?/ 0<x<-q O <h, O£l

-@'QMJ& q//"rervoe,ncg Theorem 13,

ﬁ i L{J?-‘;‘af\s’= \/\Z‘IV’-?#V

- T 2

o1 ¥ ”L: T
T :

| D '/7‘—H _'-

H‘ T '- | : - J"r ) ! 1
-y B
R‘_ﬁ:-. I ) I:J—:..L | 5 l

| f | ,:’-V"Q Vafame 977“& /oam//el‘o/ol‘}es" enoloses) Ay -
J ZJ / k)=§ UniF VecTors afory X V&z qxis

I _754& ”n,-?/' )’79’7’7‘?/ Ve C7t9fL9 ﬂ/9/2} %QJE ‘ﬁ%
i Sy

/ -F:Cﬁ"‘v)P Qr)p/ C?!LS’ 7‘5& d’u'jé!ca_ % m— ‘ | Ny

¢ z'-bftrb?érffpz S55% &7’&74&3@’ M%%gp,f@g#,@co&.@fé}c

I
|

R S =

sall e




ijffz ryF2)e =y dx
S

oZB/JTHMHz )y

= Jfffxe+yc+CZ)a?yo)i

:ozj[crcwi}wt%‘i)a/*
P a

= [A76C Fabtc +qbe?
AR
. (abe)latbic)
ET 2 |
| JV /?@W = aéc(ct+6+c)~m@ |

e Jf+Jf+JJ+ff+ff+ff




@'ﬁ"’w“jy h)_g

B ey &
80 L 5 l."r

ke “:‘/Pf‘{’x‘»\yvd\ydr. ﬂ‘\fjf-tyi)a{ydz Ox=0) |
=JZ‘§L;§ = ./gfs*za)z ¥ [

£GBF

Cy*- ofzdn = ( =z
ff Yrexz)- x ff b %z )af ;);ib)

= J%[& B Q—-_foo)cr :bf?b - Eft;‘z.‘)dq
J)J)F) D ols = [zbl ‘Jz . R0 - (L%;L_.__ B

\U’P Pels = 631 ~ - |8
('C)\fj[t?hab = f[?#»yz)c + 0Py 2) 7 2t - rv))?’j (’J})G’)‘Nd\m

Jf‘_’ s = [:x?—cz 5 Qic‘}:‘*‘ )@ '

C'—'D\U’Fﬂ nolg = jj[w =T Oyt 2o Ce¥ -2y ’J. (‘»é’)afrd
Xes

e \U'F’ nols = Jf@ﬂ 220y = 2)f N e (,c))a),d]y |

dPFG:o_

]
'

= j j Cz*’rw)dyf’?* = J J CeA-riDelgelx

Cz a‘?

|

'&“. -
_I-\- )




_\/’[_('zfjo/x = %ﬁ“ x_[?’}iiyi |
SRR = %éf >@
d,//f;’ =[] +§U +£f %f =) e (IS
OB, BB r

/fi” ) HEL (w6 e

<
()¢ (s et ) e

= R244C £RE2C L bor.

L/Jﬁ7.0443 = abclatb+c) — &

OB JSB A ds = [ v Bev

Aence Feerssls QD/“W{}Q'?OQ Zheprers /'8 Ve rrtes/,
/?zam/oéeg

LA/ aTe by o4k Theprem }/ EX v 2.2 sy Ao
CA2 YR corye XA fr g2 B
o/ ¢ Sfokels Theoren As

E/P-c/?) -.\_é[fcc(r/,p';%@

‘ﬁ
A7 = (%) ALYy —a/z) -

C?




\f‘?.q'; =0
(e

cre> J@Xlx #2y2y—o=) =0
: (i

,E'zam/o/'ef 7
Zy =it G3F. evaluate f;-o:’?afpzz? e [Pre
=% om (0:0) L Clrt).
Se/n! ?:_ a:%"’v'—y*ﬁ;y:? =) oy =ofx -
N B PP (=00 ) o 7= Sty
Ay =2 [
F A7 = (2204 oL ])- (2 Tl
Y I L QR =0 Jor SR PO S 9
ajf-d? - Juetn = 2[H] e 20/8).

WA

VALS




