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4*-:-) .Q.O L: u 0,03 (_LO$‘1) = _Q_ e - o | : !»
J A0 12 0 2
| apply LH - yule L | j | i* ,‘ R T I 1
= A1 (-sinW R
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| 4. Find  he fivet and &econd order , the Ipcrr!:i‘q.l
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-91: !
> 2 o (%) (24 N
I —_— N 7
31.‘.1
i S (-a)?
o? ¥
¥ :
| | | |
=2 ™ - 3 _ (x-o¥ !
b 3-12 | 72 .‘63 i
2 2 f
= bﬁr = _l__ C?'_a) _ ‘-1) i
o 0 ~3 coit.oL r
Sfmflm'lj, | |
5 v o= L - ,(.H'_")i. (3)
| b‘ﬂ: "ﬁ A% 13
i =) B:"r — _l_- - (:Z;a) 2 0") |
i Y& 4 532
1 LHS,
; 9
-j oy 4 3 4 DT
| LY Bl;("' - 0Z -
. _a\2 l - e
i .é.--l_-("-'a-f_,_ B __L\.I_(' CL).+?_ (,ZC_:? I
E 7 13 ' . ] 13 | 1
‘ - 3 2 -a)’ -b)? + (z-C)° ]
£3 1?[[@-“)*(3 4oy |
| .3 L
B e
- 3 - _L
¥ >
= 4.
l > 1 RHS
g8 - B as

e L R ——
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:Zq_tﬁl.l @e'n':vaﬁ:ves -

4. Q.B U= 19('1:';[:2) b 2 Bunc.Hﬂn' in the {ndependent |

Vastiobles 8) %42 then, the totad .dmivo.ﬁ&?'% U
with vespeck t0 %47 N be defined o»,

QU - .
U= _-bi_ d')l + _a_LL d + — dz . st : t
0 O oy L . 0z . gk |

o, Lt ,u=p(0y.0) , =), 4= Ylh) z=‘Z(tl) glthe.n .
the total devivals ef ‘U With vespeck to ‘4! can
 be dejined 04

du _ ., dx

dt 0%

3. flet uw=E£(r0,Y) wheve, P= p(’*r‘j!z) v 9,2 q/(.;“":f_'z&)_ |
‘} ",’:TC‘Z;H:Z) then
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= - R

dt
r=al , y= 20k “and ngW

method -
= w=y 0y —0)

wheve, x=0t , H=§a_t

- 40 + (@)Y

. QU -
%

Y3+ ANy

_ [yP+eny)laa) + (2 13 + 23] aa] -

’="> dU. - a-[('
. ofuedt’ + nar] + 8o [Hodt? + 07t

5> du - [t aa[sa"t"_l'l:

1. Tind the du -bm thz bunr.hon = ':uj:'-!- I’U wheve ,
the same. by the divec -

an )+ a(ot) Lau.t)j + 20 a(at)(aat) {q;)ﬂ],

e

-
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T S e
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A
E
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— e —— e R A ——— —_ o —

E @lTEd ma.i—hod,

) - = (ab) (_aat)"‘ + (at)? (2at)
W= (at)(ua?t) + (02t?) (3at)

w= ho3t? + 50313

W= 6at>
du - 6a® (a8
dt

>  du = 1802t
dt

oL
= U tsint+1‘:
21
‘W - a+z+0 = 1FL
'Bld ) |
= 00 = ycost +t
Y -.
v -@_I__j_ - D+H+1 = H+1
0%
Z
dz _ j.cost + tC sint) = cost -tsint

i

S
P

i

e
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> du _ (tsint +t) (cost - tsint) + (tcost + t) (sint +
E o A . tcost) + (sint + toost)

dt
ol t= My T . j

He 4 9\ l
= L+ D+ O
4 b T |
= N, AR ~
Y T SR )
= I
g (3 |
= A L R
TR 45 e L
- | 3
Fo) ‘J'md du Abo’r Jh 6U-m-fh.Dn A= €1+g & whv_?e,
dt
r= t%1, y=teost, Z= sint ot t=0 '
3, yor?
S _ e1+l:| +Z ) |
|

nnnnnn



S o - 3.131%3“21 ) T - —
. (£+1) (4 (Peosit + Sin)
=> _3_1-_)_ - a to+ ! e
oxX . l
- _1_3_[_)__ _ aﬂef'i"d:*'z | ‘
| a'd N )3 tcost + Sir't)
=) ﬂ = atwst e ,
0Y 35 pd !
2L - a‘z'e’*’."ﬂf”’ )
‘ai | e(_t’+l\j’+(.tar-°§t +Si1N t)
~ Q0L = 26int. ;o0
i az |
| dx . &t
: dt Lsint
| = tSIN
. d = c,ost
at
- dz . cost
| dt -z
| du:_a_g__d}_+'°”d-4—* ax'T
. ’T L dt 2y dt .
JRCA tw§b+$ﬁﬂ e 4
5 du . [aCeene™” (FeSt 2800 (o +
dt ema)q .
[at st € (4 1P+ (FOTETETET fagt - psing

1,0 4+ (L2cost+Sint) T
+ [asint N +0O*+ ( ?] [cost]
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h. 3{] L= ‘F(‘d'z, Z-%, ’1—3) Show ‘H"Iﬂi_, o)
1O DR [¥ L S i
ot oY Oz -
=% ek, p=Y=z', 9=, TG
then, uw= £(P,9,7) —).
Qu._ du. dp 4 du, g 4 04 .0V
ox % R LA
5 o= U (o) + A () Lo(a)
[, op 24, ]
j=> -Q-L_j'. = -b—u- -+ ll_ ——é——‘t?.;) h-
0 29, 07 |
| ' i ae |
U ou _:c)_E__I_y'_‘L.M«—.FQLL:Ql __ }
| S 2p d ) v oYy |
ooy dpooey % oy T
2w - 2u () + 4 (0) +'-?=§-C-o |
S u _ ou v ——u) .
' 0 2u , X
| u _ u . 4 Q.. O+ o
| >z op 2%  v¢ ¢ 0T
TR TR Ch A Tl OB
| 0Z op ?9 - . - 4
i ou o, _(5)
= .E—L!—- = —— -+ .
| % op 29 ;
| u_ L ou . ou |
: @‘l'@‘l‘@ => "ab"L ¥ ‘aﬂ ¥ T
29 °Y %P OV 2p 09
e 2. 0 S
ar i



e — [ ——

s 8 o PGBy, sy, 8D S
Uy + LlUld + 3Lz =O‘ LDTI_)_ ”
! A0y = o
g Ur 5 Uy + oy .

> ek, pman-dyy T3y 57
0= us (P —Q@)

S du_ . DU () +22 (0¥ 350&5‘- (-2)
2% Op 99, |
= 00U - Qgou _ @ du
ot 'DP 07 N
o Lpu= du _ ou (3) |
du _ 3w dp 4D, DY 47U DT
Btj P 'c)'d | °% (4] DH 31 ald
U (o
= 20U _ __%}L (-3) + _951,'-(‘?3.) + =5 (0)
‘d P RER -
= 1 04 -ou . oY —W) |
3 74 op v
W _ du  dp 4 OU . Dq 4 oU ..0%
X —a% 09, 2% 31 0%

how +that,

o f
|

B R

i{"

33

(3 Scanned with OKEN S

nnnnnn



o 2y 9
= - A = Z"x
R PRy T ,

then, w={(Pa) —

of (xy)?
> 20 = XYY
2K (1y)*
N op . =-4y41 L
=) .'_aE‘I-: = -—'ﬁ;"dT‘ = ,.L:l |
-@-P— _ ":LH (1):- Cj "1)670-.
33 | 013)’
= _?_P_ = rY - +3‘=
a‘d xa 138‘2 P
A /AN /N
T KA
=D e = —Li - * tJ:
'eud ﬂ |
. _ﬁﬂ. =z :
By S




By TN S Gt B & Tl

oL Cz'ﬁ-)a
=D 395 — - "Za"l'zi
oL zﬂ,x_
S5 2% . =2
18 Z.‘),z_a
= 24 . L
L e o
=) _‘OHL. = D,
oL

WM, = @EVO)- CZ-:I)_('J_L)_ -

0Z sz).'l

> 29 . R

b

3k
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—— S — —

X %p 9% 09 9Z
=> 00U _ 20. (p)+ oY _L] 3 :

z op 4, rés
S Z72u_ . DUy -

% 24
(2)+ )+ M) =
'196'-1 + 9? ou .}.Zj,al.l o, .

R - -+ - 0 r
o N %%7%"‘%

5 3 % _ _ : )
= xXoU oU: 2?2 du L 5 :

TR TGS

1. ‘i{l = _FC"&-lj y Y-, Z"I.) ‘H’lE-ﬂ ShDLIJ M’

QU LU LU g (o) [yt Uy +Uz=0
0% oy oz | |

U= f -y, 47, 28—

=S .
lek, p=(x-9) 9=(4y-2) 7=(z-x) then
LL':_'F.(PIq/:T) | - N
o2, e, 20
o °y oz
;bi,-:o y EL. = | aﬁpc __iﬁ
Ikl 3'%' ?z2 -
2 .4 , B¥ =0 ,R8%.4 .
ooodw a4 Doy QU (-1)
5 o %p (+) 20 ¢ =

- TRy S

[ I
R Y w L W

[]
[]
"
— A - L oy e B P ™ S
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ou_ _ U ou + 24 (o)
2y 3p )+ g (3) v+~ S5 (°
= U _ - ou , ou 13
% > Y e ) .
QU _"u T3P ﬂ?ﬂa... 2, DY T
Z P oz 29, "z >% 2Z
= 2u _ DU (p)+ U (-1)+ QU (1) ’
XS op 29, % "
= ou _ -___'BU ou
Y4 ° N 7 ()
J(Q)'F SREIL ! PRSP i
(3)+@) = u | PUpIOU |
CL TR l:l . oy 4 - :... k
= 0 - —%‘L o+ .- .. -
P %’L 3P‘%‘%+iav
— -i'o'.' JEREY . .
8 w= ¥§ ['-1? :-%_— ,_z_f] then, _shéw +ha.t
xou H.@_LL 4+ 234 _ o
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Py b Y B Dy CEET]
Q1Y R CRROT! I~ 1 ¥ S LU
Dy p T % o L
. DU _ DU P 4 YL 04 4 DU DY
% opP 0% . 'aq/. DR 272 VX
S 2 o 0By DUl
- = 5 + % 2= —®
@) +)+w)
W o, du L du_ 1 o2u u _
33—{+3H+ = v P-I-Z-%-_g.i%'ﬁq.%%
- 1 2u U
2% 2q t ox 3

1. Supposb S ER i ) I . Kl
dn the voriobles. of X & Y . “then ‘ther-jl'awbl‘ans
”9[) u.VF ‘with "Tmspn.c.t to ‘I,LJ con be dt.b{n‘e.d as

e .-”U-\f = 2 v,V _ I_B_l_.l__ du
R e e
5 |2V, v

| | % oy

and afs JAnverse can be dei)rmd 0.6 ;
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v o () L |2
J =J ['x'ﬂ] = 0 %) Y) > YT %
o(u,V) ; 3_3_

9. Suppose , U= L(X:Y.2) " VaV(X ) w= w(Xy,2)
then, the jacobian eb‘ U,V,w with 7espect o

1,4,z can be delbiﬁ.td as; e
| |2u: 20 U |
J- M) = J [ljl'v'w] = | 0%, Bld oz |
3(‘11312) X.H,i AR SR "-. - --.. |
Q2V. v 2V
Ry dy ., 07 |
dWw .. W, 2w |
. Y. L l
= U.‘)L Uld ULI
V'xt .'-...:IVH_‘ VZ
b w'j hJ;t.l
ond b Jnverse can be deyined &S o
y . 7w ) Y - W
- )E 7 (zéu::} " ey g 'H?’?d
S 'b ':U-,Nu-‘t . ’ )
SRR e _bldu—,; V. ow
07 - Z 07
Au Av  Yw
= Yu Yy Hw
| M Zu v  Tw
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Questions :-
1. Jind the jacobian o) u,v 'ug':Jrh'-"‘a,t_.] wheve
U= e,"‘cost' , V= 'ef"GinH ' |
=) -P.li. = Q,IC.O\S _L_j'__ - ..e:x.sin
oL lj B ’ | ‘a(dl \‘1
%\-’{_ e::tsi'mj* : _’%}_t__ _ &'xcos\tf
:r.—-:.r[___UNJ o Auyy -?—%“'; ﬁ%
*d 2 (%,Y) ' |
I;O_L oV_|
" oL oy |
= '?'e*cosﬂ —e}simj
: I
X §; 1cos
| Ie, Slnld e :-II
= - ot o* (.OSI:I —Sc'-mj
y Siny cosy
| ax 2
! =, € .(C-E‘f-' Y +6m‘3]
| _. B(U:V) = e 2*
Aty
2. 4 e rylez? S V= myHgzazn , WEAHY+X
then, -bi'nd ) ?(H,V,Lﬁ)
' 3’..[’*:'1*1)
=  Given;
U= X +y2+ 2
V= 'X_lj"‘HZ'*‘Z'l’.
w= x+ytz
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Ux=ax , Uld-'- gy , Uzx-=axz
[ = Yy+Z 5 V‘d ;-*9"""; ! :,Vz =H+1

- a|* Yy = |
| ly+z Z+x Aty

O T T
e Ra= RatRi

AAYHL  NAYHZ . RAYTZ
1 4,

2 &('7?1.H~f=z) R Z 1.

1.1 1} ..
4 4 1

= & (y,z) (o) i e
= Btul\ﬁu-?) = 0 e
3(’1:3!2) T G v

— s ——— i _j - ﬁ-_r_.-
e il TR ey bl : e Lo B e o e o m——




3- % L= 61+&|j_z 9 V': A~ ﬂld‘i'z 9 wﬂ 'x_,:.-,-gxg _ZZ
then, show that d(u.v,w) - o

d (% Y ,2)
2  QHiven,
LL= 6'1-!-&3 - Z
V='7L—&|3 + Z
w = 'x_"‘+amj-'11
D=3 Uld =8 UDz= -1

V= 1 Vy= -2 Vz = 14
W= &‘i-l-aﬂ-z UJH:.- 2 Wz = -X.

KT,
o(uviw) Ux Uy Uz
(2, 4.2) Va  Vy Vz

Ll_J'x. _le.} Wz

am-rag-z Q2L =

= a[ax a'x] -8 [-2- [ax+oy-1]] -
[ax+2 (g +ay-2)]

= 3(0)- a[-3n-8y+x] - [62+ hy-27]

. e M- 92 A -G 4R

= ‘a!u,v..:w) > 0.
p(niyn)
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k.

&L u-1,+3u1-"-23 . V= l-l';c"ldz y W= &z:‘__-xﬂ y
evaluaty  2(urViw)
b("llLJ;z)-_
E]wen,
u,-'1+33-"-:c?‘
V= H%’Hz
W= 9x’- 'Jttd
P= (_l,-l,ﬂ) |
D=4 =7 (.U‘“-)pfi |
Uld = G!d =2 (_UH)P — -6
Uz = -3z (Lz)p~ O
Vo = 8ayz => (V?L)P =
Vy= H'z =y Uylp ="
Vg = l—l'l.’lj =) (}fz)l)= -4
wr= -y => Lqu)P = —(-) =1
Wy= - => (_UJH)P =.=1
Wz = bz = (W=p = 0
KT, e
p(wvsw) oo .| Ve Uy Uz |
1 ,'a(_'lngnz) | V‘l \[[:I VZ. |
I(D‘.l LLJH Wz
r— |1 . '.6‘ .0 |
" 0 0 -M

ot dhe  point (2,-1,0)

~L+34 =0
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Given;
u'=1+‘d+z
V= Ytz
w= %
Ur=1 UH":’- Uz=1
V1=O \h_j_':j VZ'—'—i
Wx=0 U)"J""Oh' Wz = 1
(U, v, w) _ Ux U‘j. Uz
?(% y.2) Vi . Vy Yz
Wx Wy Wz
- 11 1
g 4 1
6 o 1
= l[l-D];I[D-D] + I[O'DJ
= 1
i = I w= 24 | then
8 w32 v q =
that  d(w, VW) ko
3(‘1.'112)
(ven, -
u= yz
R
S
Y
w= =4
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J

|

I 4
UH e
~ =RAX
Vy=
- X
Wy = —-
| D2 Oy Uz
| V. Vy Vz
| Wr Wy Wz
|-yz. = =z
i X
| £, - A2
|j l\'fa
| 4 X
| < Z
-yz Ax_
Fra
X |
rE
4z AZ
_.;.Ca .z
| -4z
419 ld!za. Hz
HI

L
. . p— - — —- i e W — . w—" et Sy Eoty B, ek e P S vl Vs S R @S e Ve W S, (T B § --'_.-_—l-ul-.l--ﬁ 5 S A W e,
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- W W ——

p ld:'ﬁ Sll_trll&cs;n @)::, A= TCOSO,

then, Show that d(%.y.2) - w'sine
?(0.%,0)

=5 Soln:- 1:181‘09 (COS¢)
lj- TSInO . Le.md’)

Z 'TC.DSQ
R I S B e )
3.1 = ,Siﬂﬁ C.D5¢’ ) "B!Ef = 8NGO ‘anfb .@-}—-— = LOSEO
>y v f | '

N -0
S | . L
.= TC0SO&ING , 0Z _ -78iNO

D% =086 o8}
v 26

‘O_élgm
T ‘ol

______B'I *=.:_$8;.n.a.co‘$¢ )

PR

=‘ Téfﬂ@[ﬂ&fp 'ril-_ﬁg.. = 0 |
. 3 7

Q)

=
.qj”QJL
-34‘:

NPT 21 . 3z 3%
= BC’LH.Z) - T .| < LR ] B 0
- oy .00 ¢

o
_—
o

el tb

¥COS® costi) --'asms &mcb

Sin® os '
| " ' : cOS
sine singd 5080 8NY 1178‘126 |

Ll;

nws& . ‘_*‘)’SI‘ﬁe O
J .ﬁﬂsﬁna SIDBCG'S‘P COSQCQS¢ ,-:sin¢
3|n95m¢ msasnm cosf.b .

'c,b‘sa”' =8Nk O

= ‘U:'GmB [Slnﬁw&d) [D'I' SmBCOE-(bJ IR

cose cos¢ (0 - cose cosd] - 8m¢[ 8in :-::é
{ Q } f) _

us
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FA6in O - =[ws"l¢>{5in’-e+ws’9) + Sin" )]

~2gine [cos®p +Sin¢)

—
—

T = ¥18in6
L’LUU Va'r:ables
o U= ,Ec'z H)

Mmdma ancl Minima t?_’

1. l.ti'. d:he, .cawan bunc,hnn ‘
9. TJind a{ .34 and make them aqual to z2evo
D 3ld or
o7 manima 07 minima  thal i /_ﬂ. =0, _5_0
dhe above let’s  have an Yo) (A01Y4)

B snlw n
Lj | ﬂ Q.‘iheme DY aﬂa Polntg

("xa,lda) oYt CGLU.LC\
Jind dhe “second . Ovdey partial  devivabives 8

3.
L= 1901!‘:])," Sa“d |
334’ -A ., 3:'-? =B } 'aaE _
37!? | 3'1 ald I{I

and -Bmcl Jhe Sta:tu.b e[) -l-he end  poirils a3 given

be,Louo S . . -_
L S.b FIC B¥>0  and - ﬂz:O ) we so.H that dhe
Jhave dhe mosimurm at  p(oYo)

vadae U F(%0rYo)

L]
l.

and dhe moaximum

p “and .. A>D., we Aoy dhat
haw'e, mrmmum value

volme L3 ff’zﬂl':fﬂ)

dhe
3’5 Pn: B> pCIo:tfn)
bum'hm moy ...

and Ihe MinEmum
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T T g

b 9.5 AC-RA-0 (03) AC-B*<0 we say that dheve
s NO Maxmum nNnoa mtmmum ok P('xu. Yo)

ond those points Qe sid to be saddle points
ond beugw the saome’ Ve,'rlbucahon_ af all the extyeme

point& | F

Problems -
1. 3ind the extreme value e the 5._”-,5{15”
)= A2+ Y -3x-18y + 0
= Given, | |
19(;1,3)_ 3’+3 _ai-18y + 80 —LV
Co \dj_,H) U-) w. v to L"JL-) Pﬂ.Thﬂ.U-'d

> - 31?+0-3+0-0

o*. . o
= of ;—. -3 —(
31 | : _
= o0 _ 0+3y?-0-183+0
Y
— D‘F - 33’—‘3 ___—(.3) |
oY |
Jqom o [min o |
0 T |
N 3.1&3: 0 3y¥-12=0
N TR
= -4 =0 Q=l =
> =1 yi= 4
S A=t 4 Q=i

Tl
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The Exb;cma points  are

' '(__1,—5) (_‘_“a) CI,I-:':Q_.) CI,Q)

Sl L(EL-‘ef 6 = A .
DA DX L o
_3all = --0—{,—' - D - EJ

_ba_'l_. -.:-—b—?(_a_'r.. =_'63'=' S ITEA

oy 0y L0y,
pit | A | B | ¢ ] Ace | searus
(-1,-2) | -6<0 | O -1a: | Ta>0 | max
(-1,8) | -6<0 | 0 | .18, | -712%0. | Saddle
| la | -7a<o | Seddle
(1,-8) 6>0 0 cl2 ol | o%f
| 12>0 min
(o) | 6> | O | 1@ | ™

max £ = (-1)°+ (Fe)-a3(-) ~1a(-2)+&0
mox £ = -1-8+3+ Q4 + &0 = 38

minf = ()2+ (2)°- 3()-1a(® + 20
minf = 1+ 8-2- 84 +80 S

9. Tind the extreme pa-mts 95 the z,unc.hon
p(x.y) = al-y*) - **H .
5 6ol f (1Y) = Q(P-Yd) '+ g )
digy (1) w-7 £o (M) & y) thaﬂy

(1) = ?bfx. - ya-ur® —(>)

yg
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(2) =.>u'a¥' = —'Lllj-l-' L||d3 ——k_a)

%Y

Jyom mhox |min.
S Lx-423=0 - ly+ Ly2=0
S A -A3=0 -y+yd=0
= x(1-29)=0 . y(-1+y2)=0

'ﬂgo. , — I+ l:]n=0
Y=0 , —1+y2 =0

= =0 , I-X’=0
= A=0, 1-1*=0
= A=0, A=1 | U'E:'D-;g=j

The exbryeme Po‘.nl:s ove :-

(0,0) (0,2) (2.0) (4:1)
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3. Ewomine dhe ﬁunc’cfon f(Y) =a+ax Taﬂ_.z_:_,clz

=) 8oln ;- .
pla,y)= @+&x +8y-ad-y? —@) -

2 . g-ax —O I
L N - : |
.._?_'F_ .= @-&H - _{3’)
) ‘

tm' +'ﬁﬁa'1|.fnlf1n | e | I

Ly ¥

h _ ¥ ' B .
L i o
(L J

L

S0
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| LI E‘xﬂ—mfnﬂ d,'hE .Buﬂcl'l'ﬂn 'FC’"':I) =13+31|:,Q_|5-13_|5HJ+7
o A(y)s P+ 3RY? - 154 - 1547 —(1)

of = 3?4+ 38y?-30% +7a —)
o

2 - 61y- 20y —@)

2 J Y

J07 max |min

20 .p & 2 .
L

04
end (2) = 6%y-30y =0
> %y-5y =0
=5 Ld(_)L-'s):‘D
y=0 , %-5=0
3 Y=0 , =5
when Y=o | N |
(W) > 2—102 +8H =0 | |
= o - B - 6 +94=0
- (n-n) —6 (2-H) =D
= (-4 (2-6) =0
oy A =U4,6
Now points ave (4,0)(6:0)
when , %=5 |
(u) = as+ld°-5b+ai| =D
S yl-1 =0
S yd=1
= y=21
the point a7z (5,1
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D12

2 - 6y = B

3133

P - en-30 =C

afxag
CLI:D) -6« 0 O "'6 ' 86'}-0 maxX
(6,0) +6>0 0 6 36>0 min
(5,1) O 0 0 i-aeq’o | Saddle

5. kxamine Jdhe 'bunc,h‘on pery) = o+ ‘:fq“:' 2(%-y)?
=) Soln :- -'FC“-'IH) - ')LH+ 'dll_a(,x_‘d)n —U)

\d% (1) th'auy w.v to * & Y

M= 8 - yd-y(-y
.

= of = yl-uy(ry) —B)

M
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= (2+y) (F-2y+y4?) =0
=) '1.+ld=0 5 ,13__',13_‘_1_\'1:0

=> A = -EI —-(.6)
@) yds —|y-y

S A=0 , A7 N& |
The etireme pOtﬁtS _Q,'TC CO:O) C-'\I'E Jm)

3 33'}_ = la'x""-'-l = A
L |

22f .y - B

-E-__—-

D% 0Y

2% . 1ay*-y =0C
oY=
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o \ e _
Points A B C Ac- R" gtokus |
Ll IS AN A S 1

(0,0) -14<0 h | =K o Soddle

(-y8,73) | @>0 | A | RO I 384 20 l min '

6. Examine Jh -buncﬁon FC118)=§1:+ 6‘1l\.{af353—1§'01

=) QEvm,

P(ny)= @+ 6:3"-' 3yd-150 % — (1)

-—

> 2f - 6x?+ 6y- 150 —)

o,

M= 2¢ _ 18wy -~ Qy* . —(3)

B = 2 _ g

s’ e el il e i Wl e i, b ] . W b i e o - P —— - - =

!

=) 3y (4x-3y) =0
> y=0 , ux-3y=0

= y=0 , h1=3Y

=) IJ:D ) A= %_-I:L
when Yys=p ,
U"I) =) '1.3— a85=0 i
=> '7..9 = 85 |
= A= 5

o4
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=) l:ra= |6

'::-} ld — Ll
Q - (\31”)

ba-P _ 1ax = #H

ox?

3:-? - ‘a'j — B
Blbﬂ

[ 191 -18y = G

0y*

Pm-nts A ) _B ) _c, HC-6 smi'u‘s’

25
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T

Additional Problems -

.. YR (%Y, 2)
1 4 UemAYFE , UVRYHE, DV X , evaluali  SERAE

= Given,
W2ttt —)

DV = 'd+z —2)
vvw =% — {(3)

(3) = Z=UVW

= 1= U-UV
oA _ |-V 0% . -l L3 =0
20 v 9
- y-vw 24 = U- LW Y = -LV
20 V W
[2Y.4 = DV
0Z - VW —=
yé =
_'QI.-.: VIO e 2
b(")l.‘j,z-) B ou OV
o(u.V,0) (7% Wov  “hw
2/ 0%
OZ/DU a/fw /BUJ

-V - 0

v(i-w) ufl-w) -vv

W vw LV

(3 Scanned with OKEN S
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— SO _..-.-..._...__.._I _t
|-V = O
= L.LV

v-vw  1-w -1
I

vw w1 |
| Ra= Ra+ Ra

= VvV |-V -1 0
| V 1 0

R-:.L = Ri+ Ra
= BLaY, 1 0 o F
v 1 o
vw w1
= Vv (1-0)
= LJJV p
I
. 5‘6 Z= 1’4—3_"‘- ) Show .Hmi _‘D_{. ..-iqiurh,.al-z i
x+ 13 oy | L ax 2y
l
=) G,ng_n:-
Z="3"-J+.3_2 —{1)
2+Y
. lz_ _ "(:1+5)C&1)-('11+1j-?)(l)‘
ox (x+y)?
| = A7+ 92y -7 -yd

Gety)*
- .‘1"+§1|d-1ﬂﬂ

(a+1)?

.-___——(:t)
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P B Ty

= Dz
o4 (A+y)?
X &'xLJ-I-&ﬂ“ x -y
(x+y)°
_ -yt Y
(2+y)?
2% _ 22 . m**'+mg-3=]___[ Lty +y
ox [  (x+y)? " (}14—3)3
" (2834 -+ -84 -y']
= Q_li_aaiﬁ
C'M-S)’
= @(1’—@ .
:r[‘u—'j)’ SOBS .
2z _ 22\ _ i (o2-y2)°
G%y) - e —o
Simj.ﬂmd.ﬂl -
o1 _oZ | _ o2~ ax-Y° 1’+&13+Ha }
Ll[l_ 2L 33] H {l [ C1+LJ]1 ] [ (1+|:l‘)1 }

(n+y)2

(o) - (o0 g = (-t 2 3)]

b [ .}Q-I— %+Hilx‘_-aﬂ:j+lda+%€_ai—‘j_3
(+y)a

-y (- any +lda)
(‘i+vj)i |

7

o

_‘l--_-'—r-."-_—
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= h(x-y)*
(A+Y)*
= 4 (Y)Y (ery)?
(x+yR (L+y)?
- “C_ﬁﬂf)&. — ()
(w+y)?
-‘-.ﬂ.._al.a_ql;ﬁi_ oZ
( DL 2y - 3'_1 'bld |
3. 35 L= e,m-lhb‘j .E(_tl'!.- bj) Show thqt
% ) .
b[';;—'] +0.h_0'_‘|]_ &O.bIL
> 2= e p(ot-by) ()
Y ea1+bﬂca) -ﬁ[ﬂl'g‘j) + em'.+bu:'| ﬁ(aIng)-(a) ,
L
b 0% - ab %9 ¢ (ax- by) + ob % f(ox - by) (2)
[y
l SLmElmlHJ i
2 . @ plar-by) + €7 p(a% by) ()
Y
A _@_Z_ = abe,aquﬁ(a-’- bH) + 1 bH-F(a-l b‘_-] (—ab)
04
L 3% . ab. &Y p(ax- by) » - € I p(ar-by)(ab) —0
oY | - |
(2)+ (3) b
b 22 ., alZ = abe Ca'x by) + ab ™ g lax -by) +
a" R c:J.l:>e""m(mj g(ax- bq) _ ab ¢! W)F(_mr.—bg) |
= 2abe™™™ p(ax- by) = &abz [




_— e

Ao 4y u=# [% ;57: then prove thal
AL lj--a—t'—l—-l- 2 2% _p
[ J Z
=7 .Ld:, P:_'_;:_ . Cb:__"ji_
H’Im, LL=-|?[P:%]
u . pu dp 4 M. 0%
2 op ox %4 f
L p % 09 j;
> du o Lot |
= A QU = -'—x-é"'a—l-l‘—' - 1) |
? 0 z  op
' |
Qu _ du 2 . Ru . 09 |
2y - p BL‘J 029 Y |
!
2 DU - Ddu (p) 4+ & [ L
> yo4 = 9 ou_ () |
2y Z 9 |
: |
09 |
u . du, 2 4 O .k
Y dp oZ o0 0oz |
= ou ﬂ."_(-—"‘——) +ﬂ-"—-(-_‘:f_}
0% op L 77 q [ z2
X z3  op Z2 29, |
(1)+(,3)+(3) i
AU Lydu R _ x4 b X __It;t;_/?;ﬁ_
a1.+Ljag Yo% T z7p  x/2q X p 2p
U U U _ -
3}+~j oY + 257 O
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|’5. 4) Z- -F('1+-aﬂ)_+ta('x-a-'j)_

T

L - ﬂ[:ﬂfi}

'Bldn bl
= G,Evan, - S
2= £(rtay) + 9 (r-0y (1)
di[;[) P-a!d-w-"id w., 7 to X
DX = -fl(‘x-l-ﬂl:')fl)'-i- ﬂ‘[i—wj)(i)
X
= 0 _3_1’_] = 22 - p(wtay)() + g"(x ay)(2)
el [ L D | |
> %% . f"(x+oy) + q" (%-2y) —{(2) |
-a.x:l- | .
. 22 - f'(x+ay)a + 9'(r-0y)(-a)
[&
> %z _ p"(wray) aa + 9" (x-ay) Ca)C)
oy? - b .
= 22 _  af"(n+ay) + a_""ﬂ”('x-atg)
of° | )
= oz . a2 ' (x+oy) + q" (2-ay)]
‘Bljﬂ. |
2 (3
_-;3.:{_:!' ] X5

6. Find the extreme value of f(0y)= L+ FULYT 4"

= Given,

2(0y)= %3+ 3+ H'13+Lj:‘ —{1)
‘d‘r‘bﬁ Pa_-fﬁumd w7 to™ N’

J, p"r.ove that . ‘
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i portially w.r ko 'y

2 - o+o0+urtay
o4

&

Jor max | min

(2)
(3)

“

5 3+ 61+ Uy ——()
=  La+ay =0

= dY= -l

= Y= -8x —5)

) = 3+ ex+u(-an) .

=> 3+ 6% - B%

S 3x?-an

= 2(d1-2) =0

=S q4=0 , e)l'x-a-—lo"

=

of  _ oyx++ ay —3)
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. .F(u,lﬂ) i neithey ‘max nor min at P (0.0

Q -
At @[Tf’ 5]

- 6[&]+6 =100
-y
= &
Ac-B*= (10)(2) - 4*
= Q0-16
- 40

1.

=

Plny)  Us minima.  at  Q (——,—_'-L]

Examine the ﬁunch‘on .FC’JL.LJ):"XLjCO.-%-'E!) _.ﬁm'
extreme  volues :-
Qi’vm .

2(%y)= quj(a-x—cd)
p(a.y)= any-xy -y —0)

.'-_E'_F_ = Cl.id"' @'X.Ld —ldn ——(_’1)




Tov nax| min |
| 'D.r =0 ‘ lf_-::o
i %3 ‘atd
2 -
Cl'd—&md-ld“=0 ax-1t-QAyx =
= =~ (a-%x-23y)=0

-0 , L= 2%
xX=0 ,Ld""'o = *X=0 5
| P(0,0) | -
A= 34 =a[ﬂ .
2 5] -
- a-5a =_Q_ i
| : 5 5
a[&-ﬁ_,g;. "
5 f
I _’ba'?__ — —a.:f = ﬂ
DA
Bt o.-ax-2y =B
'a'x_ﬁl\."
__‘a_ﬁ_r = —ax =G
0y?>
at p(0,0)
A=0 |
B=0
c=0

. AC-B’ = -a”<0
pl(o.0) s saddle meb- :

ol

(3 Scanned with OKEN Scanner



2,0
ae 0% 4
= - .._@-'- — —._Q_a__ O
A= a[ﬁj 2 <
- a- 2 .39-_]-3&_
e [ 5] 75
= - 6a _ 0
5 5
= ha-60- 8%
5
- -3a
5
o afg]
= -6a
=] |
AC-RR = 'f‘éé.] [-62] - ﬁ_]"'
e
- laa> _ 9a?
25 25
= ‘5&9% > 0
p(%,Y4) ds  madurmnum at @
2
alfal]-
ment - o [%](2] - (2] [£]-L
~ 3 _ qO_B B A0
% 5 Q5 5
= -9a’ N >0
a’)LF —_— )
m 25
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