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Let ﬂ:qe(%)'be o ~veal valued iunch'on c)e,b‘,’ned in ’che'
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3. Expon | ‘ x r
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> e, y=¢

g (1) = et = q(o) - (’,Ofﬁ
yeo= X y'o)= e’ =1
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3 Y= Q,OCJ (Sec%+’cam0 = ﬁog(&écb 4'-‘tano)' - ,003 1 =b
5 Y=L o [secn. tont ¥ Sec’] |
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! = -g"()=  Secx. tanx SNk 4 Secx. Secx
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| g. Expand y= log (cec) usfnak maclurins expansion
i upto- the  term containing 2. |
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£(4)= Log (secx) = log (sec©0)= logd =0
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*f = H"'C’L): O+§%|‘ lel _ glj (:i“

y"(o) = }agg.go'f? 3(0) (1)<
‘> gv 00 = alyy + gngd
- 2[y'y"+(y]
= a2y g+ (4
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-,
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INDETERMINRATE FM:-

v tnvolues  Fwo -&unc’clons whose
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o tndeteyminade 4P
Dinit connot e Aekeymin
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O f
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“once.
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= ﬂim ‘ﬁ (1) - _Q_ (D

e

roa faC%) 0 |
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o ° ¢ o:h_ OTms:’
1. Evalvalr dhe Bolwuoma tndeteymin B

e Um 8Sinx

r—0
> L= lim SIO% - .0 @
o —0 o8 0 .
Qppltj i vule
@=> L= JMm cosx
o= 0 PER}
L = COSsO = 4 _ 4
1 A
e Lm +on
N—0 3
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! =0 ow o) LT
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[ = 8el©®) . ELE]
! |

" At
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S T dsge g
=) 0 Y 1 g
= o’ loga- bloghb
4
= «Q,Oﬂ Q- ,Qoab

S L= logig]

Problems:-

Fvaluate Hu B&Uowma anddey minadte bovms:

1. M [ourb ]/"

A0 2 |

X4 ot l/x ®

= ek, L= It [O' ] = 1
A—=0 & )

Tal‘,lna loa on bS
O > Loak- At Jog [“*bq]/i

A0

= 'Q’OaL = |t _1—‘0‘03 a_1+ pt
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1-0 A
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=> Loavl = 2t o™ loga.- b log b
A—0 o_"—l—b'x

= Log k= Jdoga-loghb
&

= Rog k= 7.‘,T bog (ak)

= log L = Jog (a.) >
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)
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i

i >  Log L= ML Jdog [ a*+” +C"]

x—0. - * 3

;>  logl= & L Jog [o.+b"‘ c*] — Log3
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i’.oa L= & _‘_;___ (:o.",Qoea—!-b_“ﬂoab “+ C“!,Qogc__]
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|
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!
leb, L=t [0+ + c"+d*] It
A—=0 L

tal/n'nq log on b

fog k= (t dog [a’+b"+c’+d’]/"
10 L

Log L= A1 dog a"-f-b*-l-’c"‘-{-d"] -
A-0 AR Yy

& L log [o*+ b4t +d7] - Log L
A0 R : \~
QOC] L= Lt *o'oq [a_x—l— b’#.q-'c:l'i‘c'n’_] . ‘QOfL” .
=0 S ‘ :

.Qoa L=

appltj LH - vule

- o+ *fog C +
L= M ' ‘ a*loq 0 + btlogb + €109
P9 e e Loteg d*fog d] -0

Jog L= Ak 0’ doga + b'logb+ Cloge + d* fogd

Joga + logb + loq €+ fog-d
) 4
,Qoa L= _lIT D,og Cabcd)‘

QogL =

fog 1= Log (a.bc‘d)'/“_

}
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e It /x>
i (cos)
!
o L, L=t (s = @ —8
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| Taking log on b.S |
1> fog 1=t cosx) /%
gL, dog (05
= dog L = Mo Qoa (cosn)
r-0 2
> fog L= U log (Los®)  _ o
§ 9 AS0 12 o —®
apply IH- vule '
{
> log L= M A (=sinW)
; ] gp L5
2%
= logl = L -~ Sin%
Lo 0 _COSK
an
= QDﬁL = At - toanx
| A0 ox -
| = - 1 & tanx _o
> QoaL = 0 > _% T ®
apply LH -vule
oo fogl= -l A Sedx
& A0 1
> log L= -l;— [_’!_]
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J Evoluote -
{
i ,

11, Lim {L]
A0 x
35ink

- = Um [
? duk, L =0 [.'1 ]
opply log on b5

S [),oc\] L= llQOﬂ ( ]aéinx

A0

a7 et 2 T et

) QoaL Um g 8in% 1@3[ ]
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5 loglsg lim - dog (/1)
10 /sim

' 5 loghk= g dim ~_logx

‘ Asb cosecx

> logk=-2 kim _logx =,-‘§.%'-t—"@

A=0 CoSeLn
QPPI.Lj LH - vule

| |
=5 dog L= -2 Lm /
T30 _(pkA. COSER

5 Jogl = 2 im l
oo o L
Sk Sint

_ Mm Sint
= QD ,- = o
i (b oS [S"‘ 1]

e e e e 2 e i A Ly = S P

U

a Lm 3inx

> logl
d A0 cos® (1)

= fogl =k & Um  tana
A= 0

= QogL a(0) =0
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= Q’OSL = Jllm

*—0
= U

= ,Qog). '1—-\mo
Apply LR Tule

= Qoa L= Jhm

A-0

> fogl = lim
10

= ,Q,Oﬂ L = Um
A0

= Loa L= km

A0

= Qog L= Um
-0

= ,Qog L_ = \Jim
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= = 1 M¥m Q% ~Sin2A =0

&03 ¢ R A=0 22 0
R oo Vi 9- 308X
? ro] L & A0 Qx
_ = Qm ] COS22 =0
= Qofl ¢ & A0 ~ o
. _ LN 0-(-2) Sinax
= ,QO(JQ = g om 7
S fogl = 1 Bem 2Sinax

ﬂ . 2- A= 0 b
£ 9~03Q = b 8Sinax
A= 0

= QoaC L =0
5 b=
= L=1

AX—0
&Drd on b.S
17,2
> &08 0 = u\p&o &08 [ Smx]/x
= = M 1 - i
> QOﬂQ NN 9'03 [80'1]
N P_Dq P = MU Qoﬂ (sin) —lai(;x)
A0 fo -V
ly LH ~vule
YT L ey
N Koa i = o Sinx

olo
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i iO(} ¢ A=10 SinXt x
aAx

A COSA = 8N

= QoaQ = M

—

A0 ABINAK

= 'Qoﬂﬁ = 4 hm o RCOSA-SINL -

& A0

ARSIN A

X COSX — 8iNA

=> "Q'Oﬂ b = _é—. .Q_Lm

A0

= QOCJ?.= _:.T Am

NWLOS X - SNt

K SNt
l x

X0

apply LH- vule
S ,Qoa = fé. Lim

S A—>0

Loy ,Qoﬂ L = L kim
: 6 A=0

> log g = - i

6 fx-‘jo
Jogt = ()
= &03¢L= "I/(,

N
=5 2.: ?//6

\I}
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Bkl Dijguntiot

[, 2= £00y) be «a 7veal number 5unch’on d%fned
on 0Ny othey interval ,+heri- Jrbe' %wst ond second padexy

potiol devivates can be denoted  as -
= Jiwst ovder Portiod ’@L&umh‘a’don:_—j.

i I i = L = Z =' =
DR X 1 . ’Pl , P
Dz . b -y = =g
> Second  Ovder P@%Hal @%beven}fa;i’ion.';.
' 2. aaz = ———bst = Loan = ?fy;x_ = A '
9 (R ‘
j ba = bat AN = = 'L—
i a;a o ,.?d.Ld_ Ay
j_[_a_z_ Pz DML sz - by =8
oy x] 4oz YT T
_a__.(_aZ__] - a4 : o't . Zxy = _l?wd =8
o Y b‘xatd 5163 . J
R
63 X B‘IBU
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Problems :-

(4. Jind  dhe Jivst and cecond ovder , the partial

| devivatives 0}) ;
i e oy 'L"’td
> s wgealy —O

d% Pav’dally w to t

S5 2 - yr9o._ +u_ 0 (%?)
‘ gl i o SN %
> 2z - g*()+ ylew)
ot L .
LS 22 - yreawy —@
oL (d H
: Sx’mitmhj,

> 2% _ oD (g)+ T2 _(y)

= 07 - é)oud—r'in——;—@
btd :
d) ® wo o O .
D vz -yt o (1 9y 2
o ox H'am(“- a..b"?.@
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0%
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» oz - 2 (y) + ()
oy ot R
N S ay+at

a\dbx

P, L= 'X?S\'md ,‘j&sin% '
= Z=2° siny = y?sinx —0)
| d% egn ) pmtiall(d wa 0%

. _ yl 2 _(sinx)

a'o _iz___ = 610 0-1——(‘1';2) Ld

v H ™ | .67_- ‘
> 0% - @nbing - \d‘*cosx —Q)
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,1% egn () w.v o Y
> M - P D (siny)- Sint. D (YY)

oy 0y (etnd Y .
> W axcosy - Qycos —3)
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a. W= 1= 3y

|

N o o |
> 2. . bz - gzsmg (;x) ..LJ

= &’X_C(SSH' -3 |d'c.OS'X_ .

24w+ e c033 4 1

Show that 'O'DU - _L—. =0
(k% atd

d% w.y to () Pa'rho.llj

f=> W o N _5.ja(|)+0)+ e’posg,a_o_

IEX

oL
3 - 6n-D i+ eicosy +0

Wz A~ axtj+x+ec033+:l —-—-m'

S 0V = 31——33 +e,cosg4| ———-(n)

% 9L o Ccosx)
5 Wz . asing + Yl Sin® ()
D?
\d.u&g () w oy
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oy Oy oy’ oy 9y
= __a__:_z__ = -—’)CQ S{OU - 48int |
atf
vdjﬁ) (3) Wy to X
¥z . D, 9% - cos @@) ~ Quy 9% _ (sinz
D% 0y oL 2y g a W ¥ )
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Similcnl_g, |
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0
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0
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3.

% o b;d-? . Y&l v
3= (1-0) + (Y- )+ (- ———0)

diy w0 () portially
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dx
57T 4y
di
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J
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e S
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f]lt_a,l erivatives :-

1. ﬁ}) U= ‘0(1’(3’2) be @ ﬁ‘mCHOﬂ in the Cndependen’t
with mepui tb %Y,z n be del)i'ne_d s,

L= U du + 0V gy + 9% dx
0 DU bkd v ‘32 .

o, Let ,u=2(0y.2) , LF x(t)., Y= lj(t)_ L Z=Z(t) , then |
the total derivats &) U with yespect o "t con

 be defined 0% C |

] ﬁ — oV . dx ‘ _‘_OL)__ d . M._AL _

| : T E%_ T 3% ot

dt o1 dt oy dt

U
3 Lt w=R(PoY) wheve, p=p(hy2) 9z CLG‘I»U/%)
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a0 L v 3p 4 U dg 4 Do DX
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Duo- 20
oy op ooy -2q g ¥ Y
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o s S s a4 R U T ey =
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dt oL . dt = Yy ﬁ— az at ~N\Y
|
Qu - (tsint +t) (cost - tsint) + (tcost + 1) (sint + ‘
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1 [.QSinf e(in+01 + U::‘CDSQ-{; +5“n“t")]' [cost]
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27 oy oz - |

w= £ (-4, -7, 7))
lek, P=(1-3) cr(g—z) 5=(x-*) thep

LY oY 2z

_-éﬂL.::O ] "?ﬂ(‘: ' .'aﬁ‘(":' ‘

ks [ 2

__al..-—"j ) —-BI—‘-,':O __’U_.-_—j !

ot BLJ | 2z, -
~ | |

QU _ U 3p. 4 Y DBg - DU, DY ’

o PP DXL 199 dx - OV . QA .

du. 2 ()4 DL (o) QU (-]

(k3 op 09, 27

35



=
U _ Du 2U

—

.S BP o7

du _ ouU ? DU P

o8 = 2=, __.E‘ + __._J . __HL_ u ¥
P : + 'b ‘.',"b

:.> E - ‘ ’a .'a‘d

du
)+ S
09, () % (o)

)+

(3)+&) —> au """'b G iU
| + Dy g

- - 99 L 9%

2y 2p
= U (
'a(d = - ;ai. + :D_U__
op 99 2)

\ .bu | ] N AT
. - .EL_J_. |
ox a‘P"la'P“‘““lu‘ 2. a0

= U ._b__ Z. 09 ‘oz + L B

% op (0) + L 0+ BU v

_ e )

=
%UZ_ = -—u U k

09, ¥ L-X —@)

:—a%%~ .b. 9 .
P ‘O /ap ?L%k%

8. % u_:]e[l- .L'L 4
g then, 0 the
4 D—LL] n | show +ha.t
2 Z .

36



SSoU
DN P Y DA

LD o DU D, DU . L D
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1. Supposc , U=UC’5(~‘d) ,V=\{_(’1a‘j) be the .a bunch‘ons{
40 the voriobles, o) & Y , then ‘chelj‘awbn‘ans
'ob u,V‘ ‘with ﬁespect to '-'X,LJ can be‘de,btn'e.d a6
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U,V b(u,\/> "D 'b
| ) _Sg;f -aé-\/ ‘

Suppose , U= V(Y. T Vav(Ly,D) . w= w(Xy.2)
then, the jacobian 8l UV, W with Tespect o

A4,z can be de‘bin.ed oS L % M
‘ U U du
T- p(uN,wW) LV o X Dy DL
2 (%, y,3) % Y.2 L
e AV OV
ox oy . 0% %
| ow .. _’bw. W i
J “ . ,’b,x..\ ‘08 -Oz, .
; Lo Uld Uz i
Wa' Wy Wzl
{
M \LtS Vinve'yse can b& d%(‘f)@d as , :
- S . S S . 38
, ' 15 S AV ARS w |
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‘ ' ‘ W LDV . oW
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Au v Aw ;
i
. Lu 2‘\} w
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Queestions :-
1. Find the jacobion "o} u,v with Xy wheve,
W= e,icosg ; V= U‘Sintj : \ '
= "—bu = QXCO\S _——-au = -—@,’(Siﬂ
(R J R J
2V - g*rsiny. LDV L oXosy.
[k lj > —W‘ = ¢ t{
. u Qu
J=J [M] A B(U,V) _ —bq 3]
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OV 2V
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e Siny e"cosg
- p% ot COSU —-Sinﬂ
Siny Cos
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2(sY)

Q. % u:rﬁuf#zai, Vf- %g+{;]z+'zx , Ww=A+Yy+Z
then, bfnd‘ 2(u,v,w)
(%, 4.7)
=  Given;
U=+ Y+ Z
V= aytyz I

w=x+ytz
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\fx = .ld+z y

Uy=8y , Uz=aZ
Vy=.2x+Z VZ=H+’1
by = 14 L, Wz =1
Ux Uy Vg
Na'o Ny Vz|
: .LLOfx Wy Wz
ax  &3- §1

y+z xtz Yt
. 1 1
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.1 1 1
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\
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3- % = ?)’JL-!-&lj—Z 7 V: _rx‘_ 9",j+z 4 UJ:" ,/:7-1‘{9%3 _

then, ahow thot 2(W,V,wW) - o

o (% 4,7)
—_:> ﬁ{\len,
W= 3x+2y -Z
V=2%-ay + ra
w= ’X.Q—{-a?u:r%z
U'l:a Uld'-"a UZ: -1
V= 1 Vy= - Vz = 4 .
W= artay-4 (DH - 2% Wz ==X,
WHKT,
D(U;V;UJ) - U Ulj Uz
0(%1 4.2) Vot Vy Vz
wx Wy Wz
= 3 -9 -1
4 -2 1
&*M-ag—z 2L =X
= 3[&1 91] a[fx [ax+a-d~z]]
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= M'f' );Pq' M'M "'L*’q + &L
pluy,w) = O
'D('X.;‘j:;’-) -
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neo ) uey 4-2;\(’43 , V= hdyz W= dx’-ay

3@(,&1,1)
= Givem,

u=%+33°-1

V= l{'x”tdz
W= aﬁ—w

p= (1,-1,0)
oUx=4 =7 (Uap=1
vy = 6y = (Uy)p = -6
Uz = -32° = (L)p= 0

3

O, 8’1.,(:12 =5 (V')(,)P :' 0 '
(Vz)p = <4

“I—(—I):]‘ .
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u 1
> I
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5. &JO U=2+y+Z , Vau+z , w=7Z, then bl.r)d

(u, v, w)

(%1 y.2)
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w= %
O =1 Uﬂ*—i Uz=1
Ve =0 \!Lj:ﬂ . Vz = 4
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i | W2 ‘(,Ozj Wz
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| o 1 4
_ ‘ 0 o 1
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| | |
e g usyz o, V= E, w=24 ) then, Show
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i
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W= >
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% A= ¥8ing (cosd) Y= stne(8inQ), , 2= 7cos6,

then, ©Show +hat (,’1.\3._2). = 1{3{99
(8.9, 9)
=>  Soln:- ’)L='xsme(cosqb)
Yz ¥sine- Cs\nCP)
T Z=vewse
D% . ginocsd , DY - BnOSNG DI _ ose
2% = veosecosd , DY .- ycos6sing , DZ. - —asine
06 | de " 20
DA _ —78inBCOSH .__%Ll . wsineosh 2L . o
. 0% . oz o
T= 20043 - Ty 28 o 00 ;
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(=, fb)" oy oy Dy e
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2% D2 DL
AL acb
=  8inecosd 'vcoseCOS(P “78‘”98'n¢
SinG Gind - B cos© EINd .,-.78‘0;&05,05
coso v ginNG .9
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. B IR A B‘OBS\f\(t) COSQS|0¢ . COS.¢ .
@)
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1. Lt Jhe \Ldiven bunch'on

3.

- 6in6 [ cosp (8in*O+C0se) + S P()]
528ine [cosst,b;-k’s?ﬂ)lﬂ

T = 8ind

Moanima and Minima 407" Hwo - vaiables -

a/s. L= ﬁCé,H)

Jind of .31 and mdke themn quual' to zevo

ot 0y .

o nasima oy minima thal w, o =g, O

‘ XS oy

By solving . dhe above Lt have (%o.Ys) (%:1Y)
(%.42) ave c(alled extreme 0¥ end pointe.

gff\d \i’he'xsq,cOhd. O'Yde,’yv Po;yh‘al dp,_j(v@‘yg}, S}}

w= P(,y) - Say,. | |
2p, 2 _p , 2% ¢
and ﬁbind dhe gtatus e) the end poirits b given

.

'bo,toub'. o
1.‘ g»}; Qc?-B°>o ~and A<0, we Saﬂ that —dhe
%unch‘on may ,onwe he moximum ot P@fo:ﬁfv)
moimum valae A —PC’XO:HD)

and dhe
ii.. " 3{5 'hC~'P>">0 and . A>D., e AQY that the
| bunc;\‘i‘on ma\d‘_hm/a minimum value at p(Po +Y0)
s £ (%40

and  dhe “minimum  valie
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;m 4y AC-RR-0 (o) AC-BR<0 we 6ay that dheve

3T ENE

e e ey

L No MaXimum  noy  minimuim. ot p('xa.g)

and those. poinls are sad to be gaddle Pom}s |
and i)ellow the same Vevijication of all the _e'if‘/cme§

pom’cs. ;;

!

Problems
1. Find the extreme value: o the 5unchon
g y) = AP+ YP-3x - 18y + 20
=y leo,n,
poug= e -aioiey ¥ 80 —0
% 1) w. v to (V) Pavhallld

0 > - 3 ?+0-3+0-0
, X . -
= b-r = 6’1_:"'3."_{3')
0% -
—> P _ 0+2y?-0-183+0
oy | 5
o P L 3yg-re B
Y

From max [mm

2L
= B%Q’s"o 33 ~12=0
= 2°-4 =0 9 -4 =0
& ar=d LR
s A=xd =1

yy



The extreme pofnts are s

(1,&) (=1,8) (,=8) (1) a)
-bQ'f = 0 (bf = A = A

-_— . ——at.

(2 [

¥ _a__ MN.p =B

Sy oAl o

ﬂ_ =——a——(ﬂ_> =_‘63‘= G

b\j-" ?13 g/ Y N
Point A | C ) F*C_‘Ba e
(-1,-2) -6<0 -la | 1a>0 ':, max
(-158) | -6<0 U1g- | -1a%o. | Saddle
(1,-2) 6>0 -la | =730 " Saddle
(1,3) £>0 18 1950 min

mox. £ = (;1)3+ (;@)3'.'_56"1)'_'_",a‘(__a)_*l_:ao ..

mox £ = ~1-8+3+8&h+80 - 38

minf = %+ (2)°- 30)-1&(&) + 80

ming = 1+8-2 -9k +.80 Y

9. Jind dhe extreme poznts ab the éunchon
elny) = ai-y?) - P y |
o St P(LY) = Q(F-yYd) -+ yt —4)
d% () wy o ady) P“”““Uf/
0 = i‘e—- = Jat-un? (2)
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Jrom ox |min | |
S Jx-hx3=0 by uy3=0
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P
= =0 , I-%’=0 y=0 , —1+yl=0

= A=0, 1-1>=0 y=0 , =l+y? =0
’.'-> '1;0) q’=i [d—:_‘ojy.;:l .
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(0,00 (0,2) (2:0) (3:2)

% yo1aw? =R
XA
®2 - 0 =B
2% 0Y
29 - —urieyr=C
oy> |
Points | A B | C AC- B Status
(0;0) | A70 0 -4 -16<0 Soddle
(0,4) | A>0 o) g 32>0 - min
(1.0) |-8<0 | O |-H " 32>0 max
(1,4) {-8<0 | O | 8 6L “sodele
manp = a(i-0) = 1+0 = a-1 - 2
ming = &(0-1)—=0+1 =-3+1=-8
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EOLY) o fman | |
T oot = @+ al) + al—1t-1’

mo*x { L

1

u




S VLA T T Y o LAt T T

=

A T DT

T

ENUE IS SO IV P S M, SO, TP SO S 7 R

L. Eaxamine dhe {’)U.ﬂ(‘)rl.on .f?Cx, ‘:f) = %3 + 3% .j':l 5% 15 HD'*'-Dx

2(%,Y) = 'xb+amj-7-l‘5'xa—l‘533 —(1)

of - axlaay’-30% +78 — &)
ot
,2'_?— = 614y - 30 ____(3)

Jo7r max |min

2 o & 2 -

—

and (3) = 6xy =30y =0
= wy-56y =0
= Ld(_’)L—’S)=O

=  y=0 , %-5=0
= Y=0 , =95
when Y=0 |
(W) = 3—10% +34 =0

= @ ohx-6% +4=0

= a(n-n) —6 (2-4) =0
S (n-u) (2-6) =0

Now points are (4,0) (6:0)
when , %=5

(u) => &5 +Y? -50+ Q4 =0
= (jo_j =0
=> LJQ__._

= Ld'—'-ﬂ_
the point  are (5,7

54




2 . e2-20 =P

212

2P - 6y =8B

0133

U - ewn-30 =6

D bg
Points A - B C AC-pY staktus
(4,0) -6<0 0 -6 i 360 max
(6,0) +6%0 0 6 | 236>0 min
(5.1) o 0 O -36<0 Saddle

5, framine Jhe 6un(,lfon 1901,9) =‘1”+9”+9C%'tj)“
= Soln :- 1{,@“3): %H'*“;]H-a@“‘d)a ' B\
i (1) portially w07 to % & Yy
0)= of - y3-y(x-y) o

DL
= 27 = uA®-y (1Y) (2)
o |
and
(J) =) __a_f_ = 0+ “83__ L‘cx_g) C")
oY
= of _ uyd+ NG
20 g3+ u(%-y) @)
~bm moax | min
2 = o .
L T
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®) = La-y(x-y) =0
S A2 (-Y) =0
= ’7(_3:: 'Z_"lj —(4)

Bl ugdeu(x-y) =0
> Y24 (a-y) =0
>y -(-Y) —(5)
=) 'lj?’ - -3
= A3+ y3 =0
o (4y) (X -y +y?) =0
= Ay =0 , ?L’-"xg]—i-qlzo
=D A= -y —(6)

81> y2s —ly-y]

=> H;O ) H:{E '
:> ()(--’-'O ) (1: \{é .
The ettvene potnts  ave (0:0) V3 ,13)

' _Q?i- — \&%D’H = ﬂ
A |
kY = B
axbg
aQ_F - |§l\,’ 2—\.’ =0
oy?
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W_Potn s A B C nc-R? Stokus

(0,0) |-k b -k o Saddle
(-y3,48) | Qo0 | K | &0 384 >0 min

6. Examine M ﬁunch‘on £(20Y) = @Y 6@33f33 2_150%

= Qiven, | ‘
oY) = @+ 6xy?- 3y-150 % —(1)
> 2f - ex?+ 6yi- 150 ey
ox
M= o _ @y - QY (2)
04

f)m' rmox | min

(@) > of =p

oL

= 6x°+ 6y?-150 =0

o a4 y2-as5 =0 ——
(.3) = of

—_— -

Y
= 18y - hy? =0
= 3y(ur-3y) =0
= y=0 , ux-8y=0
= y=0 , =3y

—

= (J::O ) A= gﬂ.
. when Y=p )
(1) = A?-g5=0

= 2? = 85
=D = 5
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P =(5.0)

(DhQn, X = _3_9__
q

G) = (%_u>a+ Y~ g5 =0

= _H_C’léa + y2-85=0

"3 asljl’- oo =0

= y2- 16 =0
’ = yd = 16
=> ld = L‘
®. = (,\3:(-'0
3
a_? - 121 = £
o022
9
‘a‘? — \@l:g = B
blbﬂ
2P jgn-18y = G
0y?
Poing A B C pC- B’ status
(6 IO) 60> o 8] 60 3600 >0 m:n
(2.4) 26 >0 48 -3 | =2600>0 Saddle
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Additional Problerms B

4. % W= Xty+z  , UV=Y+Zs LVW= %

1= Given,

Wsr+yta —"
(DAVES Ld-\'Z —{2)
ovw=% —3)

evaluoti  20%4.0)
2(w v, w)

(3) = ZT=OVW
(2) = UV=y-+ LVW
_ => ld: UV—UVw
(1) = W= X+UVV
=? 2= U-OLV
PN AN -y 22 _p
ST v 2V w
- y-vw 2= U-UW Y= -V
S W AV W
a2\ 2
DT _ 9% = VW S\ W
== VIO v W
WKT, ) .
oL L
V, W [% ,
0LL V112 o You  *Yhuw
a%u az/av : /3w
= -V ~L 0
v(-w) ~u(i-w) -ov
W uw LY
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S P N R

\

)

V.UV _
v-vw o -w -1
vw w 1
Ra= Ra+ Rz~
VIV 1w -1 0o
V 1 o)
vV w 1
Rli = Ql’*" Ra

‘u"v 1 0 0

vw- w4
Oy (1-0)
L2y

Lty —)
X+Yy
(a+yg)(a) - (22 +42) (1)
(9(+Ld)°" |
= artromy -o-y?
Gt y)?
_ Q+a 2
= % md 1 e {2)

(r+)?
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S'_Lmtlowlnj, -

= oz . @rplay) - (B+yn)()
Y (a+y)?

axy + &Lj"‘—%a—l:fa |
(xty)?

EPLI o g2
()’

o 2E DL %2?&*3-%’},, - Rrany Y’
o ( Cury)? '[ ey’ ]

-—

\

('“‘1)2 [%M@Mj LJ"+9L -8 -y?]

&12—332'
(xy)?
g (%-y?)
C«ch)ﬂ SOBS .

- (2E i .

"l Ty Gy

—0)

L, 0% _2Z | -y )i- 92-ax-y?] —%’-l—&xq-&-@ |
[l 2L b‘j] { [ (J-'Hj): ] [ C'Jt+lj“)1 ’}}
(x+y)?

= [’X,Q_-x- Py +y =2l g ot g2y - 42
(+y)a ' J

= L (- &mj-l-tdn) ”

(A+ Y )




(GRS v 3, A B

H(‘x la)“
(L+y)R

]

L Co-y) (e y)?
(x+y)? (1+y)?

\

)|

N (x2-y2)* ()

(+y)?
LORE L RN - SO 7
(bx 24 - X de‘
5. 7- & g(ax by) Show that
P——' ],: 20b7

= : O:x.-l-b«j -FCODL b‘j) -—-———-(l)
DL L MM ﬁ(mc—bg) + e plon-by) ()

DL
b 22 - abe® ™ g (ax- bg) + ab Y plar -by) —@)

o |
Similarly,

b
s ea”bﬂ b 2(0t-by) + CQ?H 1 2(o%- by) (-b)
?)3 :

+b
o 22 = ab eaﬂbqﬁ[m(—bg) + e('u Hﬁ(m—b«j) (-ab)
%
o 2% . ab &M plax- by) »- e ”ﬁ(ax bg)(ab) — )
2y | | |
(2)+ (3) =

by
b2z ., ald% = abe +b819(a1 by) -+ ab ™7 (e -by) +

-a% S abea“mj £(ax-by) - abe bﬂ)ﬁ(a'x -by)
= 2abe™” Y g(ax-by) = 8Qabz

S

ety




U S i R A P it

b 4 [Lﬁﬁ[g%,;g] then prove thal

o D
5 duw o o L oW
N < op
0 SC1S J— )
= (X-_-——Du = = Tan
2 % z op
U _ du  dp. . DPU 09

2 © °p 2y 0?4 ¥y
= - 0 ou [ -
> DU - 0U (p) + %(:J

Yy op L
> you - 9 od_{(a)
(X z 09
du -'M_.ER.A--@—(L'—?’—CL
oz op 2z 0% 0z
. l‘i:lu_(—l-— +—bi(' ]
oz op L 2? o9 L =22
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=>

5..4) %= .ﬁ('x+a3)+<a(‘x-ouj) , prove that .

_&_ = CLQ &
md& Y b

= C—;ivm, -
Z= £(x+ay) + q (x-0y)
dify padiolly w. 7 to %

DL = ' (rag)() + 9 (22 (2)
%

= _?_[12_] _ A% L p(ray)() + g (-ay)(d)

ax | % AR

Q

5 % o p"(xroy) +q"(A-oy) —O
o P

oz = ¥'Cm+a&d) a+ 9’ (r-0y) Ca)

%y
> La;_k; . 2" (way)aa + 9" (r-ay) Ca)Ca)
Y ‘ O\
> 22 . @l f"(erey) + atg(x-04)
ag"- | N\
S vz L [ g (eroy) + 9" 0oy)]
'alj&. ,
= _‘QQ_Z = OLQ [—ziz—]
Blj‘a o

6. TFind dhe extveme value e} FC’LH)='X_3+3£+Q?‘JT‘JQ

Given,
2%, 4) = %2+ 3+ Uy + 42 ——()
\d% pmtio)lxd w.7 to N’

of _ g0+ 6% +hy A
AN

6l



Bonrmps

d%f) P(X’Y’cl‘aﬂ(j w.y ‘o ld

2 - o+o+ur+ay

RORE LI P by ——(4)
) > hx+ay=0

> 8y=-hx

= Y= -ax —1{s5)

@)= 3 +ex+ulan) .
= 3x?+ 6% - 8%

> 3x7-ax

= a(dx-2) =0

= =0 , 5%—@50"' -
= A=0 , %= %3

e~

> 4

ploey (%)

oY
of — Y+ &‘j —3)
oy ,.
Jor  max |min | |
28 o _b_?_.:.o
N : Y
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T anr i s S e

‘U

| At p(0.0)
A= 6(0)+6 =6

B- 4
=3

ACeBR = 6(9) -1
= 1&-16
= -h <0
SEuy) G nethey ‘max nov min ot P (0.0

o _y
At Q['&T’ ’é‘J

A= 6(%}-%-6 = 10>0

B =1

C=8

Ac-pY= (10)()- u®
= a0-16
= 1u>0

glny)  Js ﬁinfma ok Q- (%> .3_]

<. Examine the Jf)ur\ch'on ﬁ(l,tj): fojCa—‘x-Lj.) _ﬁow
extreme  volues:-

> Givent o y)= 2y (a-%-y)

p(y)= any-xy -y —0)

_,'éf_ = 0y- &vud —(d'-‘ ——{1)_

2~ o at- dyx —B)

Peio




Fov Mo min

2 . 2% ¢
vy o ?‘(]

0y~ Qxy-y*=0
> y(a-ex-y) =0

= y=0 , a-ax-y=0

= ld:O > H:@'}L_a

LD =0 ~5%+3a =0

.P[O'0> ’s " saddle [Jav{;. .

ax-22-ayx =0
= afa-H-8y) =0
S =0 » O-%-8y=0
o ye0 s a-%-g(ax-a)=0
o -0 ,a-X=hxtaa =0

~= 34

6w



K B EA N T DS DL LT e i i 2

A= “&[.9—} = 22 .0
5 5
- a- 2 _39,}.&&
B [5 :
= - 60 _ A0
5 5
= 5a- 6a-3a
5
- -3a
5
= - S0
c 2 5]
= -6a
5
AC-R? = [—ﬁg_] [-@g} _[_%L_ 2
5 5 5
- jaa* _ 9a’
25 2%
19)
= ,@&_’- > 0




