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f

MODULE -2
Sequence and series, Bolzano Weirstrass Theorem, ence criterion for
sequence, uniform convergence, convergence of positive term series: s
limit comparison test, D'Alembert's ratio t
Cauchy integral test, loga

. test,
est, Raabe's test, Cauchy ropt test, pRest,
rithmic test, Alternating series, Leibnitz t
series, Series for e€xpone

est, Power serjes, Taylor's
ntial, trigonometric and logarithmic functions.

Cauchy Converg,

- MODULE-3
Exact, linear and Bernoulli's €quations, Euler's €quations, Equations not of first degree.
€quations solvable for P: equations solvable for ¥ equations solvable for x and Clairaut’s
type :
~ MODULE-4 i
Second and higher order linear differential equations with constant s, method
of variation of Parameters, Equations reducible to linear €quations with constant
coefficients: Cauchy and Legendre's equations,




STION PAPER, DEC.-2020
SECTION - A :

Q 1. Show that the limi¢ 2
: for the function f (x, yy = X .+ does
== not exists as

(%,¥) - (0,0). e
Ans. Refer to Module 1Q, Ny, 101 on Page No. 61
Q2. Evaluate the in i

tegral j_l jo L_'dydxdz.
Ans. Refer ¢ Module 1 Q.No. 102 on Page No. 61

Q3. Check the convergence ofthefouowinguquence.who.enth termis given by

Ans. Refer to Module 2 Q.No.53 on Page No. 91
Q 4. State Cauchylntegraltectforeonvergenee of a positive term infinite series.
Ans. Refer to Module 2 (Definition of Cauchy Integral) on P.No. 66 & Q.No. 19 on P.No.72

Q 5. Write down the Taylor’s series expansidh for sin x about x = %.

Ans. Refer to Module 1 Q.No. 103 on Page No. 61 . el b

Q 6. Solve by reducing into Clairauf’sequaﬁon:i)-log(px—y).whmps %
" Ans. Refer to Module 3 Q.No. 20 on Page No. 103

Q7. Solve the differential equation %#yeotx-xoo.ecx

’ . to Module 3 Q.No. 59 on Page No. 125 :
g%m«mw ion is (x2 +y2 + 2x) dx + 2ydy
Ans. Refer to Module 3 Q.N .

il 3 Modile

-



LOID) Engineering Mathematics-I11 (CSE)
SECTION - B

. Using Method of Lagrange Multipliers, find the maximum and minimum

e of the point (3, 4, 12) from the sphere x* + y¥ 4 22w 1., -
Ans. Refer to Module 1 Q.No. 104 on Page No. 62 3 ‘
a -
Ql:.ﬁolnbyduuin‘ﬂd-olhw:f. ,F#M.-hmm &}
constant. ]

Ans. Refer to Module 1 Q.No. 105 on Page No. 63 .

Ql&hwﬂvdm)dx&uhm-mﬂ)wm)m

E= "’¢ "-mmm.mmmwdmm
75

Ann.ReferloModulc2Q.Na46mPag¢No.86 y 3

Qu.Solvethodlﬂeunﬂdoquaﬁon: ) : =

(xy‘+y)dxo$(x’y’+x+y‘)dy-0
An-.RefertoMaduk.?Q.No. 28 on Page No. 106 .

d’y .dy ' .
Q 15. Solve the differential equation ;{-auuy-uunha o

Ans. Refer to Module 4 Q.No. 62 on Page No. 164
SECTION - C
— e

< Jn+‘l-4; .
6. the of the
Q16. (a) Check convergence series Z‘W‘n,

Ans. Refer to Module 2 Q.No. 54 on Page No, 91 « pr o
(b)ﬂndbydouﬂohw&nmmmm cle r =
outside the cardiode r = a (1 - cos6). : it > 3
Ans, Refer to Module 1 Q.No. 106 on Page No. 64 A2

Q17. (@) Solve the differential equation ;—’x’;+l—‘?-y.;&~' - -
Ans. Refer to Module 3 Q.No. 61 on Page No. 196 SRR T g

m)saumodmnwnp:-(xf-y»pww-‘o,m&
AnMthdustNaﬁzmhchq.‘m : :
Q-l&(a)SdnbyModofVlﬂaﬁqnof
Ah'&fa'tolloduk49.ﬁo.200antNo.m"
it il i, oaaa

ib)ﬂdn (1+x)’$+(l+x)%+y-onil!(hxﬁq_
hmbm4QM&mMmm' o
s - vhnngs

'L£ € - m "’
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¥y hml lnd.nnd pmb
of order are
and of o

;‘*--az ox.
> = L_Lfl__)
Ox l.(o X+oxy) - f(x, y

8x

g.g-z
= 1t ﬂL_u__l
8y—0 Yr&)-f(xy  a
) : of Ist order

72 =hat
g & oy? =fy; aa:ai il
MOGENE o RS
Aoﬁchtio OUS FUNC "‘“‘ﬁvwn:’..:.:f"
nf(x.y,z)iuaidtog ‘

: :
f(x,y,2) axu(.!%) W ki

e.g. :m = _’ :
) x’+y3 =x3 (l + =
3 4 “’l s ‘-‘

It is a homogeneoys




£ atume by Triple Integration :
Vitume (Cartesian Coordinates) = f!f e

Volume (Cylindrical Coordinates) = f!f edeacion

Volame (Spherical Coordinates) = [[] 12 sin dr do g
v

Volume of solid of revolution :
If the solid is rotated about x-axis

TbcnvolumeV-Hnydydx

Ifthe solid is rotated about y-axis, V = J[2mxaxay
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Moduie-1
a 14l - A 2
nml&‘-o.g-gmwmﬁuwgw plére and %
points,

: A'"Ptoh-:lthaﬁni.htllmormrhaarc\mewhlchhnlmuhurmddmm
given curve n,,,.ﬁw,:hmgn_mllymm 1 toxmuyuhhundww%
R T A"“mpm“w“ﬁlﬂymmbefmdwtbypum coefficient
hlzhmpowmofxoryi.mm“m_
~ Aneaymptote which s neither | 1 -

MULTIPLE INTEGRALS
m“’l’iccovmdm,u! dtinled
Ifthe region R is given by | - e I 5

db bd
I £(x.y) axay = [ fxy) ayex
ad

axisnor | | hy-lﬁsilﬂnedobhuuymm

ca S b'
Ifthe region R=ix,y);fx)<y<gx);asxs
> bglx)
The given integral = I If(x.y) dydx
af(x)
SR R=1x,y;fi()< x< gi(y;es ys d)

agly)
Doubkintegral becomes = I } f(x, y) dxdy

¢ fify)

Ifthe region V = {(x, y, z) ; g, (y, 2)sxsg(y,2);fy@<ysh(z);cszsd
d f(z) g2(y)

Triple Integral = £(x, v,2) dxdydz
¢ filz) gily.z)

Area by Double Integration :

dx
Area (Cartesian coordinates) = | &
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MI:H"“"N‘“T’MJ&’TI 8y hicha-_t_l“
e
o Ex, 22 MULTIF
oo v :
sod & lz(x y) = cbe an implicit relation betseen. X a0 ‘ Thi
Derivatives oﬂﬂl’"d‘ g b
dy _ B.
Then dx f _ ’
iy ,_W (%0 1t
aod o fy
dent variables x and y Then Jacobian of
Jacobians : +Ifu and vare functi sof two i .
o Bu
u, v) 3(\!.V) o oy =.@2v__2“.a_v. 11
veinmapmt o sndyindenseard (23] o ) = (ov |30 oy~
ax oy 1
' ol
"
CONDITIONS FOR MAXIMA OR MINIMA F
Let the function be z = f(x, ¥) 4
Formnxunnarminimnweput=—"° ay
on solving we get different points (a, b}, (¢, d), .....
&f af of
N”“w"""wA'ax’ ;B= c’xéy'c=ayz at thesé respective points. A
(1) If AC~B*> 0 : A > 0 Then the respective point is a point of mini 4
(i) IFAC~B?> 0; A < 0 Then the respective pointisa’
(i) If AC - ~ B2 <0 Then the respective point is not a \|

(iv) If AC - B2 = 0 Then the point is & point of furth

LAGRANGE'S MULTIPLIERS METHOD 3
Hmwefmmafunchoneauedwa :

Fix,y,2) =f(x,y,2) + o
Wbmf(x,y.z)betheﬁwhonw{o:: lﬁ*



Q& Ahow (hat the Manrtaen
Mo (wy)e(es)
fingyr = i» -..' (‘.‘,.l.”

£ amd £ sxint of W,
be ot coxn imsemme ad (O0) lrwet Mo parvial derivatives & 4

Ana Lot (8344 (0] Ahung the purve § = w4

-t —
u)L:a- ""’".-‘:ﬂ RPER (RE
wivich e 4T vinhoas e 4 Yihaos of
Homen Ao saiin 18 it unspe

1 l\um--'-“‘“'-' s
ERIE

'El uﬂw- v

AN oy »

l ;’.‘ u 3‘.‘.’.‘—‘1’! . r.—’o'
N Tron

QP b ol et o ! (;) where (1,315 10,

AT, D, Mg

Total trrvutive dr e = ds oty g .
il T det® B S s B
an.-ul:j-—‘.-d\.-‘u:n WEU, My

Muln--::f Pew ye e et Raastine of &
& oah Nb
Thh A
.

| N AR
HEET-EEAI

»
—

-0.2 il gem

i A )
=l el
ol f -1

e <

- ufiugl

}:'i! .m mndlu”o

ol &iF T2

- -

e 3005 My 20



2
QR Iw= 'AMH-‘.";AH-
A 54 o~ ‘

Ame. (iven 4 = iy | 2| 11 ie Hsgunness Sursiion n .a
»

by Enlev's thesrem we have
™~ -

INIT. (1 prattally o £ ) w0 wo gt

»
. v . .
. . SR
INY (1 prtinlly w2 b 3, wo gt

" ‘.

Madigdy e (21 oy 5 and oy 2 hy y wed then mdling, we g

o
y ¢ »0

QA Hewwin'

- Ilihwmmdw.-l
r " h
heacrm l;""o!u:_







tay et show thas

~ y v

LOWD)Y “trurr gy,

wr .
» Ve
{ (resesy
FIU. (e, 3000 May 000, 2ear7,

- T
youl

QEL ey, St end e,

»
s TRy

- o
o TERIS s sim

)
R Lo DT R e

Memderty 7 o miwids i L L L -,
Mo S b . I tiraviaen
it EY ]
vmime e
L LN [ S
Ane.
R R Ry —

TYNRRIy o etk e vk o T UL M
bl T
Poretion of ¥

$-88:28




LOWD) Marwrwncn & ong

Pt 348
G e e L. . Them prove thal su, & yu, & ou, = B lan o
YD

PTU, Moy 200 | Do e,

w7 WL e B

» ,. ™ e
R L)

QR Verify Euber's Usesew fur €in, 5, 00« B0y o Sapte o Gt JFT0, e Sl
Ane Fony oh o» el « B o 0t

STYE ';
LR

. D rhoh“'-thhl.’..‘m.-h““

» . y.o-"“--! .y .:‘ alnt u vin 3w thewen Weo haew te verdly Uust & -y-~-0&o¢

Qi Muaten', Prove s £ ol »? } 5% :
L My L n

-l'n-\l D11, D \ i, ~
N

A e bt & D fusetion of dagree 1 0 x &4 7 2.“.—.
0 ety et e et

Py .2---’,‘;«*.*.*.&\-*-*‘«&

- Fhwys & Vet
Omoﬁnlﬂ'.‘

(AP SR——— : .
QI e ;\ o%owhﬁﬂ“tﬂi“‘ ,

A

awing Lider's Qecewm)

.é‘-d";; o &) = 180 v




ey
QM Huer'cyandennsy Vind '(:"

e e, "'.
oy oy
L
l"t te
: Be ol B ¢

5 : .:':‘y,‘ . ‘; L‘l.!‘: a-..l

A S5 . - » R 1O
e " - . . ¥ 8 -
'.‘-”M‘n‘ﬂu-vlna'.nnrﬁnv.hﬂ! ot b o I !

M 4 PTU, May iw
a8 ....(:’]”{.J . o w and y of deghes v
mm.‘_wﬂu. .

0
0“'---*,-‘--.&-“-‘%.
Ama, Chirewmann) s )mns

e (15 R "’"\- ok At

Hay) 16 &
RS
‘...:.l'-'.leJo'o-

P AL R R L ke
tut

e - “‘ 7'
e G

o B ewevr o on s

i -t B oY,

yoa A




LOW) Matw—at.w

P an"“""-l.O-'.I-.L”"CM‘l:':":'. WAL I oo
f e roond ....m-_l_nun-)m-ﬂul Ane Crvene wly g -n .5
QA Mestiny -y " .

Sl XY LiwhesXay-nt Yen
TV, Dee. 2000,

LR R
W s oompontie Rasstion oy and 3

NN My MH
TIXAh A NN
-~ ~ i &
_‘m.."'. l'.-‘l““. h"lil.

N NN N
X NN NN
~ ~ Sy NN
Rl L b A )
HoxoNH NS
"XE'wN'AN
e G0 Gee kR
w0 addng 1) 0 and (), we gt
NN
R

Q3016 gy mnd gy e Uhe radit of eurvature st tha snds of 8 Gocsl chund of the
parabola y¥ « 4ax them show that, 01" + 0277 o (gares, L PIV, D 200
Ans. The ey of groen parsheds be o « das

58384




LOWDS Mattrntion (11 gy

QI Muntfiny srandssrsimbossd yersind o o er oot hen show 1,
-,
3 . > s
o) J ~ (o ' wy!
et \be il el e PV Dvw, by,
. ) -
—— Y

v ot mnp o ¥ ol conh o
N

| 1
PR ~“o .
0." .

and 9
Pr—— T LSS

o
S
.~ =\ h, : : : 0.{\9' .(mi.?ﬂ(ﬂ.ﬂ
e ) |




4w v
? '.: aned v ot ot y, Shem B the valne of S
PTU, May sy

o'
o' snlv I asiyv 4 N
-
v Vlesngeyitn

a2 =l 30w get

" ~

oy ey
N =

A& =2 RrE ek

e e e ) e eiher
b -:::.:::hh#-.u'

o, 2

[ .;;.h' .l'.‘. “_‘) | ”

F‘ Ana. N, "'*"-isv
-l

;r. (VU My Bty

o '. M
Q“. T—- : h .

o b

sarlagtiMemrfanfiatourtel

S B T gt
epte ’mxwﬁ# &~ N '. ~|_p'. l’i';"'e'“'g~n§]

ﬂﬂ.". St et -t e wrd

"= Geel) -abiig)
$°‘$“-ﬁ;~lﬂ

hlmu-mw -




LOND) Mathw vatcs 114

sl e U

o .
QAN I in, 30 =N ind

bl woes

M

~N
'l

1
W u e o n’ will maly 3 ~

Qe Meetr e « what Ve

f»
Sobutbon, CGoen ™ (Y, we g
N otaally » ¥

WY e '

.~y ‘
ses S

U AL Beaie the
Aervvasives

n

ok o 3 weeng parial
PV Dhor. o My Do

PV, My 344,

on
) DNaevans Ve catrvmme videes of ¢ o (10 ¥4 IPTU, D, S
Medatbom T Musniome oo sminimns we baoe W
Them wo Band amt AL €
Wihers A « L,
"

et ol ¥ e -
Eomlants

UM "

LA I A5 T o b pied of i

o MAC - B .
LA

A s 6 Then he oom paetl w4 ped o e

© Thim Ve sund puted ba Sk am RIS prasd
155 = 0 Thin Yow sand pemmd s o posnd of Sae¥har (ovvamgues
Q42 Enplain Uhe Lagrange's sethod of L

-
)
PTU, Dee, 5048

el
ATV, B, 3072
Salution, 1ot va define » St F o« Fo by, v Ay s
W hire { Be Une fianatien o bunen myn & svam i [T e bl L P

" LT e omtansite calied hngrangs s mispiurs ivegudned ol s, &y D LN
- wre Vhe given canali siida

.

L
‘e

cainbes el bea ve
T\-n-undnnhwuupﬂ-“*“

e grrem ) akia

Them T owt el pasting U 1 eond Vham weben B by, by

Qﬂ-'\“ﬁomﬂ-dnﬂo,‘o.ol‘
Selation, Grven (1e, yi= ol oyt s e« V3

)

N

: --o..lxg wlyah
te Ayt

oy ‘E‘k ?‘."'.ﬁ’-'

N

For manima v iaivims ot

J -3

.Aouu.ﬂlwﬁq‘iﬁm

\ e

(@ 44 Fiod the ok om e vty of 3 5 34 ¢ 3%+ 108
‘olwiban. The given sertare 3 « 484 344 10




LOWD Mamerancy 5 ¢y

UM W e Mtneprmesus N tien’ Mot Faler's R T Tl S —
[, WL e, B

Saladiem A T Fia, v, 00 b s b b W
L . LEr ary

: JRpra——— »
Q34 Use Knder's (hewsrven o 3 B
< \ » Moy iy
e N e where e et Ma i
]

Vil L
-

»

* Netngrrence Aasetia e w g o degrew b

k-d-v’-l\-u\. T b o Semmgrmenss Dasmtion 0y sovll & of dogove »
. . » " o~ . v

M lution ™o . s oty . .l
y .

hw

un l&-lhult:'

: « Tu hog  whare bog 4 « -"" TV, e, 10

0 a-\" |
J.c'.l"

LIRS
Bobatiua Ciipr ..'__'- : = »
el oty - '..‘
hat ) v
Da,u\--l-h«vl .““".-)
g Husnoyrauv ey

- huu-ﬂ---—ohnmmuudyll L
5 LS M‘., Thies by Daler's
i

. l“'h‘lﬂ'l' sl w2l

1\.,". “ulege

u.m:i-m y-hob? Vwbdﬁ
his -
Now W“u&‘~ wae

Nowssfin bima “

A Ul&i‘ldl-lwwm
[ z Wi s




LONDY Maethermatss 11] s

]
Now () d 2yl = e

:

$ .
v (M) \,'!’l 1+ 8

L .
- ()2 ;,‘..{ yet)

a
NAL Mo 0F o o) el o® o g% o By o B2, fiod the vabue of ey e

TV May ey
Ama. Gvem s w (o* oy i yrent ey a ey W ah 3
Hern € 10 8 funetion of & and 3. we hase

1. s 4

- :

i . i Yy #
Diferantinly parveslly aq 8w r o s aed

Comtoday f o

2

Lod o " - Ny
ds T, ¥ ees
=t L w ol y partialiy, we g

o . 2

gt
= Bax
adeo T 4

¥
. pme— 2= g—
- Al ~ “l.'l
prattong ege (0 ndlln--q'l'- -

".gl'f JI-'"—

5 i !.;'"
QLM x e r oo by wrain g, then show that i_La...

L, e, W00 May 2000

—- B Ra

Now Arrwal yerenh

W er & made

.oh“l'




ltracting 2

LOAD) Mamemwnon (] [y

. B ERELE T
S\

s mantastm aone Ve maisess

Moniowute yolaten o Vi e oo 5o o
L i‘ “

AL The sum of Dhree germilive snmbers b conmtamt. Prove Uhal Ueir produd s
aritmem when they are sqyual

Saluthoon. Let U hree nombeets st o, 1, s whme .y a2 0
slasrerneX

(A Y]
Lot B wphwwy (R < n e pilsng o (10
o
F~ syl

B

~ walK-n-W

" L
Far maxions or mimima N i

yIK Sr-yiel 3 sed viN-a-Bish 0
o sndving oo (U s Ol we gt

Aty rinepaRannye %'.I . .’.“’...

Lakoaapskeiye
o

o 11) s




LOWOD Mt (1] o,

4 . ...;;...,nmh-~vlh—\-‘-—(olun.“.":':.‘”:u

- “:h 1 rrepeeiving br ot s bwrial for e conal s e A >
Airme sraicome of (Ne Lo e
Sk whbrn e b e e N,

v Vwe

oy = 04, from 5wy -6l

ol e
|

m..m-lm we !

froem (3 we have o8 « B4 sanlny
y v

2

0 i»0
,)-:‘,'tl-aql.

, May 2009, Dee. 2007 L June ’

Ryt yt -ty

l 1
MW . '-"l"{’[;".
11
tmorima L3 | ¥
273 Wapemi 34
'y '“-*';'l\l% a
(4 nal visae siai =el
niy* W

Mo, M) = £00m « WONS (1 R
For wmall vihaon of b aivd & b e : LA
Wor Bbn 10,1 - €400, 06w W 5 0 R > O i <O W 0
00108 & potsnt of eiher madione ner minine.

QA Pl e vebumes of

L3
[PYTS— -:i.)“.".s.'.

Sebwtbom. Lot 1x, 5. 1) e e

':;“5'5-1

Lt ix, 2y, 30 o Mo

. .l ol b

P
Vilume of the | 1 piped byt e, oo IO -

"h’”* ..-:’"M:,"f“l ?.1:. “

e e,




Lo Marmeman. 1y o

Q 45 What do you understand by o level surface” Hiustrate with the help of ang

veample (PTU, May 2008,
Sedution. Level swrfaoe 1 Lot squation of surface b din,. y. 1 we

I0hie surfhes i drawn ibr b wrry pntet P oo L st wach potnt on i1, e Fanetion has the
‘*.d,;’ﬂ-' rach » warfnos be cubiod Jevwl surdaee of fiunction 062, ¥, 811 hrogh
x

e Spipetentind ar Seuthanma! wurfonn o the loved b
QA Piod “‘_-WPMpl--follbcudm-'-"y;"l".);y:’-l-

e
’

#0110 N sarfare = eae by

*G of rarmnal bme Urmgh a2 »
»

Salutiom
01 mm-m-hgﬁl._."‘u-".'..-.

o : .
~ -n-:.")

e
o ar

™~
Ry l};)homi.m
-"y = (E)hM.. Iw-. ‘
- umu-.nn--h.u-ﬂapbd-&n-

, ~ o
LE M R iy ‘ oo‘..“_.. -0

L
enlynieiy- Ty
'71'!'!;,'0.0-‘;:’?‘?”-. ”

.~‘~".‘ o N
L AT TP
v ot S




Henew 190 shoe

QON IS oy o nul, prove ihat siatinnary vabue of o « S .,

FTU. May pong :
)
G- el L P S
Wheret s e wia UL,
% prene Vet
Sedution

the shationary vadees o ity b uatinn
et

. b

Lo on's Munction ¥

For man o ™

bl RNES SP

"
& “Pyen, sl gmen

: "Rasl e imnt
Maihiiply oq Ny w iy

= . ol nblitg we got
A owl _ .u‘-Nv'-u'-~h"llbp'nl'"b,thdni-'-.
. w-.a..o-.u.--.

oy e oy 50 ey

mllvmu.h&~~4l{-°-¢n- E‘-";i.-:’

MR e S e g

(New i;00 Hietncnyennl

¢ m ‘
LU T FQ.. ‘ J




LOADY Mathersation (12 ey,

ST L

ODwin
- fected
nt and k' are '-::'.."u where fih, R« 110, 0) annd seng
(1) theete are = ¥

o entreme potnl

20 B=d . Cn

and A0 i
183 1y o bt o a0
‘.’ﬂ‘ J:;.-.-GCJ - 20

| M’"-“'.;A.w.u

: liima and prinisouss v

| ’.:wv.‘ the line

g amh
o . yaioe w4 s 4 4

foenhed-d "

(PTU, Dee, 2004

o (4, v} he ANy paind b given Titwe we

y

. " X cwioPnaduminein-u
Y

SRy viruslwusliy-n

From (8 wed (6 - hare

From (2 and 4

Devabing i 7

VRcmieBiyon
W have  dfue by s Bty -y
ol (W) | we gt

PONT BT |
IR |

When x « :;r--: froen 17) =Y n 3 fvwn 000 we hove

no':nV':' 1oy distance » %.a .{‘. '




.
A
 54. Find the savimuss windl sndnimvsmm vuluwes of 37 ¢ y¥ - Saxy

(PTU, May 200y,

Sobuthon. Lot Finy

. asth

St APy PeNAs are gYVeS by 10, 0) and La, 8!

-
“.’ wl Nat wt (0L 0) e e L f,al LR

m-..-.l»‘ ™ ..‘“ ‘,m ‘
..g_c‘mu—u-u-.m ——

g A.“.-:.lr ".-
AL IV it B = X1 . R
" o e ‘*‘.Q.ﬂhn.v(‘ .In."
‘ L *..’0.' o' - & ,“d..."....m“
; w.m&l-lnlumv- e Eans ‘
.y :‘*“'Mnndumu

.‘.‘.o Al andy sy, bl e ayE e I»0 a0

. “u_,,no»y-- y. r

]
LEE
" 'I .I]
N EF W R e B Uy o W, o T, iy o 0,y o 9 e
“ TP o Ry o Lider o Tyenddn dy o Ty dy An o g Arda
« TR < B0y e 30e o Adudy o 4y Ar o Mt
wlideody s duf i

Mg daetan

Mtk penat v

(L1
233 “‘Mdmu“*.%'%'%.%
WA Locute the stathonary

bt ol \
eyt o B s day - 2y¢ nnd decide shout Uhele aatere.
Nolution. Les fin y) ot oyt 2ud o day ~ y® Ay

0] el ,

= .U-QOQ(%'M'...“,
hm-m%.g. R

» - tasdy el iUl -
e M Ll i
At nmany

>




|
ek
'
| '
- |
.
. 2 « Eduy ¢ Oy » 4 .
- ‘
‘ aiveayie s day) 2002 Uay e ixt yellayto ) Wty
. .
n
— iy o By ¢+ 1oas Oday - fxiyt)
|w .
-~ o gt o iy « Mis
. " ‘
ol r.'|‘-' '“l
| AY
v y % X |
I .
' . {a%y » Bxy =]
I R Ty ¥ ix? w dxy))
© vl o 3 L x'y IRy ~ %)
Wy
g— " :
‘.'y- ,ou‘
Lobe [ &
wo hare s
iy o - 4 BIxdeoax2 - -G4x2

Aoy —

i ‘...ﬂ-.&'"

-—“—,l“" B2 -2 x 0= a0 5

.‘ B N

06« 6 £ I‘

Mt ¢

Y - -
Phareburs, 4. 2 - -1
N Find i e

"""”--.-\:.. vonls

Modit i

M- relamduel
St

‘-‘Q-ﬂ'-uh-“
L Way )

"‘ll'.
. T iny 00a
y ol LT, shee -

ke e —
’ 5
. yeo
P, ela o e
Therefors, Ban (1 frvwe , At a2 0 ots) e ALl
. : : Fak.d
sl e el ek AL
e yo ‘e
Ca it Vil S a4
Ilnu-n-uull‘-r--l:

Miashoof ekt

ln"-h'-"" \-‘-I‘l<'l|' ,l'-h’-(‘"
-n~¥-vl‘
g

Now e WA b prove that this vales . animum e

For Ui, we have
¥ » i 31 da ity

Py .:-r.,.v.,,r.-o-r,.-v..
EV w200 o 2890 « 2 il 5 0
T\-n‘--_thunh-nlur—-.

sied?
Q.’I.M! ' .‘.‘""’ .

Here

Yheo!

o
[ et ™

.l :‘ u'nc.%tﬁ
o TR TSI

o |




QAL Find the exquation of mermal to (e surface | 4

-
Nalutimn o Mam Videe w ot o o0 4 & »
Sondlarty ot vther ton posnte saide Min o
eyt

L L LN .
.

preve that 2 = TV, U, M
~ y

Q8 Use met hoo range's v - SR RED LR LA
1 u b il the minimes « alue ¢ .

Y wihod of Lagrang ‘ e

hat sy = 0t TV, Dve, S0y

iy waty = Satrn e bses fatetion Wi deg 1w by
.
1hence By Euder's Swervan o hary

' {
. anmisy - e «2%as
‘ Cy

.

veeu' iy ottt clldn e b : o)';‘, slsausmusmnts N
Y 'y

Sobatinn, Govwa, ((x,yi e 2% R ]
.lell.




de

LOWDS Mattwrss
Q0. Prove that the ree Camguadar secliol o mea vl ol |"'~'.‘u ."-. h-.mu'u..‘
‘ =
in nsphere s n cube AR P s v ’ 0, vy,
Sobithem, Lot o v ol e L '- " -
: e R > .

{vpbere =4

A et of mavins

etanmelan bl meored 1 sptess .t
QL 1y e byt e ot i hern o

= Loabharw that the Mallernary sudme
.
of v by, x o s
For masimam or v

g
.

h e TU, D 2oy
Kolutiom Lot s B ¥ 1y AR LR TN

where, grevs constraing e : s -l
el (.._,_u-.‘.‘o\v’y‘ol'l‘
Pt entowene vadins, e have

N

-1
o owlaM el yin0
) .

Fa
.aﬁu'\"gl-o

Y alash 'l)“} -0

Drons (1), we havs ﬁlo‘iolb‘-ﬂ

" -h.--'m‘ L
sBasfack




LOWDD Matherngpy,
g - “hl“
a7

4
o we drvide the
wiripe The regem

Land K, = Iy

- ” iy e

._‘ l.\.l..l. * !::]“l\dl—"

y i oy 3

QM. Lning doable muﬁ-uu Nimd the arva enclosed by ﬂnmnn.y’-.a-‘“
yon (PTU, May 2009 : Dec. 2004,

hw- curves y

i s’ o afin-Naloax=01

Anbeva L.
“ ‘““”bw point of intersection

lcnl yhix™syun;0s5asd)

' y--lol.ndlbouny--ulhm
Muovol-.cm.uu. T, Des,

.]‘

o L s
3

Qe : “’.“'“I
-.-uu.m—m-..,.._,,.,.‘_.-
ot e ) T geay .2t
" 1) Ty -

'
’.&.m’,.‘ hh‘“"“"‘“““h“m

Ane Yhnwnh“l”.\,cw-l.w.,.-

N f (3 g.r"ﬂ

“W-&“
i dady o
e bmi
*ta\ﬁ-ﬁ:m?g,u - d

"~—A“\ "




LOYD Mt gy
y - -':!_.

Mo
vvwn miegral » | | oy it .

s T TN
™

A RS ST N — o ol pasid using triphs lntegral

(T, v, 9997 | June 2007\
QN Frud I!I s s e where integration bs thhon over spheore Yo Ane. Lot e clipnnsd b '. ’ W
Jinsdnyiag? e reank yal¥ ek
("TU, May 5008, saqe S v X,y w WY e w ol
Per e satom by putsing £« £ 0o S oos @y -"lf"nn‘.. s ‘.w‘;‘:‘:’-‘:ﬁdYﬂ
‘- BaraV o X Y L e aan
‘lulu-‘\nqhumlpdu:mhhw
XetunbomaYorsmbauns Eortomt
HegonV o« Ne 0,00 0Crn ) 040 en 0 udiln
3 AUNL s et O 0 Sl A s Y o Bt e gt
wn m] o dadpde o oder ¢4 uan 0 dedidd
uy! e
Burprvd vidisene « , !

= o positive octant
Ane ( hangwy mie sphe

roes weptr'slare s}

v, i o the pasw of positive sctant R

grvem itegral = !"' ‘

g ujmem|seie <20 { o

- con 8)
revolution of cardied v« a (1 - con

iy v (FTU, May 2008 ; Dew, 2007 | June
0050




Qe By aluate III e e dy A

Lne

Qe Kvanwlate f,‘."

Ane

.
Q70 Evaluste J’Jl"""‘

"

« he reghon v - A wrmine Lhe e v of inergrntion
o integration and det ol the ey L
. d lor of
71 Shetch t ol

the following imicg7al

g‘,-a‘,c-o.

wheew I is A pegion bnslde the square

Njely = B

(FTU, Dea. 200y
P

.
Q™ '.-Du.l.ij.l P

Ane, SERET Y

QT Eealulane ’: L o0 UL Y

FTU, Bhee, 1o
'h‘."""“'j"ol ...!;l‘ulﬁ-“‘ .'

Q. wm.m.u-u.-n-m—-”»«. where W e e peghom e
lh-qumln|-lyl-l
o\umgunow\-'uiolylol
Mot caninin y 5 0 ) L BRI P
‘e pu:-(u.n«o-n-:unm'.lm

Al 1t s yoats Lo x w0 0e Iy lstlapeant

Tanel dsysn)

Q T Bvatuate ¢ [J_‘, o M e iy by hanging o e oo

ordianten OV Sy e
Ane, The segiom dmuw

e Kt ool ngﬁrﬂ M‘

Hy changitg s pudar cooerdinates

Eerumdyerane
e |h..l.“'*l'l””.

andds dy « rde b0




LOEX) Matbwenatun 111 4
I
v inn Indd by grvem wtipecd
pens waX y=hY
{5 wlX oo Y
w X 2 YT 4 I
day o shw ANV » s
' LY B XPeTTes
g sl gular rewwdinnsios

runom by = run

o dr S

s )iy v
Q 01, Change the order of integration o, [ I o)y
™
Ams. The given region (e o wrTilen

Ry ;( -"-..-.‘::u‘.no’l e ared I in divlimyg bt twe-regsens B il
Now wo divide the ropo 107

TU, Dec. 2wy

1 "’é‘ Oxysmal

L) -

Clivwm bt o« 11 €10 vien én

8 -—

QW Bvalumis i‘.'!'

ln' . ."a.o,.m.b.mmu-au--m

AU, My i
Salutiva Given PR an e tien ae
Babn s 04n
Changing W padar o by A
Rt s nroan
. My svde

Mot ues

LR TR

o Rein® O.v\llbl(;
LAl "2
Urrem ool = (e de i) o ‘.l"ﬁ
"
.
o

!

qummmmum_u*y i
v

umu—n-a-.,v.u,~-:-fi-;‘a-§csﬂ .
Bauinvd volarne promratond sdest vunke




e |

(he parsbalas 3% = das niul 2t = Say by Sty
Aua,

Q@ AR Pind the aren cnmames = TV, Dess
hrubdr imtegrution
Ans 1

. 'j“."l‘: '.}l ') 9'(4 -‘\']a

A et

S HES (e-wfa A F RS

L L L LY D Ty ey o

: , oar.i:ll-’.‘l“.q51¢ﬁ; _L.

R | i SO TR R
SR ’ Q00 P the vobume o ihe ellipentd % o

b e ) - cunt oyl and
™. ) y the sarfaces . .
rvgon 1 - (U, My 300

A

e B ot - y7 inkeveesi
P, eyl
4

U
{




Lo v-.n..,,,.‘ -
"
-

422
RS Find (he vodume commen to the cyllnders, 8%+ y% = a% amd ob o o4

"’Yl'.‘.,‘h‘

Ane. Merw rengired vobame = f ot &y whewe e » J, 2
.
Viwe o sctiom of cytinder x¥ 4 y' w ot

s of Inlergration

4“.,;.,,'10'

trwal abuut fuir quadeants

sud [ eon iy

PO (s divsded ety vertical strips

SRR lins < 1.0 % x5 1)

we divide the region into herveental srips
s )

PTU, May =y

L

e
a1 S

Wirbem
. N wandran,

Koelir,n o

s Integrad o j “

Erren integral « -1 1
4
UM Cobondaie
¥tysaey

lh'ﬂ.dﬁ.“m
L N—,
A, Hoorw the 1 Syt ntem

e Ve, ey

- pven
Velny o Ny

ne R TU T2 TS DR
Koy, vabuma “ juo,c--”u Ayl

h“"""b"‘mhl %

l-l(\ﬂlm

""mv&.l? -y

wel

Yo B




LW My g,
"
. o 11 b dle rgbos beondled by 0ty
PR T “- ek 4

G e Bt e Bt Tor e furnrtins 1 e »
TV My gy,
Mo ey N e
hanglag i -r-~h ""' g e ’ -
Nedstirm . -
I ¢

e et canete oo

ES
T B St st of s, gven Tondt e e,
WL [ SR —

Q1O v abuate e integrat ]'J’J' KT

gl 5/ PG I

. o P
S Sl heon] aa
abation 11 ve e | veae : v A :

-

. I'"L';.r..‘,.'."'\". LT e ”-.’t"l‘+.
S R N
“[ Lo e atan « f st

[ e

b & Sy changing the uﬁ.'

100 Evalonts the integral J' !

TV, My -y

[TV TN —
LI '&th“ﬁ‘!mi
Ans. Grown Mu«(ﬂﬂ

REE LN




LOWDY Matrury o, o
1 (Lng
N
WM Eyaluare II- A dn iy . whwrw 1D s Ahe regh -t--uu.l--l», N
» S
"
by ehunging im poldar csnt dimate

-
# o .u‘ll'.u,' =y
mesbudbon W ) imbnt joud o w reesernaiin, | feen et wniete e

Winek b 00t wxique, By Sffarent ool
o M 0y Seee ot vutee

QIO Kvaluste i Intograt f H‘
L |

o DAL v oot fuse

. j'.l.'j_‘,l;

|
Q100N Evabunte the integral f ! z dy dx by changing the rder o
°

TV, Ma
LT L L a '..‘
Solution oo we 2 " eItH A

oo
whon A B O Rt

- ]I|£[“"'I . ";'. sueenl o oo "-'

” ‘, ~ 3 Y n: ‘: ; 7fai 1 . ]'lfluu-u‘m]‘. " ]":.'..u‘-[u
,1 l{% sore' sy’ = : “f e BT R —
.I{,’.ﬁ,‘[}-{"- THRE quu-nuunu.w-u“-&ﬁ:“hy‘.
el b -+ |

Aas. Gbwn m.n.;c{!').t

P10 » e \ru]-t




LOW)D "Wy oy ¥re

s
)

Al
3 L NSNS “ Wy e A e Artnain bnmndied by & wose [ .
. o
: = I,.,ao o —ate B wnd ihe -
N R 1w wrvde v of integgemt bom (0 -I- e '.«..'-'.: e (i
.

Aol ) LN P Sy,

aludimn 11

Lanalor ot 0
QWJ;‘-)—I-' ’ Iunhl: A

- » .
Bebatiom. Given (Y]

.
0»6--’ i "'ll Yol e
» K »

LI o Wty LéL s

, "
N
!v\l ol ‘1-'” . "lT -

| AR
\ }
ot i o' '} ot !1 LR T
dod rekinate ases and » W U Y TR Y (LR | P ) "
of ihe tetrahedren bou L dryote; (T, Dew. 2o ‘{'! L B o { | . ‘ .

Dsvaa-niOsxsel
5.0

Vimd el
hx’."‘.‘:. b;l.v:plo- lnir‘r‘.‘lu'-n :
Sodutban, Herw, Regon V10 0

!
)
"

53 , R R
g0 o e | ke
el

1 -'Ulnlkivih-i,“’




LOW) e,
>~ x'

t e divetges pu
Aunillary Sevses 1 and .

: N
F Adcsabert Matio Teet |

- BT —
o B vy b peries el LU - e i

) Therm Wit wve Lovme seret Tu, oge i o 3
ey s vot bomt L 11 » -t TH . ~

' e seres DU e converges i)
: ’ « | Then the eve ferm = . "
Maadw's Towt 1|
| » L et
appein alide when ratie test eile

] » | w { then thw .vohnw-uwv'u.---n..m“.‘
agerithmae LAl

: ‘ et ¢
saort b mpply whe e

s Towh 4 I Lo 1o prositins

v ot wm aied

Hem lb--

S T
T, oververgra ol i »

Mam.. delined non vw and decrensing V & & 11hens the anrgy

- o 4o bo adusenateg serios o all the tanu of ey
“ vy etomcally decressing sevquemcr sy

E i1 ug, converges

240y, eecilloten fHinitely

- “uupumﬁnmh and sbeelutely of | 8 avergg

QUESTION-ANSWERS
bt 'tun..
Sedurtiom, L,

'
e o--ov"o mcnm- o . e

PV, Dwe. sowery
T P A .
oo st 34, et
B vngen.

pnde P IR -
g ol o of e wetion T
o

fovde’, Ta, e 14t

al A ee

v e nde

e w oture L e —

o e e, iivergenes and cesillation wf lnfin

Saluthon. Lot <as b o el svprenee The waen of vt w borme noameky .,-:
lhed 5 partial mamt of vhe series pXS wnd 1o grearaiy dueated by f,
e Awbienens ..,..-a,-uuu-—-mlnu“-

The infarre wrme }.. 19l 1 de e rrgat. dvee gt o

.’\nl'qhd-...“--"k- o
b ---“."l'_\‘..‘_ v
¥ -.'- 8 o w

sl e ag

U e B e o i, --*hhom
pat




LOAS) *
e e «
" sman 1y g bemaid
2 140 Vined by dusabde iniegratton, the = y
11 Vi by -
b Ahw snnslonde v » a0 ) -

Module

S03unrun v s S Wervtems T, ot IR X RN
o yance AGncE o Dosties Ye PR M, et v

L Odenterty mte tes Rashrs st Cn -

ARerratrg wred

bty
Yo Poner ares

ey w ew
oty sovun Seren &

[(BA%iE CONCEFTS

alL L TR A — The snpromsen o, «

Lot 1,

. * ool whewm
eries sl s dovetad e :n. whare o, be e wih termm of the -
l'mld'n-.'[\...uo4m-~m-du-.¢c-'..,uo~--.odw—
e v 1o ard A Aorvtod by &
i Aosgongr .. i,
“.t*dﬁv\--&-’w:\--—nv—-
Morderg ae (Aey —pertae

Bevr s o0 o aten hame iy vo oty
o parind s 85w g o
Abaedately cons

~--“u-~
m-n—m-m‘.\ummilm,-m
OPSeriens 20" Cyiss st ha
Nidiverga s ot

Ninmvergen if Inl a1

Wil wneiilate Besmedy iy = -1

) e e ity iy « -1

) o sty o Val < )
N*IHX\wh.\J.\oI

M-Ammuqshmmﬂmw
v partiouler \rme ave sve :
mm:mdmhmm“

wie S o el S, o, s sl




asimum and wm)
£ ange Multapbers, fimd e b wed 8 iy
sng Methed of Lagr
Do ..li.vhnc‘pnm( 3,4 10 from the Wy
Sistance v -
'\.r.. Let Py I )

ol oo, San

harw syt en

S
.im.u'uu:%, .P-m-u

Thas i distaney - 14

A emtrna et fhetn « 12

0 V08 Badvw by changlug arier of integration | “;&.F_ ' ..'v m

Bl L LI —

" ttograne frmiti w ¢ 4 |.= .
lh.ltu!-‘hl-v‘hm,tkihx.‘ i
&nbu-v--mi—-—lub

Wye bups yinimboginl
» Md*ilu—-“z“
- 'y -—

e kgt ey Cni0dane

W RN L




1t com b caade
T

. wmdprin e

Ml wrws wbere 0w
Q1% State lotegrnl tost for positive term series. (T, Dee, 2000
1 M) e ooennirietss decrvasing feoet s of o ey teg

solution. It vates that ¥y

:_' nior vy and l 1) 8x bmdave shie
'
Stan '»

Nweg M
fon

1 aned £.0) b decrnantng function (s

Hiw o finr20 Va
Canchy ‘s miegral et be appdaabie

1 #ltan "»

ds »

’ 2

iv
« flnite

i b e Chsvmrges iy Oy 101574 fest :
o the sonvergenteof the serses 3 | ° ']

(PTU, May Sy

|
|
»1 -
= Q.ﬂt-"-l...---luw\-“-il‘-ww

1
R S st
: Set
! !

sataadiatt®
"oyl el

] 0
e e

2




“ ) tang
A - gt el (Maling cntm s ingy,
«nied

Q 11 Toat fiow enmrvorgwnce of the series 3 " wry

st “’\

Sy |
Redutbon ( wmjure the grvin serws $ wilh Ta,
'l

D a1 [Kom seew Enite roul iy

Tu, on Do, beluavem alibe bot Iv 2 A5 r-lln.-—uq'..m
Ihe greem servn 10 sha Svergeot
Q 12 What de you wnderstand by the uniform comvergence of & series? K
with the help of ene vanmple (FTU, Muy
Solution Unifurm cemvergrance | A wsws La, canirvnges unifarmally be fanctus o ig, o
Tor o rven « » 0 1m « N deguading upon < indogeedent of 1)

wt foy (x) ol Yerm

o
ARiegn i (S rmaly and shewdaatady if 1 a comvergest series LA il +vn et g,

ulg_.ﬂl;l.-u noN

’Ph“z%' sompare with Sx, (x)

comnA

- I, vl p-

o abwodutely using M tewt
a cotvergent, then show that |

of 1u,
N e L e

The
A rerw of e Dorvwwrr  pat e e v
Lanm i
- -9
B P b hecrwes & +

¥ IR Tt s b e

won Y # 0 Uew the
B ot o vvr v eriee wheos o

Qn,

L, bt o

aAL L S S

'-whvd‘..‘.‘-._ < =
werten 3001 (400 11
‘z. W erEs Mty

AU, My ey
Hohaing. Compars e }:

-

(SR T TR R, S
-
Mo =T e e T bl e
Tl = tiatines

L ey
-':o ™) '.l:- ‘l“"f. o.‘.‘.',“ﬂ'

thnn-m-pmm-ﬁnachihnl\\l
SRR R T8 N

- :;l “nalin l.\.”.'.)

uuuu-lnnhu&hnut :SL

LT S i-l’-'&.‘. 0 ‘
L, =i g :

" .
el WL L N LR
T, bt g




Mot

i —
ot Lognr it et
N-NIO*-'- LY ——

PPN T p——— 3§ L

a— Y. . 1ty
S A A K v | e b wde e K o )
Eaparithomte Tons /4 + " W
® - iz »

- 3 . LT T N
e oL 2 ¢ |..lb-.l|. 3 TN

ar me-.u..c-......-.-. o —rien TV Dhew 300 | 3 aree T
Sedetion Maties Tt

A poitive e serion 1 u wherr o

Wheee L

b o)
e

Then L, menerrges L T T S R T Lo

“-'""".-“""""'.mdﬂunnu-.-n.. W, D
hhh-.lm-nhhmqm-nu- L LI
“|l ¥ |
o l.....-‘.u.....m-v:vv-'“}_ oy ‘\_' I oy mge iy =g e iy W 00 0 e e
with Lw Vgt Y oad
AT = ‘ T ST, o, i e o AT INEAG e e g

A% Prove that series T b shanbutily comvergent. #T, v,
Ml\-.-uhm“-ﬂln.

i Al .
herva, w i)t -." “lnle ’l-w ?\.7

N Eingd -I;‘yn-“
hm-dmlh..',u -
EELLLLL L B PR ——

s Soluten ...m".t‘q:%*iﬂ:'} .
e ‘;, ”.” aavesyee Wt

RSN




LORDA e

Lu, fgr b =
My Gouse's st the groen o in, g )

send dge e 2
Moo the grven sorvs L, cn for & < word dge

)
()
o .,

QI Tost fow somvorgeamne | & .

ATV, My N\

g c,"."

- !ll_v_y.tr

ot L
bvl-u.mb...wwrw-.--«‘-.-n
nm.--b.;n--m.:\-'-nun s

»

Q0 Vortty the sarten 3 470 ) o

[ X Tvvary WSt o divergeen.

TV My
vt = T&': | FO

: AT weTiwe y
b R F | . e -—t-a"_ Y~

l‘)nr
u S P ' - w .
bRl T St alist

Ty vt bt e v series cge B e ¢ | e ¢

%M’_f
[P \
We gy Corm's Tost




Suds v L. Whet 1 »

Noh cone-2 When p + |
!:[. "

[ 1(a)a o0e whon > 1 sond dgs for

™ |
The tvon serien ¥

Conerdl s Whepy pp « 1

.fl!- fx ~‘I“~ o

[l.-l.-. dew Domiw e given sertes Lo, dgs far p » |

e b prlanddgnton prl

Q 27, Kxwmidne the conditional convergence of the sevies z-
.-

Bodstbon. Comg i .‘_

(i
-
-vn:.u..,-..

3 Y ETes

i Xy semparsns Mt 1w ol Iy, N

b Netd

.

-~

herekoes, the given i e b

™ - vhade e
D e sl ’

i rgu
L L S — z "
(X1

el

Iweny
> i |

Moo, o~

.
Sa -

B, v tor M1 1 e ;-lﬁ-b.-l . lb.i
L % l.l’_uu




LOWDDY Mooy, n

22, Mhna (hat cocjuemew « oy orgrs bu wnigus il point if consergug,
b
molutiom 1.

v‘-.'

. i
I howw ! e Lo st L

QB Tost the sunvergence of the follow ing sevies 2 (ne )ym

Solwtbom Cormpars e given serws wih Tu,

Hlers

n ¥
LR |
t t £, the givem series Lo D 0 Cgn for & < | and diverpes for 5 >
" rate dew ™ n

ol A L det e '

chooss v, = 3y
(e Iln

" ~ « 1IN pere, Onite oumdber )
s

o 2 v, behave alike

nveraely,

- g et by o

Hesoo by wasernnese .

Q2. Sorw thay

" M et e gven st

‘H"“".""'-u-nu‘
Solution. Lot the EOh e

S " ebhataty
Memen by wming Cosetey [LLTRISPN

e I8 Clrvargaad by eing Cunihy's < semsen
Wt e tomnarve s bt e

4 Lot the meries T, =St qps |

Herw o, « :-4-‘»'2‘ »

’
o 1. .\:. )
‘-hm.o-h—.-ll“-usn-&l
Il-nhl«\_.‘u-q_m““-

i ke

g b T
"

— P

Arpit Mesnpets |

et Wheedtany

I Rnn——rily wetvergee bk st

WL Dty

& Mewwver omall .o

e

: SVau
.,n -

o >

Lwvtey

mamum

Heps) y

tna o




[0 T —
0 4
1 »
v - 14 - !
"oeen

by bl » Bl e st e

W2 Wrate cutir vy ront teet wnd wee 1§ beut (he onvergencs of the —ries

. "

o~ sl

Solution. 1 we

vl'l’l',“.,
e Lt ey

oo termm seres ared

SEEIRER

a sorew Lu, ops
1 AR 10
fog 2 logd logt logd

€ &L Haummine the evnrergenee of

T, My 2y
Nodution T e = li-Ar : o0 comparing Li-Lm Sy,
bog{n v 1)

: S AT

win 1)

hginsLinlginel

il'ﬂkbnn

smaacn ip)

| el e 200 o comm|nen IF'

- -u': %
“.- p
-’
.
g g gy - -

B -..': el
*':‘.lv‘nt ‘ .)

qu""hwd

s of Vi Savk .‘i‘ ""G!.-

"‘"“““‘"‘"""-\-m-g; "ni

Hevw,

\'me“"“"'"&
.l:‘i‘-lll -«\h ﬂ e

n!l*‘nu‘“ 3
M‘rl‘l wlie 1-.: Wm“u““




S\

.2

o the conyergenre of the sevies X: . ¢ (6> 9) - FTU, Dee Paw,

!
L N
P .

anal s for x> | whide ot x = 1, font fale
iy Hadi bt M v =

,_g s

PN
.l

P

sotses with X VyeO
(L "o

o for x < ) and dgs for x 2 )
5
1 ) it
l‘lh-ﬂ“"g.:ll 145

(PTU, Do ’".3&’

i
|
.
RIS Sk, St i L, 5 Selhate widha
§ " ey g e T wmies Lantdgn
'D
L ———

Ui o« &
T e wlen s

= ‘\"'Q
¢ wlesd) B D MR —,

IV My 2o

W S that the .-t

weivh e )
Raluthom Hore (WL >
“asd)
e LY |

- i 1
ik o) ol

\‘.;i(;.& N L

Norm I et ':i"' o e b g e 8
Henwn by M - bowt the given saries s, weukamallty ¥ o o B

QAL Exnmine the cunvengs :.‘l~i0"o“u-~
mmmmmbm-ux*“%
(110 4 atemnating verien, oo enpring vt LAY o

Yhore yad duthnné‘t% e
[ERIST——— : ' '

TV, D, e




LOWD) Muttermny oo :
iy,

R

hee grvwm sonivs agn Bw 4 » : aied dgn for x 2 3

Q 31, Test (he fallowing sexies for uniform comvergence, 3, (omay)

LR R -

Solution. e

It i # convergend series of pasiion hews pu 3

The gives swvied Lo La, (1)

Ity Weserstzuse M lowt .\_
.
o abes sefiirmally comverges v 2
Q 22 Discuss the covergence of (he wevive
2! 3! 4 Ia
- o= .

I»

e L

Solutean

Yon g A

1o thmnm vo faihe

Apiing Uname s Tan

here unl ﬂ-nmm&h.—ﬂ-‘
Qu!mmwm-.dbnbt‘l\(‘.“‘m
L o
WTU, Dee, A0

Koludlon. Cumspars U gloen sarimm wilh Lu,




LONDS "attayy iy
X

L L LB PSR

awr gwan e She wee e

, AL
] B N..

Mobdinm. N

: PandegsPrped-ncl
Dy Claians tont, the gives s . /

Q A2 Test (he comvergence of the series z- wled

Ccom ne

T, My iy

Soluthin, The g o - <o Y
On T S TR e

“;'!;i »0

porhes (ot epve

ke

“
bbbl L L T ———— et e L — “ ey

LILARN R

T L N Ve,

Thar Ut 41700 Smparive bvotammns

Qu,q\—\m-c-mdll--ﬂn :'-.‘- .a l‘.
LT DR

¥hrl s il LU
Ama. Mo ° LA ]
e i Y wnileyn
Al A i
WHE G Ll T )

Yun
.~

L Ut 2
A T O n«\ﬂ"\
» .I.t. ' v‘-‘n ". b '~~
k\lv.!\\
mn\om““.““.““
[ :,-MP&O‘!'“ !

wend Age o g ), Mirw p ot )
Thoms ivem wrem Li, mowrges.




Whemant )

fin e

behave nlike
}

- 1e dige By ustng

20y b o >

. 5
m--;’.am.n...... s 3

] s piewn series with L
. G0 unariag
Lhe 1% ]

e L =T v mating Serioe” Kaplain the Tl b Aren (e irw e rgreme of
i sl rnatung serien
Seelvtinn. A wo “ier

FTU, Ons. o

Cor Il
41

L TN S —
: . " o T —

Q0. Rlate, with ressans, the vuluas uf 5 fer whish the sertes
'J .l l‘ l.

2 . 1 ) - B Ll
Roluthen. The Pren st cos b o ribew o

SR L
.‘l‘ ; n .}-:.

B el -~
In,! = R Y
" " -
: oftt? L] n
o RN R e L

1s ‘\7' - in
noen

Therefire. by taise toet the sepien 1, srmyeron b 181 & Lo L €0 b b Svmges
for lnl >} W8

“ LR T
Yo lah wlin nnr)

When

o o, O e T LT gw otwiars

When s « <L the mu-lr‘k;tﬂ;; .

The e tes leumes A
n-::.um-um




Q40 Teat 10 cwemswrgwnce of the series

Vot b
B yater =» 3

Aler

“ o)z 4

m“"m & dyr Ugether

5w 08 fle

[V 2. S L — e

u

e ‘o o v Dare v

b ——— ., L, - Somega

) Here o« "’ e k).

la Sel . 1 W ak
Nean My -n-..‘"h| -

.
- WU " ) I_
neaninell  wid

"'-.

Vo fwlin et "-“m:..m

Q“M|M'-‘h~-l 2ot

z(a.l

"




LoD "“"’-.H.; J

[ QUESTION-ANSWERS |

e R L e R P
Ame “epurete W v oraldee - gt

L TR —

P et o o b a3« Mg o o b 8 L Y = 1 B Ehe T

QUL Solve i noos s cony v sin y .
s

o b AN w0l iodagreiing, we gt

P R L

G2 Explain heiefly how (o sedve the difforemiial eguation

dy ax o hbysr ™ »
. when -
dy  synebyyen an M

Potx e X dr « dX
oY o b iy = dY
w(Xeb)obYoh)re

as IXehlsg (Yo
&Y aX o bY = ah o« by
I O RTTURLLEEY
b.l'.“'qu,.. [N————CTY ST
wnd ahsbkeey =0

o, D

"'“‘.l;,_\

-l'll'.m..~

]

.
QO Nien g o 20 € 2 ety e ity uh
Lra

Connn B oy 3 B

3w o By i

3 o 2o
-

2.4
- By12 “ »

- =~ o3 n
ax A "_0 >y ;
T

Ned N O ngrvng ve g

LI B Y

ftMhem
‘ Eve il ) T .[’ ,.“'..!.,‘.'

H -

.
. Th"'

21
. il .
B[S saes B ARV Lt ST

»
T4 (e "‘i""

q‘“"‘.‘ﬁ.&~~"" .

- Tyatten.
r tz. Toniogt

By wayt s i




A

wi by »

¥ aet ifevvntial oypaatban

[ Max s |

Fayuntions reduciile (o exnct oy
Ny LF

INTEGRATING PAC 1010

LONDS Mot g,

m Mds + Ny "---uu‘~

Ben we e Mipdy \l--“

‘."”ln- s Mipdy that o by o Dsctor se st qr...-msn\.g
i : .

Easct diflerontind
iyl

TR

LT T
.

hLi T Y.

Thea L} SR LA

~ N

H3
Ruke IV | 'I‘ﬁ' % o tiia Rl YT [y —
Then LV o 'O '
u,l.\'nlllhql J

Then




Module

3

N N 2 S ot R e o N e —
g N T ———

Vo e 0 weteste Nt e €

bt e

LBASIC CONCIFTS)
IM'.'"“‘“ Eapnmtbonn ; 1t 4 an T

& ey &
.8 el AT R T
& &t e %
sedutton of Nret arder
[} \.v-l'-mu‘. ~

1M Y - e
Faretoues bry y

And e vt Gegree omy 11 com he wdvad by blrwing wethede
Hottogromoncs 441 oq 4 Laner &l oy

metde b0 tudiont ol Punatiome of & wesd dn v wide sed ol
dlyv--mwm-d‘.‘ oo e boren €y 1y o @0 e o g ang o

O
] fiy)ey ol L LT TS W——"

100 A AT mg b ol e B z - '.“"," whvern £, ) and K08, 10 e Aaneinn of ws.

degrer

lh--n"y-q,z .~'l%

and U separvie the ok a4 el
Egmatiums reducibile 1o Homngs meews torm

.
AN g b L o AL

I : . -:‘ TaputasXahyat b

i : - -:- ‘l\-n.o~-\ni§.!g




102

QA b e
e’

Snbortbonnn 1

e

QIR Sobve

BV ylayiduminty
Ans. Compare the g

-3y
ven
Meleiy? ey
M

wdndy ol
m” et e

‘q'.:.“"“' ..

O » Saly ) < 0

dyie a* s imyds e ndyim0
.’.fg‘.'-;:.v’b wlhmel.n=d

.:I-l

WtTr s v mtnal eoquation

oo A Mde 4 Ny =0

Lo H"""""u
T L R

)

lﬁ‘

""‘.I\
g wolh Alds o N
"

B s 2t

The green o, 1n enaet ard 15 ool s ghra o

 he gl

lPhl_tk‘
N

2y s dx
N

nibel h-i.|

L TR —

(T NN

Mistagts ing e greas, IS

lagd 2
Ia i
| y P

Yematin
' .H'F ”»

Iu-.lq..“.‘. a lh' "'P’ll-i-h—‘ah
in

x &'-““.
“'-nmm.a‘., '“ '0
Ftventan) 2

-’-I~. .°.~
Q20 Pinad (e G
hony.

A, The given

0.'\




LOWD) " ety o
l|r‘

. -
a .. -
1A Redve ohal S pathen s - pu o 1 (g
—dut e
12 omm e wlianiie &

WE =L e e
he e e

Acos Ul » o), ik

-
Q 1A Fisa RiMterwmtial equation o S ghven by 8 oy lk.& y
e de * VI Wagrating v g
- A ' . A LR Y
' 1) grves
P e BAN e reagtrnd b

A
Q“‘\h“bm‘.‘..w"‘°'~‘~"‘l-l~lm
WV, D 30T
walubren Tre goeve a0 b
) \‘.Ih..\ Ot e e B e B e By o B & <Ay ol
ot M = Jat & b *-M.,.la-“ ovh Mae

P e on

i v replacing 9By wastant O o
et

Q1A Salve g = w0y

Ams :
gl » WU, D ot 2l
., - o N D The g Aoy e =
Q14 Selve x5 )
: . Q1T Find sebution of the diflurvwiial equation v 4y o3t OFTU, May S0
odutinn. The vven Alfeer i squates Yw e o

&4 ity
l~ A

Sy de Yy .,l.%.'..
b dx oo sepuration S O R

" 1A -
o o Ninear iIF oy int R'!:T‘ -.w\-;o;l:“sﬁﬁﬁ

o Al mling. e gt
dog Iyt gy« anee od »s ‘u

»
T i i,

,’.. Snl wh
»

»




LAY Mt fyy

)

BT . vt e wriinen an p s o Y, e ". -'--hn.l;lon-m.~‘

oy wen b et i the repnired sodutie

o s mrree b preiaing P i mesetasd

WA Defhor Lethnics s lnvar anid Bernoulli's squatino.
Serbativnn. Linsar differensial Kauation of Lot ordder

»ru, My h

By w @ whers I, Q are Runetins of » shene

where I, are Sactions of y aleere

w |q.”"l.-,
+ rwilwwidde s beshnite s Linenr furm
(Mes noalli » form !

R i o 1 0 e T

.*N.... ol » ahense b called Dernoalii's Ot en
T

R -l

de
1 oLk

Q"

‘A .
-a )

The Shoms og % o .
pa L S T p——
v | “
. R BT T

D
.

s I\m._‘.._l;.“-
AMervastal

Sambas of mdepandendt

11 A el s cmgiote :.... s

& The goas Aihernmtial puation be. 11
' telbin ¥ Tireh

4 :'l.uv- it s ok 1 "

te (e tramsloy of wietar a3

.-—.....u.oe.aw-vw
qus Hw:-’ »
.

WUTL, Doy 2eanyy

n.-.s LU ™

e R Mg v g

Ams
- Ly » »

(v ' ¥ vlags Lo v g o o0 A seplond mbtion, >
—— T g ot
- s o e T i L o g Mk . R
L, it
The whven AT oq, b vl ady - ds o 80

Muttiphy g (1) by :‘“.

e 4l ?‘}.o["j R L TR




LOWS Matrwrinu,, In

uﬂl._..'\

v v, 0m Itegraling. we gt

w5 o rmihe rey wd

QI Solveiowwin e y)dy w dx
Ans wixeyidy «ds
pts eyl PR A

Jdr I

dx b dx et

st
» de. on Intograting, we yet
1+omt

[~ [t 555 4 <x

. |-] ‘u’l-n’u-mjm x4

(PPTU, May 2010 Dec. 2006, 300

o A1) with Mdx » Ndy = 0

Nl 12 Dy«
.\"‘ o o ,:.. | dmy
"y oy
.
l',_-l"h .oty
-‘"‘“l..‘-‘ﬁnh
i
. J
N s
’ el R R

I
arte [ due

h" I' L AL ".“--‘..

Mh-u.-,‘~..

here Magly . ” H-z‘.‘*.“"




ey ey

LoD Mathumms,

M

e mwral et pun ¢

2
.
tRe)iyetini

g, lhmlhmd-dnuvtin-uw-hlhm-lmm
.m&',"‘é'

&

Nodution. The green & og cns be writhon A Y = ¥p + P e pay -
&

dp .
-'."..l»-‘:'

Lilsth stdsw rl & wopget
“«0 =
ds

«2p
. ¥

dp dp
*

a

poa .2
<
Pe st gpivemy win s eF

7' otves (e general sedeton

IR 2 beth sidon w r b e e gt
LR S
it st we have te eliminate ¢ (roon (20 wend 1

T flond (e sy lar sol
.
e y -
2

s the rep singalar sdution

wimy dy) =, y0) = 0,
cl'ﬂ,‘.ﬂ.yn

Q 27. Selve the initial value problemm o (cos y dx -

s -simydylvf y(Hub

Solwtlen, The given &4l o be " feos y &
» ooyl emin y dy = ¢

Y &g. & 0 (o tograting, we et

e A
00w O thens o) (11 ghyws [ 0 ¢ = ¢

L .'

X dy =0, (17TU, Dea 3020, 301
..‘gro.oy‘b y 1

rlvew®

LY oo Y

Mty aoy (1 by y . e gt
/ :‘; "L:"" WEptanayudy ot
iy 0
e TRt and e (A ——
2
; {o ‘)'Oluli,“’,o
» - matary

1
w 'v.-l'-u..w_“_

o

el b

P e .Q, L Re)
"‘"‘“(&m
hh S

y N0y eligeieg seat

L -~
2] 7-1- wlagtly !"-:E -0
Troen (51 s 0) fraction, we gut -

.. -
et




LOMOY “"""""u»,'
'

y® e Zuprda  (Bay v abidy = o .
)

OMaedrte Py ' Q34 Alve iyt oy

Y

Aaa d

w o L ‘_“,.

“fy v dn .3y

FouoNidyen
-

.
et wtmt bt MN are Messmngreeinss Nitutamn of o and y
] ~
W Qi "oy " - 5 3 s
ol B Iy Dy “y

.
TR vms ovp. by vt et

Hore M_ % -
e ) \--..-.-u Nrvrbany of o -l y

r. - ! i

AP

S E aiyt L ob

Moltpdy e (1) by wred e wdintion s gisin Ay §
CRET

L

« Iuy |

»
M'“n‘vu......,‘ Vg |
!

L Y |

.".u“
1
a0 My e .,:,’ B %yt
The givem

o e—" 1. o, o s bt

3 2
’\'y'(‘.r. "‘ﬁ";ﬁ -0

O Inl claginoyl wlagt q o Log C -x'-l";.'-l..“-,“

¥ !\‘--'. “AMgy ot
T, Seldve pip .
M~o “MNMR"'"

-

. e dy 4 Py aniney)
AnaPutneyatods o R e AL
ey X 7 AT AN -

. srichanty o oncl e wpemeots mp ey

Tl R Prran
wdpiney ab

Q..ngz w sl (x eyl




o hanght attmmed by Sl hall of sass 1y
Vol an®n
by o o8
-

¢ V' uu'e
S

\‘v."‘_‘.‘l,
N
0 ivating 1) sl (4 we have
by = 4by

Q41 Salve the llowing

Wiy il sy oy ™ |
s

o (:h' - Oxy ')
ey .
dax " aly ety

e pem <y ) i o py) = 2
Solution. (a) The grvem equation oan be wrilten as

U .
oyl

e

‘s
. Ry
j"l Yy . C

s-fan
’ Y whornss b o
.

-y

' )
& I“"‘-' .-
"1\
i

e T

reall g Ly
2 3! ,‘_(.',!

: .
o s *dayiep |f
:‘...'. h‘"‘wdn 8




LOW) Mathemancy
-
)

-t ihe s laibiens e

‘s
bonaar Y og of flrwt urder

{tam s in
el LY

Dutinn v giveo by

...,..J- sian g el

“a y N
Geh (e bog & -~ xyi iy » By du = 11 Onmpare with My +« Ndy =0

Moy Nelzsbgr vy

™
2log a«yand X
< an =

e
- g e}
-r . _

Mty o Vb § 06
o g -y B

wtian w given hy

Mdx ¢ Ndy = 0 s euaet

wy

Indmgrnte w oy 4,
ooy
¥ Shome
—ant

v
LR

Midn « Ny o ¥ v
- “'At. S & ety
Mdn + Ny :':’"' Pdr o d (¥ o aigi)

. \\-mr‘.% -n-»,-,*--z

LR
ada'™eQ

= 4
: - -Ilaﬂo'll!l-.jQ“' S ier's erm,

Thea e A
-a-m-m-cn—qum- m




LOTO) Mvervatins 11y o
—

Q 34 Nedve n.-: : . P, Daeen

A Lan
S
Y -a“'

0 Sobegrating we ¥
o D e ) g B ©

whyge

l =& i the reyu red salution
soa t

(PTU, May 5004

£ - .-." Iy ennn be writhen an (Aey du~in V,d"‘
ey

20 Mexey:Ne-a-y

"N
(ke & hammegnnecus T &

1
“ 2 i,

q-‘\ohrvy.-ttd«v».
A, The Oven &IT PR e e
o ~
.
. e T v

& P :ov\-#
-v..h-mu.,..u..h

12,0 78 | o i i
(T .Iv“."‘..c
P e

u--!u YdC
R R T
s Ty

qnmqmdhmmmh .
‘.'z.-..-"' g < W 4

£

L T
fe) (2 bog x < xy) dy By dn w0




LOWDD Metbwomatny 1y,
s

de shadde 3
Ly . . o M .
. ,T SeXeb yaVer g,
L SN e — Thuss vt oot bovmnne,  © Nily ey
- Xowya
. .
Chonsiing b, & - X l)‘ }
e B Y .
“ubvvghed Nag s a.n S
oo 1) e
«r
.. X-ay )
QA0 Bedve o Wy ™Yy, o -
ahiy s nidy sty « n)dn T, 4 ‘l”"n
+ Moy 301y velX . Xax
I o 15

N w2y o Dl (du -3y S dy =0
¥ y = & 3" g ™

Neluthon. (a) Grven difsreniinl eqguetion can lw writies se 20 = T " 142 % T
M . Baleo 4 ;. :
. ‘: .' In G o
o v X e

Mherviore wipn gt - )
: y x vy o
- r’. L ‘i‘ .hc




pon o u¥ e 3% ds
1 hy v G e bend Winie the grves di

O ntegvatang. we ot
Ao p o gn gy
s

N A0 Vor what value of &’ the differendial equation

(v
el
L

‘.OOM)dI st 2 - ‘d‘l » 0 s ennet,
y
'“"“-'. o

Bohtbon. Ui somparing grvrn O eqe with Mds « Ndy « 0 "'{%_..h_""
"ﬂ N ~ s ,.jg_u.lm
Q8 Bbre n Gl 0y wwn

H‘:"&, i .'."“'-lﬁmnm,
s o od;“"'“‘,h- g

- - ety

M*mh.

of the equation y - 2px » tan”! (xp®) whore p « -‘l.. o
- Tarieew

(PTU, May w0y : -




LOADY Mviharmatioy.

S

dy s dY _4X "
. o IE W P
"y N ~ ax paotrse 3

The gitem syuation heevene s pantoag vl of
L) TR ‘
X LS
y ™ ) v
- )

X J
P XY XpNoX=
oy oy Py
X -Yolsem
PXY - o
RS |

Y X )n'l wivich s of Clasrnut's form
P .

Tts sdwiaon 10 Y = CX
U1
.

"chncu,...,““.“_._-—

Qix anmmdmumdlmndlmtwmu‘.‘ . Lok l)‘h AT
Ul
Solution. Order of an ordimary differential equation ! The order of & \ Whers irdegration i
syastion is U setlor of the highest seder eccuring ia the d.ﬂonuul.:.":‘ ot "':-‘-‘. Py
).w.nclchnhunu\uumm \ (;ll"“l,‘,“‘-l.i! petion -
™~

The degres of dilsrvatial cgeation 1w v
o exuatsen provded the wqestion has teen msade (roe of the radicgy o
wocwrmed y ™

fwnaﬂlmﬂmtmuh o
( ﬁ

=
- Ol -..

and hetve
(AR |

cccutw, an the diferviia
as the dorivatives are &

o)
e
~
o

fram tmone an far

QQ 41 State necessnry conditians

asary condition fur the differentinl equation
A N

DOBR S N S o b enact 1 o

ry and sufficient condition for the
(PTU, Des.

—
; -.._.
oy by

Soldution, The pec




LOYDS Mot

.
paman = | nmeeen s ade O =

Q8 Itormime w hethey lbum'-ummlw.nox-‘l.‘. .20 g,
s T
Ass Jiorw .ot 2e; N« + Dy,

BN

Q0
:

‘llm-“f (g o N
el

Ans, Grven B2 oy v --n.,.,.."-"

Oy -a) -
1 BNE o» : M -uag
- Fa SIS

vy =t

g

- 1*--

- e

o Weyehgn oy i *’%’-i

Trhenigs I"'"" 2 Wap




134
Mude

LOW) Matarm,
Py e vgn by e have % :

ay e y 0 L4 y b !
Whieh o rnaet s - . »

O iegr sting w,
by g
Rl T

n

LT —

*
Tl T
3 O vtograting, we -
Yt et e O the reprined solulne

L
QO Solve (8% « 3" (1 o ¥ w2 ix 4 3000 & Pl x4yt = (x o ypit qu_r.,_,._“-"'""“n--»
Iy, — ]
ot B wrvilen as “‘)h.“ I-O"An--o.‘..‘

Ana
ey 2ixes sl (xR w0

Nurduthons, The crven exgus b

.

S -y

1oy Lep b T
eyt aY . noysX

N . "ll‘-\.‘..“
et e '
ox o py)

Iep

- . pa
Phervlioe, oy | 1) bocomes (%0 Yl
whith fe af (astaat s form. sie sl A cam be found eul by replacing 1 by conatam o

¥ w X .‘ eylmelney (‘ 1 the requtred solution

,.‘_-'Wl’(z)'-a-y ::: + 2y =0

Ans
o, The ghven squativn is x¥p% + 3y p ¢ Ras T Tl nsiisuiien
& B Xy e Byt =0 -
.’(F‘hi «0
.,’['. syt a0
: arv

TV, Dec, 20y Q“"""z"‘..,.-,

e A i

Yol Ayl g ins AR

QT Bk e difervatial quation 4y ook w03 e s (T, Do 00




L S T

QAL Solve

Sodothon. The pioen o

RN
(W cvanpas
Mere

"

dy yoosxssiny vy
dx simx s Aeony + x

yonidy »
with Midx «

Meyomasninys

o can bo writden o

Thes arvbing ! ’
A it T

Therviars, sopn 125 5
S S—— -~
U™
"
1%
s s o0

AT ating, we gt
i L UL T
T

Y

Theradars Bom s (41

.
’.’\n Selmtan

LR TR

N *Wew

o
PR Thew

‘
Heaw M

o " e e Y g et e
The green L o s b

Ryt e ay

prLdn s & "‘3.:‘“7‘:::"? “‘

Heew o-\b.\.-.:’:.-M‘ﬂﬂm.
OrA¥aticatuily

..."
Whaers )o!o! “) )

.“..‘I‘&’QVPH




"
LELENDNE N LINKAN TQ

ke oo PR

" e
FIY, D, oy,

wa D e i s B

 QUESTION-ANSWERS |

OF w8 000 - 1) el o0

Q ). Sedve
o

e

L .h"h.,<°.

oy
P L
» . ’
= "" '“!n'o.

1
i b wrriDem e n
axt o --c"‘.l.q.../

21 %« 10 st

Q4 Wrkte the
me‘@-n.".-~ _I‘.

(-3+y
cont
Ama ML e =gt
Drlh;v-'%-t'._

»-0° ‘ SRR
Bol amaea™y

: cont = 10
1 -2

. 0 Jooet - min U
&
Rl et e Ceo® 3 com b~ i

“".‘Q'."‘ "l Swein )
"9

Buint - oot ¢ W

oot

' o 20, o0 - 0 cont ~ L sind

\
Do 2Dl ed

o winxwet




e

LT - " .- 'n.l'ulll'l
Case IV 3 17 thes Nam ronl rost repaatod 2 {imes then

I & £0) S D)
y w e fip, e a0y W) oee fin o Iny C )

Five rules for Onding particuler iningral

Rubed o™ u g ()0 O

1o put D e o
o fin)

Coser of falbsrw U T ai w0

i e i

» o™ Then replace D « u
niy

4 (}
o
T L

E war = oot xn il faremulda for sin ax

Rode TH -
nes) f-«*)

o w00
Cane of tailure : Ml a7 =@

1
d eip®)
4D

n : WAL = 2 . con nx thes replace D = -t

! -
Kule 11 A

eapated [F(DY By Lanaminl thearesn wo far as the term Dw
0

Then ope-nte ™ torm by term

RuledV L ywhereV i & funetsen of &
1y

i

1 . «.V
. 'r ke ¥ (Dsa)
I

e iy

e

’
i _Iu...‘.‘

N

1
69 = fus
Aneiber Vs smeihady g,
I.‘...

tot 1 Vartatbon of ¥ »

* Thee o

-~e

",3-.“‘-‘ " pplied \e eqmatiina of o
das “ha

Where P, Q arw conmanty

somPlauy sy,

Nlnn..ﬂ_‘.‘h

where u = ”ax "’""1:1‘.

whers W ""‘““_dnu"- s '3

and ¥ ¥y S0 sobution of
Y elY Qe w0

s
Werrn he Pl o
e form of e functiom X m"‘.
vo.when ) Xw Set, Gl il Lk
00X w3 i, trial e
qﬂ)X-“m.‘ “'h_...,
Now Il ‘.~‘.~.“
Nt 1 the tral k. appens m O'F
vl U Lrsal wed. by Mot unii
appears in C¥ b ¥
1F that wi). b o e 5




LoD Mo, o

( FOR NOTES )

Jaarsd 40 Tuhee ersiee enns ot T — SRR iy, et
Ve ANDN OF s mmanney lw«- odtiim 1 Ve L
\M’f.NLW\“‘."

W et wiettoarn,

Gllerenasy s
The gvinend Lissge -qd-&-u'\“:‘s.“z;
Where I 1,

.-wr,lb.r'”_.

Ll s z‘z
B, -P-h‘“-lqbl*‘lhmw ]
o wth cvistard ceefTiemay ‘

W20 then i in

HQen “"-“"'Mll

Aniliary o “U'lec.

Lo Pgms e Bimtd g,

.lu-hm“‘“.

Your onses arkses |

A AR A (~,‘
 yelne s
A0 .

=&




LOWD) Mty 1)

1
D)

-

wen = o™ fo™ senidu=e ol [ LR e

TV, Do, 3000 ; My S8t

P N

[ e 4 100 oy o Sermm e (Tl
- ’ " e e AK IV w0 .'“.I.j‘._.
Cranplrmentary buretinm o €
14 the 'mm‘o.....,.""‘. DL P
wls ~ 4oy Toom ni) where Y, w0m Py

wotln et ing loweni]

L A Y
.n,'h’." " .
LR T

Now "g: ’v:{.\:.. :jnﬂw‘.‘

")- -Iv.'.--:ll-" S |

10 :
1 Norm
| | gtiamna o(-‘ct-\.w-*l“

y w0F I
Q18 Selve the Aifferential equation

T, Do -

! -

(PTU, Dee. 2010, 2000, 300y, Q1006+ 1y et 0::-:0'&‘.
s b written n (D¢ 2D s )y = et mn X m"‘“‘“‘m ".n"‘

iDat o D11
(g o Oy

" ainn = o' (annn)




raa o
Q1A Find i,
(N

petetien The oo 'vv”‘ Oty

TV e atitien L ™

Lo PR e
-

by sy mewt

L g L BN T
Py,

LD i s

1A Find the particular integral of the cquation 15"
- .
PRl L T o

sdutiun -
Q17 Fand Ve Parbenles 2
beegral ut ‘.%- Qz - IPIA, e S0

fatution. The gy an
e LA e
1
DLy T restaring T iy . sn it ane of Sehern

Cosw of Pailire
L S

tiom of the squation y* +« 4y" + Oy - ke g
PTU, Dee, 20w, :
|
.. .': 2, ‘l 'hu-...t "

Q 14 Find the complementany fune

Sobuthon, The grove LTl
I

A1 o A0 & s m s 2y w here B
.
- .. .‘

AEgonby FedD s 3«
D13
Beethon O (e * + Cor ™
soluthon of9y™ + 2y" -3y’ 4y =0, (FTU, May Sy
Qll!dnnu.'...,.”-‘
Ane. n.uhmnunq.ﬂp

be wrsthen e
~'=.¢IDO 1y =0
CF 16! oo o s vl ot

1
-
iﬂ.‘.u




LOTOY Matwri,
> 00
=,

wt e penttbenian wntegral It

el » Witsmalibun of ¥, sl »

Q6 Weite A ot gemeralt anchy s homogenesus limwar differvntinl
T,

Ame. A AT o of Ahe forwn ‘Q

n %y

AN ..-lv.,.l‘v'lb
d
where Dw

CL

o & arw comstant and  be any funcion o

Hewvw v put & = ¢ g s~y

s alu b a7 Di e W 1 e AL LU L [0-=w-1)

i const s L Mewnta
Also give an exnmple of & iy
ll'ﬂ'.“.,h'

We get Loneat dillerentinl g W
Q 7. Define a limear differentinl equation
differvotial equativa o ‘
Ans A dafler vy ] e sl b B Ll o
A s ‘.t‘-‘u :.Nr and ita derivadive oocuss i the i oa are of et deg

g&wwm variable and st» derivalive sccurs

.“q,£ o

y=0

w linear diferentinl equation.

lm.lhgnl
“hdlh’f-um J
PR Y N -

nof x
r Yot (Mol =2

d
! ”.w‘“' |>.n-lwol\0- dr

e

’
Qe saive X My
e s Y re e
Ane. The gives dilt o

e A K e can e

Weten
CF wn

e )
Davy W

L
o 1

(BT,

- -

Q V& Salve ot yoWie i

Yo 8" . duy

mm‘m“.:;:!-o

which w of Cuncliy’s fagwm

anae

o

TN o o lag b ey

.

\ B m-lm..‘q..h..
sl .

M AL nomadag Hebinyno

et a
,.e"'oc'..&.‘a
QII.",..-‘.h.*‘h

(IFTL e, AL My oy

” Dy ae

4
a




. 2 Nee ?Q%
. f .‘;\ e “ts :"-—-h &

]

i NS P
Sl ol EPY L emiinlsl W
(e .l

¢
s

b ol
L

- 8 sinin ..

Frow oy (1) we have

FL w2 AR (N e -4
g g loctnetanznt L e
e somplete sshatam 1o groon by
UL L LI AR D P S QA.‘.L'I...,‘.'..‘
27, Salve y" . 2y oy = ot log x, waing method of variatben 1y lkh.
Badution. The grien BT rgcan be writlen as 1 Ty
M Dy nrbga.De )
dx
AR Wiy LU L R 4 S A |
(&0 4 " s Uanlet
el PI o« uy, » vy,
Tl

At aind X o 0t gt »

Herw »

'. I"
" o M)

T L

v ) e s
| R T

o

LI
voll&xdl'}" 'u‘.‘""
wabhge-n

et

Sebution. The prven.

lﬂ-p‘-“.‘-
-

T~ m-{!

et BT \

Demi - [ T s
N'l-‘-.m“ﬂhﬁlm;?hv .
. {




i -
.'.qv-...,a,.‘" ]
IS - D iy Meand o -

] TS N

- - LI (P .~a

. SAemay, \. TN

AR e pvenbytn,

!
9 ™
CHleye’F o i

[-Bents ¢ Bevny| - 2oz

yoor " Flogum ')‘n Cogem '.‘

Q 25, Solve the wysiem of egualinns
BD -y, s A s By =M DDy, D atiygmt

 Holuthan, The g 111 <o o0

sy, »Me2

‘w.p,‘ -t

‘0'—%‘ Blyy oM o2
wHyy et
j iy wte2
DB wduDe

’ CFat,en

_I}‘uoll- -;:!a. 3

1] 1] l".
llo?l-“ 2 1J.3|l JJ

)

L




podied

"'n-.-ll-..'.,:,;_
AL "Pagiey

() nb-v'q‘_‘.
Hwtarns, 4

.":" “"Ir-u~_,\
3 gt bl T Oty
» . DL : LT
2.
: 2" ahg2 e AE S Mo,
yalOF o010

"

2
3
P by variation of parsmeter methodl. CF oot

"0 b

QL Nolve y -ty s By = *
»

Crom®l s . Conia V!
nl"llu‘,N 0 Cguim
- ) SN N '
Ams, The grvom Sl o be » ' ey = 3 '. ".' - “-“'.-'
MAENMIV. D s P e D23

.q?. 3 A0
OF =iC: » Cyxie™ i—-a_-ad-..ﬂ.i\ :‘.‘.‘.
™ -
Lot

N
e T

LAY
-, Vg Mot
Lot it» PL wwyy vy

whore wa [ ¥ ax e

el v o8 st

!

!
qumw.u.u;-c\.nvu.sbﬁ
J-.u-nloh ). he - b

DDty aileun
WAL givnln D4 s0ie 1t

B o.:h.g"

2 L
"

B o b < o # [+ Cya) % - oW b

u-w.nu-j




LONDS e -
o, -

QX7 Selve am
A, N (I

"

shigriigsa il tadpdasmeagmsagsnl o
L R ALY ‘“.““ |'-"“ :
LR l“‘

wynd (g ¢*

ey
T N ST S .
o (AT a2

e I_.
1 6..‘5"‘-.0 ‘ﬂ"'ﬁ!"-i-"

¥110 Byt o By = Bo%, using !
. R

QM. Find the genernl solution of the expuntion

of varintion of parameters. "
AM“.‘\"'“.”,,_..U De-1 -3
CF « et Ge™ A
Let y, wwt Yy ™ 2 -.—-l*
Let st 1L = Gy * ¥ y=C¥ o
y S L
yy X - ¥ e and w el ‘
J’ - AN B M on
e

GeMouNet

o

3 % e ".'.!v'
i) a

2
y Ac*oqaﬁ6 3"




.t 3
. . 25
3 21 2
D
3 10 o T PR
.'DJ' B~ WY

Cose of lnlure as denattonsie «

"n“ - m .

(VDR LADNy o 1 ngn  wher
et Bl L 221 ..&

!». win ax f-a® e O

i)




LOD) il i,
L ]
LT,

e,

A i

Sen i\ 4 CETE RO M AL a3 A
. L

Q 3, Using methed of variation ol parnmelers

a’y
syswes

S wg cun he wTVIiRG 48 DV s Ly s
De

CF aComusCauns
) ety e L X w ey
ar lotegral be uy, ¢ vy
" e " ya¥ o > .I nx a
- "

y e coax  mnx
ey emnizsl

-
- ot Vs

l"-.y.-l‘"" secs s =y

ana oex

foos nl

fl";.‘numn dy =»
S i s g fene nf o wuin R

B o A

Jog x win oy ¥/
e be writlon as

w‘.,.“’.
Ans AR




- LOWD Mettematin 11}
9 Whiat s yors umderstand by comgdementary function? Kxplain,

[ LT v
‘.“.‘luun The Nutrtion sitamadd fven (e frmts of the sty spiatione b Ao T '
energdemmndary Muistioes (CF | 11 deguonta 1gan (he nedure of rass and containe -

S alrary snemt anins me the arders of the difforvatial sguates o
Q.‘l Sodve the Canchy - Kuler squation |
L

"y
e,

"
R Ll

L P,
y ’I' o) Wl oo
N e Yuepe * ¥
.
Ty, nx
Sahution I is of Cuchs = sspiaation Duss snd 2 mymbobe S, @ oo be wrilg, e - i ‘i“' s
DD s 2y - ey .“‘ x - ‘“"“"'.‘"
g7 vel 2 * -
g wm AD @ 0t D e i 3L 0w o s %h.’!ﬁ_{-_\.h 1
e 3
oon (L (WS- 1) -OeBiyen »
w Mally »mw

"“-s.'u:.

- n

PIL & - e

o gy
Thervtimre

- S
<
Pl aowmde .}
i ‘\qt-h"-h,.‘
« (€5 oas & oy a0 )
’ |

Pl .
. tady

onle
LR Mt TE Y
;.....‘ 2ivst)e2 .
CN .'.“-"’l-h-‘
o' 1 "':l|lll q.’.'l . ](v.“
MMW:-.-L. "“ﬂl
s@ 1= 8l (D 2R CF «CromusCouny T
Mervdore. complete sedation y = |¢y sl og X)) % @ % bogx lw" , " .y, e vy
4 l.' >
Q 45. Solved the equation 4y .2 z sy=0.
dx* d

&

o g x) ey

Solution. The givwa &

VTSR 0K - oty
TV, Doe, 3040y Wa l" ”
Noremial eguatsn can be writien e

d
”.1‘.-0};. dx

Wj.u s (Dfe 1= 0

mal ot
0 by
o Daxiomx v 1y

g B o :1?9"-"_"_' ALl

o Oy niminxl

L
tion of parnmeters (o solve d ;— 4y =tan s

(PTU, Dee. 30001




LOADS Muthammates
M etnan ,m','.._nj

ey e

o (e STYOm el W redades b

D
o v‘.:'
A

.
at-1 - 2-1)

2
Momee the CS i y = CF o w10 con dog 50 ¢ © wint (heg n 1)« Bx » - P
»
. | a
-’“.n«l‘" :«Mrmtl- (PTU, May 200y

e ain Az n

“'.U’.’wnn.'l-,‘\luc TR L ,s,.m;u.,\,ma.. 2

o (R, ron 2% 2A, aim 2x] Sets 1A, ol 20 ¢ Ay 0os 2]
o o™ (3 Ay com Ax .M,un.’:th_.unh;A.mNﬂ'

et AN v - AN luﬁ'.h?vlmmh . ulmmm

20 - 2A, sinde)
- lnlncA.mnloa"'IM.m .
-‘::;‘hﬂ:ﬂ'ﬂl 3A, win 3x) o o0 (DA ain Bx -ﬂ:::‘.)
¢ Ao [Ag win oA,ﬂ"&‘lOlel\‘&"w

in
oA (001 e v of 12 -«I\)'“:“
CAG o 0% o AN o By o )

A b 2

. oot

2
gt Bu - A w3y A bow 2e

. e e

arvg Ve conemin of i

13 A~ Sy e 4
e DL T Y
-t oo Aa u.\' “..“ A

rwen 111 LA, »

WA -\ Lhl

SA, « J0A, = § byl

Loy (L, we gt

froem 115, we g

124,
WA

'b-u,.‘l_o

-,
SO =\l iy

M -

TR
LA v 4y

el T

b L T

HA.M"A_'_. —_—

A




YAORN AN

LOW Mewrnatny oy d
- "

Chmatant tevyny M
Conlf of o LA

wywOF o0}
QAB The complomentary part of the differential eoguntion
My ey ey s logxin WPTU, M.
- *Y B,
Sodution, ' <2 » 4

" 1
h? a .

CHiven B tTorvntia) expunthun b o Cavchy s homogrmeous avas .Annun.aln..“,__.
Pt s st o smbigy

d
s w Oy, ot Y w0 1y where 0 =
s s e

NPy Orovilas
W N lly =2
ad AEiio - 4 1ind
LER N
CF st w (e Cylognix

Q 40, The particuber integrnl of (D7 4 4% y = sin ux Is

nx
tv) 20 T ax

llml.hh

i . G 2 conax
w"._”lll '“'}h 008 B x i oo

sl Ay

simax ¥ » -af)

s
F Thial)

-
1[""-!.
Ppo s :

1. sl he i
[SELH Yol
..un-w,..“::‘:.h

ahy,
nbln'y‘.,.u,‘_,,.”' F

™
ndnu-—,mu\..»_“" ,‘.au
< "",u"‘::"ll

el l", )
Dot kL DTS

8. el -

by WD.';-‘.
ot I.‘ 3, Wt
s )

A
Sy vy . \'_~_~ _—
(1 n’ im“...:."i “.

; a"‘"“?lm.«}.




R0 gy

j,__ll

L

L e
t A...I__m % m g 1S

v.aﬁu_m

B
i._-m-/..l.f v

WD ¢ xp winty o i
R5=0 = guyeqoqaynl*Y
T w Sy + ) 94108 B0 0
L
4 [ R T
Lol ¢
o Mls s

x

b B YIS

ey ) |

W Ml ealgit v
P LR ) -

"
A g B0
-

e -
#lies Yol
U s -

B ny

Jo

u.vul_l ue.ﬂ- Ll

ey

p

azoym
v-a Y

08 veq Ly &

=

[9amiiwg jo awws Bupen q) xwum mu

008 voq )

[9.Upw — v w3 3] = [3 G0% 4 3 902 3~

%
3P40 4 w0 30 xpyo w0 [ =
o Al =

L g
L L R el N

L~

x-1)

X = XOUw

xv ars = K (U + 1) O B3 ZRP Ueatd s g (w)

0 U 332 = ag2 5D *
O UIE yp o = (3 BIN — 1 W03 1] ypb & 20 WO o0 = [f

. w
v e [ g e B

(o+1) _
1

1-'1-=

..Tul c

=L[T+Og 40l & = T

DN
(I=Wa=cdzX'0= qx1¥
2 = X Boj o g0 = x
wwany v Syane) jo w1 B [1p Baad oqy way
xp [ald

Cxg e Lo X 10AI0S WO D

— - ks ge ipe

xu w03 " oy o By + xw 00 (= T+ A0 <

o =
xowos
g ted

1 14

xuuw ) e a0 soln . g

WE w0 ¥ b MY ]
way

=

.n-.:.un-'..a.-. FoALog Lo b

21D 1dvd0=4

}= ...::.; -

e

.
e

X




Fjul:!.:iﬁ&-vﬂ
shea T0=p
TSR S8) e vaoy “sugasus
oy Dk .c-:.nalunu.:_

»r

“w .:pu.:.n =iy
Wiy

v .9.5.35..._..:_: ubs Fumod
b T N Gjg. = P p—

»

3
Tt L,

!Iaoi.u.:.vvut:uwafn_ uorywnb
0= Sreme
1=&Z-xeeq@)

#1089 0y 0= (0) £°0 = (0) x iy woAL) 0=

¥ I wp
2 1X 0% + x 598 .ac_n.acun:.w\.u-nlﬁ.,
& ’u.a-lnﬂ.lnldo_~=5+uv¥_ Hop x 963 - x upe &
X 800 — - -.“_n.:n% = d.nﬂﬂu!&\ -
FUN S )% a0+ x 30w Bop- w *pxms [ wpxove [ w

ap X0

xXw 00
Xy 1 n.vnqs,.‘. = xamxum [- = n

| d
T =X+ x 000 = (X500 n:.‘, ..,f:.u:.anxt..ck
[xus  xom | |
M

i -5
XU - B X 000 - 15 XI5

M
J=rw e [ e naioga
Fln « Unw aq 1op o 2wy

Xuwtyexemine

i._ln- ‘oL

Xuwie gy mn“ Smouand o wopwLes jo posow <q OM0% yo
%

lab

L

LB ;

x
Vg o

trwn oy 10U

= twaay) (Al
t T

lay

N an GO WP 1100 Bunyesnde

ek B R P >

I R Ty
2o LA R

]

" (g

(.
i:uﬂm.r...m.i{ et




& o Tha+ Tonaq s
5'1“!! .»# "1 L!!-“

T x sty e g
e e e 4
Xy oo = £ (3 + 2D

M
i _..-m.l.,
J-:-l..-'.lvulfnsn
x

xum o= ZrAE ™
x )

't xed jo uogey P

AX B0 T~ X UM X-) 1@ + ¢ (X 4 I3)m &
Td + 4'0 = £ uonnps
[XROIE = X U N g =

i |

__.S..:.._ ._ .._:...

,

o

a

x upwe

[i-1+al
T x

@ wx um %

€
10 g

yu Kb+ o . ALY o1 “wepampos
...ﬂ?l..:&. »ex
30 U010 0w TuopOopUY G XE SO0 KT UIT SRR OR) SY) IRYD Mous @8 &
353 o 3 oo €314 UM D 0 4 1) o o .
' o

o
PSS conon




sauos 1 Jo &
.

SRS S
‘uonywdoyur fursn 1-;;“__‘. prosdia 943 Jo
(x Bop uw x Jo w £+ ux ¢ e

2 —NOLL3S
aqno ® 51 amqds

3o pyes Juniueas w3 Wy sosd (§)
[ =2+ & + X SUOTR0D

. .
U} paqussur aq ued ey} FWN[OA WHLEEE
0= 1+ 78x pue >

i ade] ]

)

) 03 Wolgns 4z + o + X J0 INEA WOWIUT G PUG ) poquear =
<
s sio= 4P 1 s @l ot

woryentis [FEUSISYIP 1 L JO (0L 1ega dag
Yory sanavand jo
FULIeA Jo pogpiac Juten XZ 008 Zf = £91 + & wonwnbe xp wonnpus [EisaaY oy prd

» L L e U

s
¥ E

€

e # p 200ANIAAU0) S} wemIe
F » el L
sopwaipio-o> Jepod o3

g — NOLL)3S
adunwxs a0 jo dig
WO g urepde (eoues ¥ JO oUAING) LD gt A pumssapun DOS Op TR
0 =&+ Ag— Ag+ K6P° vonngos Cmpemspdused putg
wnwpdxy JHORIUTY Kawypowardmd Q pumasepun nal op wam (¢
wotad Jo Souallaaso Jof e ones s
penuaangp Cawurpas W P onilep puv Jopae sRENG
HA A% w £ Gorpenie JweTr-o0 a3 Jo VRN g o e (AR ) RO
£xg + phg = K igx+ ST gopEmba (VUM o3 J0 DOTNOR [wANISE) O3 UL
Gex-1) o ¢% =15 DIP ST U ORI 0 e
apdimess o0 30 A =TT ey nowcaoui ¥ U] (U
Jay - Rplxg ¢ heep = F £ X } g EAIOYY SIAmE ey (W
V- NOLLD3S

d 1531 1300 <arO1

wonwnbe

— Z — u3d
B cosasnen SQROT

4.




e =

o . Jnj 90 (WY oy WIS L

R oy i
0 s sty e jo worenbs oy puid (O

w2 puy e @man

44444 < .(
0 PSS g @ v+ 0 g g+ X w201 0




R gy gy

2e00 w K7 494+ (1 - 9) 6]
Ssaumuoaq () ubs uHdl
T

Pt -mesquxsniomaxe D

Xefiupm o ou(x+1) -
i) 8 sapuaiia) jo #1 (11 90
X -
v a

- i g s g 10 = K17 ¢ x4 1+ paes 1)

Wihaog noquits uy uba epaazagTp YA
s tupeos - £ P *p
usos ».me.-.:.mum..-.:!.}da

O o z
uulve\..ﬂ, RbE s tyenise
Tt =
ol
ta=go=¥0 7
OTowg - xpwogy (2 5B .
T \e w®

b S TR0 R S I
X 0y-*
L

z+
(xXguis)

({11 34 I

Z+as-.a ZHE a8
14 J 1

——

%" Aye®
zeae-.d
X ————t ¢
Zras-
ey S
g¥) + 0= 10
Zr=w -
0=+ g — g £ uINLH 3q ubs Ciwyrewy sy
Wvlc.nn:ik:n-nh_ﬂ‘a{a.

04 tL0g rjoquis U1 BOAROBY [P UMY YA wiry
I.v-d. . ol N
L n«l-'lhu-hutavuux-_. lﬁggit.!oc.livv

r

10 g o (713 tw ]
-

S

: _ T+(1-% 1)

T
-Gz .a
=%

> ~1d
~ 4
p Tade=dneqz-q

A3 UOALE o 0y Spequle uT Ub Pip Gaag vy
PP el S el =

- Apt X p M TRy avnonaeg pury 1e

pooly( we

AR DA g i mogtums sy

Ll




