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Instructions for Students: 1) Use of non-programmable calculator is allowed
2) All questions are compulsory

Ql Choose correct altemative for the following questionsa) If p(r) = (r - 12 is a characteristic polynomial then
A(*) = ..........&h(r) = ........-.ure soturions of the differentiar

3. xa' &xa, lo1* 
4. e",, &xeryb) 

y !,!, '! .*"linearty independent tunctions on aa intervat I thenany subset ofthem forms a- l. Lir";;i;;;;;;d"*'..setortunctions"Xl,|r"o"ro.o,

equation y"-24y,* \, y = O

,. x'&,x-'

3.Nufl

For a dif,terential equarion ttvl= y"*l-#
A G) = ..' -.'. - & h (*) = ...... -... *"solutions

c)
co2

co3
d)

e)

l. x2,x-3 
2. x2,x

3. x,x-' 
4. x,x,

The general soluti on of x2y,,+2ry,-6y = O is /(x)=..........
1. crx2 + crx-2 

2. crx, + crx-3

3. crx-'+crxt t ---t, ^ _2x
ar rpp". u"*a'"r M fo, f (r, y) = r, * rr., ^ 

rtrl ="l1rl =*r" 
l"' co4

1. I

3.4
2.3

4.2
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The Eigen values ofa regular Sturm Liouville BVp are
1. Imaginary

3. Infinite

I
\

cos \2.Real

4.Zero

-\ 
Attempt any two of the followinga) Let Q, ud /, be two different funcions on aa interval I. Which are notnecessarily solutions ofan r,i;;:,ri;";;;#;Hffii'1,;1":fi ffi [,T,".
II. rf W(fi,Q.)@)*}for

independent on I 
'somex,inJthen 

Q' and Q, are lnearly
III' W(fi'Q)@)=0 forau

linearly dependent on , 
I x in I does not imply that /, and $, are

w. w(A,d)@)=o 
foralr

. -! yth *" rio"uy a"plnl 

r ud /'(x) * 0 0n I' Implv that are

i", i]ii?;] l: i"r:::.',;** "onstants 
such that ror arr x in r

k=r+bt+br+br+...+b- and define k by

If xo be a point inl A $ iiisa solution of
L(y)= y(') + a ,(x)y@-r) +....+ a,(x)y = 0on an interval L Then
for all x in r., !ld1x,1!1"4!-,"t <lldtx1fi<l!p1x,511"4,_,"t.

Find a1 rhe solutions of the fomr C@)=bl'trrrr tl4ro)

equatisn 3r2y "+ Sry'+3xy = e 
't'0 for the

Attempt any tuo of the following

Il-lf1) ,. a sotution of L(v) = y'+ q(x) y'+ a,(x)y = 0 on rqr(x;lu on I, the second solution f:(x) is given by' and

d, (,) = o,(,) J; A&, 
_ { 

^.,<, 
w *

i,tY* I is a sotutio-n of the initiat value problemY = J @, y), y(xo) = -yn on an i

'or,tio, or ;; i;;; ffiT:ilfl Tlill"$ilff " "
y= yo+ I f(,y)dtonr

coll0

10

c)

10

b)
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c) Letu and v be_two Eigen firnctions of Sturm_Liouville BVpdl &t1
ALP\x) tu )+ sQ)u + )"r(x)u = 0,a < x < b

aru(a) + pru'(a) = 0..................... ......(2.1)
aru(b) + pru'(b) = 0..................... ......(2.2)

Corresponding to Eigen values l, and p then
lpw (".v)lu, = 0...................(2.3)
W}ere W(u,v) is the womskian of u and v.

Ilr!l?=9 t1,". (2.3) holds without use of(2.1)
Il-p(b):0 then (2.3) holds without use ofi2.2i

Attempt any two of the following
Find all the solutions ofdifferential equation / "- /' = .x

Find all solutions of equation for x> g , x2 y"+ ry'+ 4y =l

11.o1nu1rg *ropriare Lipschitz consranrs show that therottowrng runctions satis$z Lipschitz conditions on the set St. f (x, y) = {x'z + y2, on S = {(x, y) / lxl <t,lyl<t1
2. f(x,y)=x2 cos2 y+ysia2 x,ons = {(a//fxl<Llrl < "o}

Attempt any three of the following

,'+-1 I

consider the equarion ' -;y -7i 0 for x > 0

Find two solutions for x>0 and prove that they are linearly independentClassrfr the singutar points in *,. n"ir. piur. #il;ffifi'"""'
xn 1x' +111x -ly, y',+ 4x3 (x -l)y,+(x + tjy = o

,Tl:::",1,:':l*::..'.."f,cr" [-*dsu, ly_yotsu (a,u>o) or a sriptx-yEl 1yJ<co (a>0). And that f is a rea.l valued function definedon S. Such thar dfldy exists and continuous o; S il* ' -'
l)f ( x. v\l
l=l< K,.f"r(x,y)eS&for some K >0.lov I

Show.that the eigen values of Sturm_Liouville BVp
u' (i + lu (x) =0, 0 < x < Z with conditions u(0) = O,S.r&1 _,

are all positive

Atrempt any four of the following

lf i' ,l' are two solutions of Z(7) = 0 on an interval I containing a

point xo then w(dt,A)G) - e-'@o\w(A,A)@o)

Q4

cos

coi
co3

co4

a)

b)

c)

6

6

Qs

coz
a)

b)

c)

co3

c04

d)
co5

Q6

co1
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b) One solution ofx2y'L2y=0 on O<x<"o is Qr(x)=x2. Find all the solutions 7 COz
of x2y"-2y4x-l on 0<x<co

c) Consider the equation of order n 7 CO3
L(y)= x'y@\ + arx'-t y(n't) +....+ o,y - 0\ryhery a1,a2,..-4,, are constants.

Let \,r2,....,r0 ne distinct roots ofthe indicial polynomial

q(r)=r(r-l)(r-2),,,(r-n+l)+a,r(r-l)(r-2)...(r-n+2)+....+a, and suppose 4
has multiplicity z, . Then n functions

lxf, lxla toglJrl, lxln (rogl,l)?,..., l,ln fioe lrl)*-',

14',1*1" log lxl, lxl" fioe l,l)',..., l{ fioe l,l)'-',...,
lrl'", l:r[' los lrl, lrl' (rog lxl)',..., lxlo foe lrl)*-' rorm a basis ror the

solution of Z(y) = 0 on any interval not containing zero

d) For the following problem compute the fust four approximations 7 CO4
00, dr, 02, $t, Y' = xz + y2 , y1g1 : g

e) Integrate the following differential equations by constructing Green,s 7 CO5
6rn"1ior".l "+ 10y '+ 25y = sy11e
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