(b)
3. (a)
(b)
4. (a)
(b)
5 (@)
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4)
Solve nue keieepeS -

y" + 3y' — 10y = 6e™
Solve the following equation by the
method of variation of parameters:
evecve meceekedjCe kede nue Oeeleus edelejCe eleeOe Eejie Yeele
fedeepeS -

(X?—1) y"— 2xy' + 2y = (x>—1)?
Solve nue keieepeS :

y" —2y' = 12x — 10..

Unit-11 7 FleF-11 4/7%

Find power Series solution of equation :

y"+y —-xy=0

meceekedjCe v + y* — xy = O kede leele ReCee ked ®he
ce nue Yeele kedeepeS~

Prove that emeae keieepeS :
— P
p(=)=(1)" J (%)
Prove that emae keieepeS -
1 d

2"n dx

P.(x) = SO =1)"
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Answer five questions in all, choosing one
question from each unit. Question No.1 is

compulsory. Symbols have their usual

meanings.

lelUded FheieF me Sked ebve Uevele nS, ledue beelle feMves keie nue
leieepeS~ fehve me. 1 Deeveleele n~ feleskeie ked meecevle Dele n~

(a) Find particular solution of y"—y'—-6y=e™.

meceskedj Ce y'—y'—6y=e> keie eleslede Heele KebeepeS~
10/20

(b) Verify that y, =x is one solution of

y"—xf(x)y'+f(x)y=0, and find general so-
lution.

P.T.O.



(©)

(d)

(e)

Q)

(9)

(h)

S-675

2)
melUezehele ledeepeS eled y, = meceeledjCe

y"—xf(x)y"+f(x)y=0 keie Sked nue neice, Deej heCe
nue %eele kedeepeS~

Determine the nature of point x=0, for
the equation, x3y"+(cos2x—1)y'+2xy=0.

meceekedjCe X3y +(cos2x—1)y'+2xy=0 ki tueS
Bevo x=0 keie mle®he Yeele KedeepeS~

Show that Ji(x) = - J,(X) -
oMeeFS ted J5(x) = - 3,(x) -

Prove that (emeae keieepeS) -
1 1
Pa@)=2n(n+1)

Prove that (emeae keieepeS)

2F, (@, b,b:x) =@-x™

Define radius of convergence of power
series.

leele ReCos keie DeeYemejCe eSeplee kede feejVeecee ogepeS~
Define orthogonal and orthonormal set

of functions on interval [a,b].

Delejeue [a,b] fej feduevee kede ueeeyeked Sle femesceevle
Usgeyeked meceUUeUe Kede heej Yesecele KedeepeS~

@)

a

(@)

S-675

3)

Find the general solution of the system :

evekedele kede nue %eele KeieepeS

jax _
== =x
i dt

|

177 =
iat Y

Find critical points and differential equa-

tion of path of the system :

. dx
ole @ — =2x72
evekedele m y
dy 2
2 =x -1
It vy -1

fed sedeeleked eyevo Sle Jooed Kede Dedeedue meceekedjCe Yheele
fedeepeS~

Unit-1 7/ FieieF-1 4/7%
Prove that if y, (x) and y,(x) are any two so-
lutions of equation; y"+P(X)y'+Q(x)y=0
then their Wronskian is either identically

zero of never zero on [a b].

emeae kedeepeS eked Ueo y, (<) Degj y,(x) meceekeajCe
y"+P(X)y'+Q(x)y=0 ked o¢ nue n lee Gekee
jemeskedleve Use lee MevUe neiee Uee kedYee Mevle vene neiee~

P.T.O.
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8)
tem :
cueleehleveele kede (elUe#e edeeOe Eeje cvecve  kedele ked
eieleele eyevo (0,0) ked mLeseUelle kede hejesteCe
fedeepeS

dx

— =-3x°-
dt y
dy 5 3
—=x"-2
dt Y

(b)

€Y

(b)

(@)

(b)

S-675

()
Prove that emeee lejeepeS ehed -

3

2FR1,1;2,—-x)=Q %for|x|<1

n=0
Unit-111 7 Fle@F-111 4/7%

Find all eigen values and eigen functions

of Sturm-Liouville Problem :

m&ce-UUeeJeue mecemlee
apc¢
"+y =0, y(0)=0, Y'¢===0
y'+y y(0)=0, ¥~

ked meYee DeeYeusetfeeCeked coeve leLes DeeYeueetfeeCeked edueve
lgele kedeepeS~

Prove that emeae keieepeS :
(‘ll P.(X)P, (x)dx =0, m*n

X2

Prove that the function 1—x and 1- 2x +E

are orthogonal with respect to weight
function e™ on (0, ¥).

2
A A A X -
emeee KedeepeS eked fedueve 1—x Sle 1- 2x + o Delejeue
(0, %) YeeJ Helueve e ked meghefte Ueeeyeked n~

Show thatthe set{1,cos2x,cos4x,cos6x, ....}

P.T.O.



8. (a)

(b)

S-675

(6)

is orthogonal set of function on an interval
[0, p] and determine the orthonormal set.
OMeeFSSkeémeCd]UeUe{l,cost,cos4x,cosz, ....}
Delejeue [0, p] fiej ueeeyeked Heduevee kede mecelleUe n leLee
femesceevUe meceUUele Yee Dechle kedeepeS~

Unit-1V 7 FigeF-1v 4/7v%

Solve nue keieepeS

d—X=—3x+4y
t

dy

— =-2x+3
dt 4

If x=x, (1), y=y, (1), and x=x,(1), y=y, (D),
are two solutions of the system :

dx

D= a0 +by (0
Y~ o, t)x +b, M)y
dt 2

an [a, b], then prove that they are lin-
early dependent on this interval if and only

if thier Wronskian is identically zero.

(@)

(b)

S-675

(7)
emeae kedeepeS eked evekedele
d
o = aOx by Dy
D~ ot +b,(0y
dt 2

ed 08 nue x=x_(t), y=y, (1), DeeJ x=x,(1),
y=y,(t), jeKekeale: DeeeRele neie, Fmeked eueS Uen
DeedeMUsked N ehed Gvekede jemeckedleve Mewle ne, meeLe ne

emeae keieepeS ehed Uen eleehle Mele Yee n~

Find the nature of critical point, sketch
the phase portrait and discuss the stabil-

ity of the critical point of the system :
vecve evekedelle ked oeieleelle eyevo kede Dekedele Yeele kedeepeS,

ovekedele Kede fedpe eSS @efele kedeepeS leLee edelcele

gjevo ked mLeesUelde hej eledelvee kedeepeS

— =4x- 2
dt Y
dy

— =5x+2
dt Y

Examine the stability of the critical point
(0,0) by Liapunov's direct method of sys-
P.T.O.
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