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Answer  questions in all, choosing one

question from each unit. Question  is

. Symbols have their usual

meanings.

1. (a) Find particular solution of y"–y'–6y=e–x.

y"–y'–6y=e–x 

(b) Verify that y
1
=x is one solution of

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

lution.

(b) Solve :

y  + 3y  – 10y = 6e4x

3. (a) Solve the following equation by the

method of variation of parameters:

(x2–1) y – 2xy  + 2y = (x2–1)2

(b) Solve :

y" – 2y' = 12x – 10 .

4/7½

4. (a) Find power Series solution of equation :

y" + y' – xy = 0

y" + y' – xy = 0

(b) Prove that :

JP(–x)=(–1)P J
P
(x)

5. (a) Prove that :

n2
n

n

nn )1–x(
dx

d
.

n2

1
)x(P

ØelÙeskeâ FkeâeF& mes  ØeMve Ûegveles ngS, kegâue ØeMveeW keâes nue

keâerefpeS~ ØeMve nw~ ØeleerkeâeW kesâ meeceevÙe DeLe& nQ~

meceerkeâjCe keâe efJeefÛe$e %eele keâerefpeS~
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nue keâerefpeS 

efvecve meceerkeâjCe keâe nue ØeeÛeue efJeÛejCe efJeefOe Éeje %eele

keâere fpeS :

nue keâerefpeS 

meceerkeâjCe  keâe Ieele ßesCeer kesâ ®he

ceW nue %eele keâerefpeS~

 efmeæ keâerefpeS 

efmeæ keâerefpeS 

Skeâ heeBÛe 

meb.1 DeefveJeeÙe& 

 FkeâeF&
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melÙeeefhele keâerefpeS efkeâ meceerkeâjCe

 keâe Skeâ nue nesiee, Deewj hetCe&
nue %eele keâerefpeS~

meceerkeâjCe  kesâ efueS

efyevog  keâe mJe®he %eele keâerefpeS~

oMee&FS efkeâ .

(efmeæ keâerefpeS) 

(efmeæ keâerefpeS) :

Ieele ßesCeer keâer DeefYemejCe ef$epÙee keâer heefjYee<ee oerefpeS~

Deblejeue  hej HeâueveeW keâe ueebefyekeâ SJeb ØemeeceevÙe

ueebefyekeâ mecegÛÛeÙe keâes heefjYeeef<ele keâerefpeS~

efvekeâeÙe keâe nue %eele keâerefpeS :

efvekeâeÙe :

kesâ ›eâebeflekeâ efyevog SJeb Je›eâ keâe DeJekeâue meceerkeâjCe %eele

keâerefpeS~

efmeæ keâerefpeS efkeâ Ùeefo  Deewj  meceerkeâjCe

 kesâ oes nue nQ lee s Gvekeâe

jewmeefkeâÙeve Ùee lees MetvÙe nesiee Ùee keâYeer MetvÙe veneR nesiee~

y
1
=x 

y"–xf(x)y'+f(x)y=0

(c) Determine the nature of point x=0, for

the equation, x3y''+(cos2x–1)y'+2xy=0.

x3y''+(cos2x–1)y'+2xy=0

x=0

(d) Show that )x(J)x(J 1
1
0 .

)x(J)x(J 1
1
0

(e) Prove that :

)1n(n
2

1
)1(P1

n

(f) Prove that 

2F
1
 (a, b, b : x) = (1–x)–a

(g) Define radius of convergence of power

series.

(h) Define orthogonal and orthonormal set

of functions on interval [a,b].

[a,b]

(i) Find the general solution of the system :

y
dt
dy

x
dt
dx

(j) Find critical points and differential equa-

tion of path of the system :

yx2
dt

dx 2

)1y(x
dt

dy 2

4/7½

2. (a) Prove that if y
1
(x) and y

2
(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].

y
1
(x) y

2
(x)

y +P(x)y +Q(x)y=0
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(b) Prove that :

1|x|for
1n
)x(

)x–,2;1,1(F2
0n

n

1
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6. (a) Find all eigen values and eigen functions

of Sturm-Liouville Problem :

0y"y , y(0)=0, 0
2

'y

(b) Prove that 

1

1
mn nm,0dx)x(P)x(P

7. (a) Prove that the function 1–x and 
2
x

x21
2

are orthogonal with respect to weight

function  e–x on ),0( .

1–x
2
x

x21
2

,

),0( e–x 

(b) Show that the set {1,cos2x,cos4x,cos6x, ....}

tem :

(0,0)

yx3
dt

dx 3

35 y2x
dt

dy

efmeæ keâerefpeS efkeâ 

mšĉe-uÙetefJeues mecemÙee :

kesâ meYeer DeefYeuee#eefCekeâ ceeve leLee DeefYeuee#eefCekeâ Heâueve
%eele keâerefpeS~

efmeæ keâerefpeS :

efmeæ keâerefpeS efkeâ Heâueve  SJeb  Deblejeue

 Yeej Heâueve kesâ meehes#e ueebefyekeâ nw~

efueÙeehÙegveesJe keâes ØelÙe#e efJee fOe Éeje efvecve     keâeÙe kesâ
›eâe blee rÙe  e fyevog  ke sâ mLeee fÙelJ e keâe heje r#eCe
keâere fpeS :

<
+

−
= ∑

∞

=

=λ+ =






 π

∫ −
≠=

+−

∞
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is orthogonal set of function on an interval

],0[  and determine the orthonormal set.

{1,cos2x,cos4x,cos6x, .. ..}

],0[

4/7½

8. (a) Solve 

y4x3–
dt

dx

y3x2–
dt

dy

(b) If x=x
1
(t), y=y

1
(t), and x=x

2
(t), y=y

2
(t),

are two solutions of the system :

y)t(bx)t(a
dt

dx
11

y)t(bx)t(a
dt

dy
22

an [a, b], then prove that they are lin-

early dependent on this interval if and only

if thier Wronskian is identically zero.

y)t(bx)t(a
dt

dx
11

y)t(bx)t(a
dt

dy
22

x=x
1
(t), y=y

1
(t),  x=x

2
(t),

y=y
2
(t), 

9. (a) Find the nature of critical point, sketch

the phase portrait and discuss the stabil-

ity of the critical point of the system :

y2x4
dt

dx

y2x5
dt

dy

(b) Examine the stability of the critical point

(0,0) by Liapunov's direct method of sys-

π

π
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oMee&FS efkeâ mecegÛÛeÙe 

Deblejeue  hej ueebefyekeâ Heâuevees keâe mecegÛÛeÙe nw leLee

ØemeeceevÙe mecegÛÛeÙe Yeer Øeehle keâerefpeS~

nue keâerefpeS :

efmeæ keâerefpeS efkeâ efvekeâeÙe

ke sâ oes nue Deewj

jsefKekeâle: Deee fßele nesie s, Fmeke sâ efueS Ùen

DeeJeMÙekeâ nw efkeâ Gvekeâe jeQmeefkeâÙeve MetvÙe nes, meeLe ner

efmeæ keâerefpeS efkeâ Ùen heÙee&hle Mele& Yeer nw~

efvecve efvekeâeÙe kesâ ›eâebleerÙe efyevot keâer Øeke=âefle %eele keâerefpeS,

efvekeâeÙe keâe Hesâpe heesjš^ sš ®efhele keâere fpeS leLee ›eâebleerÙe

efyevog kesâ mLeeefÙelJe hej efJeJesÛevee keâerefpeS :
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