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(First Semester)
Branch MATHEMATICS

ORDINARY DIFFERENTIAL EQUATIONS L

Time: Three Hours L ) "~ - Maximum: 75 Marks
SECTION-A (10 Marks) | |
~ Answer ALL questions _ -
ALL questions carry EQUAL marks (10 x1=10)
Module | Question : . K i~
No. < No. ' ~ Question Level | €0
The equation y"' + w?y=0 is important in the study of oscillatory behavior
1 in many physical situations, and is called the _equation. K1 | co1
a) Harmonic oscillator b) Homogeneous :
¢) Non-Harmonic oscillator d) Non —Homogeneous
1 Two functions ¢4, @, defined on an interval I are said to be on
Lif there exist two constants ¢;, ¢;, not both zero, such that c; ¢, (x) +
2 C3¢,(x)=0 forall x in I. K2 |CO1
a) Linearly independent b) Non hnearly dependent
c) Linearly dependent d) Non linearly dependent
If ¢1........,¢0, are n solution of L(y) = 0 on an interval I, they are
3 there iff, W(gp,....... P )(x)#0 forall xin L K1 | co2
a) Linearly independent b) Non linearly dependent
¢) Linearly dependent d) Non linearly independent
) Let,....... »@n, are n solution of L{y)=0 on an interval I containing x,, then
they are linearly independent on I iff __forallxinI.
a) W(¢1 ....... ’Qn—l)( x0)=0
4 Wi K2 | Cco2
b) W(@,....... Bn)(xp) #0
©) W(@;....... D) %0)=0
d) W(¢1 ....... 9¢TL—1)( xo)#:o 3
Let @4....... ,@n be n solutions of L(y)=0 on an interval I, and let x,, be any
point I, then W(@;....... D)%) =
a) Exp [f a, (t)dt] W(D;........0.)( xp)
5  |v)Expl- fxo a, (£)dt] W(B.......8n_1)(¥o) K1 | Co3
3 ¢) Exp [f;;" a, (©)dt] W(By........0,)(xo)
d) Exp [-f,; a1 (£)dt] W(Bs........00)( %o)
KHgisa functlon defined on an mterval I contammg a point ,
Xp that g is at x,. Co3
6 a) Homogeneous 'b) Non homogeneous K2
c) Analytic d) Non Analytic
Suppose k is a root of q of multiplicity one then there is a solution ¢ of
L(y)=x* of the form Kl | co4
7 a) ¥(xy) = —cx®logx b) P(x) = —cx* logx
) P(x) = cx¥logx d) Px) = cx*log(—x)
4 The regular singular points for the legendre equation are
a) 1—x)y" =2xy"+a(a+1)y=0
8 b) (1—-x3)y"+2xy +alea+1)y=0 K2 | CO4
) 1-xNy"-2xy'+al@a—-Dy=0
d 1-x)y"+2xy +a(a—1Dy=0
Letfsatisfiesa___ on S if there exists a constant K>0 such that
9 |f(,y1) = £(x,¥2)] = Klys — yz| forall (x,y1), (x,¥z) in 8. K1 | cos
a) Singular condition b) Lipschitz condition
¢) Oscillator equation d) Bessel equation
5 The k™ successive approximation @, to the solution @ of the initial value
problem of existence theorem satisfies  ~ forallxinL s
M (Ka)
101 a)[8() - Be(®)] S ;"",‘31 ek ) 18(x) + Bkl S T et | K2 | 005
<M (Ka) ka ) | < M Kyt o eka
o) 18(x) — B ()| £ o 7 a7, d) 16(x) — B ()] = X (el
Cont...




-QUESLIONS carry

Module
No.

Question
No.

Question

Co

11.a.

Prove that Let @4, @, e the two solutions of L(y)=0 given by (@, (x) =

e™*, 0,(x) = e™*) in case ry # 73, and by (01 (x) = ™%, 0,(x) = e™ ) in
casery = 1y. If ¢4, ¢, are any two constants the function @=c, 9, + ¢,P, isa
solution of L{y)=0 on - o0 < x < o0, Conversely, if @ is any sotution of
L(y)=0 on - 00 < x < o, there are unique constants ¢y, ¢, such that

¢=C1¢1 + Czq)z.

(OR)

11.b.

Let @4, @, be any two linearly independent solutions of L(y)=0 on an interval
1. Prove that Every solution @ of L(y)=0 can be written uniquely as §=c, @, +
c,@, where ¢y, ¢, are constants.

CO1

12.a.

Let @4,....... , @, be n linearly independent solutlons of L(y}—O on an interval
LIfc,...... c,, are any constants @ = ¢; @4 +........ +¢, Py, 1s a solution, and
every solution may be represented in this form -prove it.

(OR)

12.b.

Let b be continuous on an interval I, and let @4,....... , Pn-be n linearly
independent solutions of L(y)=0 on L Every solution 'of L(y)=b(x) can be
written as Y=y, +¢; @1 +........+C, By, Where P, is a particular solution of
L(y)=b(x), and ¢4,...... c,, are constants. Every such 1 is a solution of
L(y)=b(x). A particular solution 1), is given by

Wi (Ob(t .
. wp(x)—Zk—qu(X) fx W%%(Bdt Prove it .

CO2

13.a.

State and prove Uniqueness theorem.

(OR)

130.

If @ is a solution of LH)=y~+a,(x)y’ + ax(x)y =0 on an interval I, and
0, (x) # 0 on I, a second solution 9, of

1 .
Do(x)= O, (x)f:; T4 (— f;o a, (t)dt)ds. Prove that The function
@+, 0, form a basis for the solution af L(y)=y”+a;(x)y’ + a;(x)y =0 onl

K3

CO3

14.a.

Compute solution for the Bessel equation of order a for the first kind.

(OR)

14.b.

Compute the indicial polynomlals and their roots 4x2y" + (4x* — 5x)y’ +
x*+2)y=0

K3

CO4

15.a.

Suppose the equation M(x,y)*+N(x,y)y’=0----(1) is exact in a rectangle R, and
F is a real-valued function such that % =M, % = N--~(2) in R. Prove that

Every differential function ¢ defined implicitly by a relation F(x,y) =c,isa
solution of ( l) and every solution of (1) whose graph lies in R.

(OR)

15.b.

Prove that a function @ is a solution of the initial value problem y'=f(x,y),
y(xg)= Yo on an interval I if and only if it is a solution of the integral equation

y=yo + J; f(t.¥) dt onL

K3

COs5

SECTION -C (30 Marks)
Answer ANY THREE questions

ALL questions carry EQUAL Marks (B3x10=

30)

Module
No.

Question
No.

Question

K

v Level

CO

16

Let @ be any solution of L(y)= y*+a,y’ 4+ a,y =0 On an interval I containing a
point xg . Then prove that for all x inl II(?)(xo)Ilef"'""“’l s oMl =

I8 Cep)lleH*—0l where [[B(R)I=[IBCI? + 19/ @IZE, keitay | + [ayl.

K3

CO1

17

Consider the equation with constant coefficients L(y)=P(x)e?*, where P is the
polynomial given by P(x)=bgx™ + by x™ 1+............ +byy, , by # 0.Suppose a
is.a root of the characteristic polynomial p of L of multiplicity j. Then prove that
there is a unique solution Y(x) = x/(cgx™ + c;x™ ! + -+ + ;) e, where

Cg, Cq, -+, Cy are constants determine by the annihilator method.

K4

COo2

18

‘Let @4,....... , @5, be n linearly independent solutions of L(y)=0 on an interval I.

If @ is any solution of L(y)=0 on , it can be represented in the form @=c, @, +...
+c¢,,@,,, where cy,....... ¢y, are constants. Prove that any set of n linearly
independent solutions of L{y)=0 on I is a basis for the solutions of L{y)=0 on L

K4

CO3

19

Derive Bessel equation.

K4

CO4

20

State and Prove Existence theorem.

K3

CO5
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