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Instructions:

1) All questions are compulsory.
2) Attempt Q.1 within first 30 minutes.
3) Each MCQ type question has four choices out of which only one is correct
4) Tick mark (/) the correct alternativewhich should be answered in question paper itself
and submit to the Jr.Supervisor.
~5) If you tick more than one option it will not be evaluated
6) Figures to the right indicate full marks
7) Use Blue ball pen only.

Q.1  Select the correct alternative. Marks Bloom’s CO
Level
i If ¢, and ¢, be two linearly independent solution of L(y)=0then 02 L COl

AW (¢,¢,)(x) =0 B)W (4,.4,)(x) #0
CYW (¢,¢,)(x) =1 D) W (4,,¢,)(x) #1

ii A solution of differential equation which contains no arbitrary 02 L, Col
constants is called
A) Particular solution B) general solution
C) primitive D) None of these

il ) 02 L3 COo2

The two linearly independent solutions of y"-—y =0
X

A == B)@(x>=x,¢2(x>=§

=

) d@=r b= D)Fx)=2x,4,()=x

B |-
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Consider the statement 02 L,
1) Let ¢ be a solution of L(y)=y" +a,y"" +...+a,y, where ¢,(x) #

then we can reduce the order of equation by one if v,,v,,... v, are

independent solutions. A
IDFor homogenous linear ordinary differential equation if @,¢,...

be solutions then ¢,¢, +¢, ¢, + ...+¢, ¢, is again a solution.

A)Tand I True B) I and Il False
C) Only I True D) Only II True
The singular points of equation y"+xy =0 are...... 02 L;
A) Oand ] B)1and 2
C) there are no singular points  D)cannot be determined
(xJ ) (x)=...... 02 Ly
AYx*J,(x) B)x*J ., (x)
C)—x"J,, (%) D)x"J . (x)
Let f is a function defined for (x,y)inaset Sthen 02 L

[ satisfies Lipchitz condition on S if K > ( such that .....
DS ()= S (xn)|<K|n+)]
B) If(x,Jﬁ_)_f(x:yz )| < Klyl _,yzl

O |7 (x.3)- 1 (5. 3,)| < K|n-»]
D) None of these

The Lipchitz constant of the function f(x, y) = x*|y| is 02 Ls
A)2 B)-1 o)1 D) -2
The set of all eigen values of regular strum Liouville's Boundary 02 L;

value problem is called .......
A) Eigen space B)space C)Eigenfield D) spectrum

The eigen values of a regular strum Liouville’s boundary 02 L,
value problem are ......

A) always Complex B) may be complex or real

C) always Real D) Cannot define

LR L 2]
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Q.2

Q.3

Q.4

b)

b)

b)

2) Figures to the right indicate full marks.
Solve the following.

Find the solution of y"-4y'+5y =0

Show that every solution of the constant coefficient equation _
y"+a,y'+a,y =0tends to zero as x— oo if and only if the real parts

of the characteristic polynomial are negative.
OR

Determine whether the following functions are linearly independent

or Linearly dependent?
)g,(x)=x, ¢,(x)=¢" ,wherer is complex constant

ii) ¢(x)=cosx, ¢,(x)=sinx
Solve any Two.

If ¢ (x)is asolution of L(y)=y"+a,y'+a,y =0 on an interval I
and ¢, (x)# 0 on I then the second solution ¢, (x)is given by

1
(4]

If one solution of x’y"-7xy'+15y=01is ¢,(x)=x" (x > 0)

() =) [ exp ([ ay(t)dr) ds

then verify that the function ¢, (x)satisfies the equation and also find

another independent solution.

If one solution of "—%y =0 (0 <x <)is ¢ (x) =x", then find
X

another independent solution.
Solve any one

Find two Linearly Independent power series solution(in power of x)

Of yu__x2y:0
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Q.5

b)

b)

b)

Show that i) J'o(x) =—/y(%) D) (x°Ja)'(¥) = 2T s() 10
Solve the following

Show that f(x,y)=x" satisfies Lipchitz condition on R f0r|x| <1& 06

|¥] <1 which does not satisfies on the strip {S e < 1,|y| < 0}

Calculate first four successive approximations @, d,,¢,,@, for 07

y'=x*+y with y(0)=0
OR

Consider y' = x* +y2 , (=0 on{R : |x| < 1,|y| < 1} .Compute an 07

upper bound M for f{x,y) on R. Also find the interval containing
x=0 with all the successive approximations exist in R.

Let f be a continuous real valued function on the rectanglé 12
R= {(x,y)| |x-x,|<aly-yf<b} fora,b>0and|f(x,y)| <M

V(x,y} e R .Suppose f satisfies Lipchitz condition with Lipchitz

constant in R then show that the successive approximations

8y(¥) =3y, Bu(®) = Yo+ [ F(t,,(O)dt converges on

Xo

I = {xl ]x—x0|s a} , where @ =min (a,i] , to a solution @ of the
m

initial value problem y'= f (x.2): ¥(x) =¥,
OR

Prove that a function ¢ is the solution of the initial value problem 12 L4

¥y'= f(x,¥), ¥(x0) = y,on an interval I if and only if it is a solution

of the integral equation y = y,+ I f{t,y)dt onl.
Xo

Also show that the function f given by f(x,y) = x?|3| satisfies
Lipchitz condition on R = {(x, y)l I <1l 1} with the condition

of

~—does not exist at (x,0) if x=0
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Q.6

a)

b)

Construct Green’s function for initial value problem of the 05 L4
differential equation #"=0

Attempt Any Two.

I) Let the function G(¢,7) be defined as follows : 10 Ly

G, 7)=0 for a<t<rt

for each fixed 7 > aand all ¢ > 7 .IfG(z, 1) is solution of
differential equation L(G) =G, + p()G,+¢(t)G = 0 which
satisfies initial conditions G=0 G, =1at ¢ =7, then show that G

isGreen’sfunction of the second order differential equation.

IT) Let u and v be two Eigen functions of strum Liouville’s boundary. 10 Ly
d du
value problem —| p(x)— |+ g(x)u(x) + Ar(x)u(x) =0
dx dx _
for a < x < b with boundary conditions ¢,u(a)+ g,u'(a)=0&
au(b)+ f,u'(h) =0 corresponding to Eigen values A and u
then prove that { p(x). W (u(x), v(x))}z =0, where W (u(x),v(x))

is Wronskian of # and v.

III) Integrate the following differential equation by constructing 10 Ls
Green’s function 4y"-16y'+15y=x

* % kkk
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