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SUBJECT CODE NO:- 2123
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y Sem-VI
Examination March/April-2022 (To be held in June/July-2022)
Mathematics
Ordinary Differential Equation-11 - MAT- 604
[Time: 1:53 Hours] [Max. Marks: 50 ]

Please check whether you have got the right question paper.
N.B 1. All questions are compulsory.
2. Figures to the right indicate full marks.

Q.1 A) Attempt any one: 08

a) Prove that there exist n linearly solutions of
L) =y®™ + a; 4+ (x)y® D + .+ an(x)y=0onl.

b) If ¢4, P, ..., P, are nsolutions of 08
L) =y™ + a; + ()y@ D 4+ ...+ an(x)y = 0 on aninterval |, prove that they are
linearly independent there if and only if W (¢4, ¢, ..., $n)(x) # 0 forall x in I.

B) Attempt any one:

07
c) One solution of
x3y"" —3x%y" + 6xy' — 6y =0, for x > 0is ¢;(x) = x. find the basis for the solutions
forx >0
07
d) One solution of
x%y" =2y =00n0<x < ois ¢,(x) = x2 find all solutions of
x%y" =2y =2x—10n0< x < o,
Q.2 A) Attempt any one: 08
a) Suppose that ¢;, @, ..., ¢, are n solutions of
L(y) =y™ + a; + ()y™ D + ..+ an(x)y = 0 on | Satisfying
¢l.(i_1) (x0) =1, qbi(i_l) (xo)=1.j #1i
If ¢ is any solution of L(y) = 0 on I, Prove that there are n constants cy, ¢, ..., ¢, such that.
d=c1prt P+ oty
08

b) Consider the second order Euler equation
x%y" + axy’ + by = 0 (a, b constants) and the polynomial q is given by
qir)=r(r—=1)+ar+b»
Prove that a basis for the solutions of the Euler equation on any interval not containing x = 0

1
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Is given by
d1(x) = [r|™, P (x) = |x|™

In case rqy,r2 are distinct roots of g.

B) Attempt any one.

¢) Find two linearly independent solutions of the equation
Bx—12%y"+ 9x—3)y' =9y =0 forx > 1/3

d) Find two linearly independent power series solutions of the equation.

yII _ xzy — 0
Q.3 A) Attempt any one:

a) Show that :
1
f Pn?(x)dx =
-1

2n+1

b) Show that the coefficient of x™in

B(x) = — L (x2=1)"is

2nn! dxn

(2n)!
21 (n1)2

B) Attempt any one :

c) Find all solutions of the equation
x2y" +xy' +4y=1,x| >0

d) Suppose that ¢ is any solution of
x%y" +xy' +x%y =0 for x > 0and Y(x) = x'72 o (x).
show that Y satisfies the equation

1
xzy"+(x2+ Z)y=0,forx>0
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Q.4 Choose the correct alternatives:

i) If ¢y, P, ..., Py, are nsolutions of y™ + a; (x)y™ D + ...+ an(x)y = 0 on an interval |

and x, be any pointin I. Then

& W(p, bz, .., $n) (x) = expl[ [ as (D)dt

b. W(¢1, ¢z, ..., dn) (x) = exp[— f;o ay (D) dE]W (P1, §2 ... ) (%)

C. W(¢q, ¢z, ey ) (x) = f;; a,(t)dt

d. W(¢1, ¢2' e (nbn) (X) = exp[al(t)dt]w(d)l: ¢)21 &Y (»bn)(xo)

i) The function J,(x) = Y=o

(-D™  [x\2M .
SR (E) is solution of

a. Legendre equation

b. Bessel equation
c. Euler’s equation
d.

“first order linear equation

i) IfPy(—x) = (~1)" B, (1), then Py(—1) = -

a) (="
b) (D"
c) 1

d) n

iv) The solution of the equation

2.0

x°y" +xy'+y=0forx>oare

a. x,x !

C. le’ x—Zl

V) The singular point of the equation (1 — x?)y" — 2xy’ + 2y = 0 are

a 2,-2
c. 1-1

x—L
x—2

b. xEf,
d. x?

)

b. 0,0
d. 3,-3
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