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Part A

Answer all questions.
Each question carries 1 weightage.

Give confluent hypergeometric equation.

Find the first three terms of the Legendre series of

0 if -1<x<0
f(x)_{x i Q<x<l

Determine whether the following functions if positive definite, negative definite, or neither :
— 22 + 3xy — y2.

Show that (0, 0) is a simple critical point of the system :

dx
—=-2x+3y+x
dt g4

dy 2
———x+y—2
dr y—axy
Describe the phase portrait of the system
de
dt
ay _
dr Turn over
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12. Ifthe two solutions

of the homogeneous system

& () x+ (0)y
o) ey (t)x b (1)

are linearly independent on [a, b], then prove that

x =y (t) + cp%p (2)
y=c1y (£)+coys (t)
is the general solution of the homogeneous system on this interval.
13. Prove that the function E(x,y)=ax?+bxy+cy? is positive definite if and only if

a >0 and b2 — 4ac < 0, and is negative definite if and only if a <0 and b% - 4ac < 0.

14. Determine the nature and stability properties of the critical point (0, 0) for the following linear

autonomous system :

- P
5
dy g
S8 -¢

& 7

Turn over
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15. Let y, (x) be a non-trivial solution of Bessel’s equation on the positive x-axis. If 0 < p <1/2, then
prove that every interval of length = contains at least one zero of ¥p (x);if p=1/2, then prove
that the distance between successive zeros of ¥, (x) is exactly = ; and if p >1/2, then prove that

every interval of length = contains at most one zero of ¥, (x)

d
16. Given a—i’g = x + ¥ with the initial condition y (0) = 1. By Picard’s iteration method, find approximate

value of yfor x=0.2and x =1.

17. Prove that the geodesics on a sphere are arcs of great circles.
(6 x 2 = 12 weightage)
Part C

Answer any two questions.
Each question carries 5 weightage.

18. (a) Find a power series solution of the form Z a,x" of the differential equation

y+y=1

(b) Show that equation
4x2y" —8x%y + (43c2 - 1) =0

has only one Frobenius series solution and find it.

19. (a) Derive Rodrigue’s formula for Legendre polynomials

1 ", o 2 n
n (x)ZZ"n! dx" (x Al) :
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(b) If the roots m; and ms of

0) of the system

" is a node.

20. (a) If ¢(x)<0,and if u(x) is a nontri

; and

it yields a surface of revolution of

(2 x 5 = 10 weightage)



