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I1.

Part A

Answer any all questions. Each question carries 1 weightage.

. Find a power series solution of the differential equation (1 + x)y’ = py.

Determine the nature of the point = 0 for the differential equation x2y” + (sinz)y = 0.

Determine the nature of the point & = oo for the Euler's equation 3" + %y' + mlzy =0.

. . . dz 5 dy
Find the critical points of Fri y° — 5z + 6, T T —y.

. Determine the nature and stability properties of the critical point (0, 0) of the linear autonomous system

dx dy
dt T Ty

YW op 1yt 3y

dx d
Verity that (0, 0) is a simple critical point for the system pri z+y— 2y, 7

Using Picard's method of successive approximation, solve the initial value problem 3y =1y, y(0) =1
(start with yo(z) = 1).

Show that f(x,y) = zy does not satisfy a Lipschitz condition on the entire plane.

(8 x 1 =8 Weightage)
Part B
Answer any #fwo questions each unit. Each question carries 2 weightage.
UNIT -1
Find the general solution of y” + zy’ + y = 0 in terms of power series in z .

Find the general solution of the differential equation (1 — e”*)y” + %y’ + e”y = 0 near the singular

point z = 0.

For the Legendre polynomial P, (x), prove that P,(1) =1 and P,(—1) = (—1)".
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UNIT - 11

4t —2t
x = T=e . .
Show that { 4 and { o, are independent solutions of the homogeneous system

y=e y= —¢€
dx
dy on every closed interval and then write the general solutions of the system. Also find
2 _3
7 T+y
the particular solution of this system for which 2(0) = 5 and y(0) = 1.
. ) dx dy
Find the general solution of the system T T +y, T dx — 2y.

Show that (0, 0) is an asymptotically stable critical point for the system

dx dy
T —2z + zy°, i —x2y? — 3.

UNIT - 1II

If g(x) < 0 and u(x) is a n ontrivial solution of u” + g(z)u = 0, then prove that u(z) has atmost one
zero.

Show that the eigen functions of the boundary value problem

d
dx

dy

b
{p(w)%} + Ag(x)y = 0;y(a) = y(b) = 0 satisfy the relation /q Ym (2) yp(z)dz = 0 if m # n.

Find the plane curve of fixed perimeter and maximum area.

(6 x 2 =12 Weightage)
Part C
Answer any fwo questions. Each question carries 5 weightage.
State and prove the orthogonality property of Legendre polynomials.

(1) Derive Bessel's function of first kind.

(ii) Show that between any two positive zeros of Jy(z), there is a zero of Jy ().
(i) State and prove the orthogonality property of Bessel functions.
d
(ii) Prove that o (2P J,(z)] = 2P Jp_1 ()
T2

Derive Euler’s equation for an extremal and find the stationary function of / [zy' — (y')Q]d:I; which is

Ty

determined by the boundary conditions y(0) = 0 and y(4) = 3.
(2 x 5 =10 Weightage)
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