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Part A
Answer any all questions. Each question carries 1 weightage.

Find a power series solution of the differential equation.x2y’=yx2y'=y.
Verify that log(1+x)=xF(1,1,2,-x)log(1+x)=xF(1,1,2,~x) .
Find the first three terms of the Legender series of f(x)={0x if —1<x<0 if 0<x<1f(x)={0 if —1<x<0x if 0

If W(t)W(t) is the Wronskian of the two

solutions {( )1 H y=y1(t){x=x1(t)y=yl(t)and {x=x2(t)y=y2(t){x=x2(t)y=y2(t)of the homogeneous
system dxdt ai(t)x+b1(t)ydydt=az(t)x+bz(t)y,{dxdt=al(t)x+b1(t)ydydt=a2(t)x+b2(t)y, t
elther identically zero or nowhere zero on [a,b].[a,b].

For the nonlinear system dxdt=y(x2+1),dydt=2xy2dxdt=y(x2+1),dydt=2xy2, find the critical points anc
equation of the paths.

Determine the nature and stability properties of the critical point (0,0)(0,0) of the linear autonomous
system dxdt=2x,dydt=3ydxdt=2x,dydt=3y.

Using Picard's method of successive approximation, solve the initial value
problem y’=x+yy'=x+y with y(0)=1y(0)=1 (start with yo(x)=1+xy0(x)=1+Xx).

Show that f(x,y)=xy2f(x,y)=xy2 satisfies a Lipschitz condition on any rectangle a<x<ba<x<b and c<y=<c
(8 x1
Part B
Answer any two questions from each unit. Each question carries 2 weightage.

UNIT - |
Find the general solution of y"+xy'+y=0y"+xy'+y=0 in terms of power series in xx .

Determine the nature of the pointx=cox=co for the Euler's equation x2y”+4xy'+2y=0x2y"+4xy"+2y=0

. Show that (x—t)):n=000Pn(x)tn=(1-2xt+t2)) n=1c0nPn(x)tn-1(x—1)> n=000Pn(x)tn=(1—2xt+t2)> n=1conPn



UNIT - 11
Show that ddxJo(x)=-J1(x)ddxJO(x)=—J1(x) and ddx[x]1(x)]=x]Jo(x)ddX[xJIL1(x)]=xJO(X)
Find the critical points and then describe the phase portrait of the system dxdt=1,dydt=2.dxdt=1,dydt=2
Show that (0,0)(0,0) is an unstable critical point for the system dxdt=2xy+x3,dydt=—x2+ysdxdt=2xy+x
UNIT - 111
State and prove Sturm separation theorem.
Find the extremal of the integral [xixz1+(y")2————-—- Vydx[x1x21+(y")2ydx

Find the plane curve of fixed perimeter and maximum area.
(6%2:
Part C
Answer any two questions. Each question carries 5 weightage.

Find two independent Frobenius series solutions of the differential
equation 2x2y"+x(2x+1)y-y=02x2y"+x(2x+1)y'—y=0 .

State and prove the orthogonality property of Bessel functions.

Find the general solution of dxdt=4x-2y,dydt=5x+2y.dxdt=4x—2y,dydt=5x+2y.

. State and prove Sturm comparison theorem. Also show that the eigen functions of the |

problem ddx[p(x)dydx]+Aq(x)y=0;y(a)=y(b)=0ddx[p(x)dydx]+Aq(x)y=0;y(a)=y(b)=0 satisfy
relation [abqym(x)yn(x)dx=0Jabqym(x)yn(x)dx=0 if m#n.m#n.
(2 x5:
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