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Section - A

l. Attermpt all questions:

a) pp6r'e that the tirnctions L, x, x2 are linearly independent.

b) 'fu-:;t thu'cxactness of the follorving ditl'erential equation:

sinxY" - cos xY' + 2sinxT = tan2 x

c) Find the nature of the critical point (0,0) of the sJ.-stenl

#=rr*3Y, #=or-6Y'
d) RerJuce- the ftrllowing initial-r,alue problem into matrix form

x + 2x- Bx = 0; x(1) = Z,x(l) = 3

e) De,termine the interv.al of convergence r:f the power series f [(*) (-1)"*'(, - f)"]

0 Provethatx - 0 isasingularpointof Z*'y" *7x(x + 1)y'- 3y = 0'

g) show thaty" * 7y * 0, y(0) - a, y(rc) = 0 is a Sturm Liouville problem.

h) 'fransform *'y" - Lxy' + 2y * 0 into an self- adjoint equation.

Section - B

2x8:16

6 x2:12:t. Attempt any two of the following questions:

a) Verify Existence and Uniqueness theorem for the initial value problem

!'=l*y2,y(o)-9.
Also, find its unique solution.
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b) Slror,v that linearl.v- indepeniient solutions of y" * 2y' * 2y = 0 are e' sin x and

excosx .Wirat is the general solution? Find the solution y(x) with the propefty

Y(0)=2,Y'(0)=-3.
c) Test for exactness and solve (1" + xz)y" * 4xy' * ?y = secz x given that

Y(o)=o,Y'(o)=l'

3. Attempt any two of the following questions: 7 x2=14

a) I)etermine the nature of the criticai point (0,0) of the svsteln

#=o,+bY,*='**o,
and cliscuss the stabilitl,ol'the slsteur tbr the roots of the characteristic eqliation"

b) Put the initial-value problem i + Zx * 8x = et; x{0) - 0' i(0) : -Q into the tbrm

of matrix sy'stem and hence solve it.

c) What do 1'ou mean b-V critical point fbr autonomous system? Discuss in brief about

various types of critical points rn"irh suitable diagrams'

,t. Attempt an3,'fwo of the fotlowing questions: 7 x?=14

a) Obtainthep6werseriessolutionofy" + (x-3)y'*y = 0 inpow-ersof (x*2)'

b) Find the po\\'er series solLrtion in porvers of (x - 1) of ttre initial l'alLre problern

xY" + Y' + 2Y = 0, Y(1) = t, Y'(1) = 2'

c) solve the Besseleqr"ratir:n *'y" * xv' + {x2 * n2}y = 0 in series' taking 2n as non- integral'

5. Atternpt any twu of the following questions: '7 x2=14

a) For the initial value Ptoblem

y,, - 4Ay, * 4,{2y = 0. y,(1) = 0, y(2) *y,(21 = g, find the eigenvalues and

eigenfunctions.

b) Obtain t5e eigenr,,alues and eigent'unctions of the Sturm-Liouville probiem

Y" + trY = 0, Y(0) = 0, Y(1) = 0 '

c) For the boundarY value Problem

u" + ],u = x, r.r(0) = " (;) =, 0, construc:t Green's function.
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