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I nstructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper

2. There are three sections in this question paper.

3. Section A is compulsory.

4. Attempt anv tlvo questions from each Section B and C.

SECTION A
(Attempt tll qttes I io ns)

Find the general solution in powers ofx of the differential equation

(x, -a)v,,+ 3xy,+ y = o

( l0)

) Use the method of Frobenius to find the Frobenius series solutions of the
differential equation ( l0)

x!"+2Y'+xY:o'

Find the Fourier transform of
(a) flx) = exp(-axr),

(b) t( x) = exp(-alxl),

rvherc a is a positivc constant. (8)
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4. Show that the solution of the Dirichlet problem, iiit exists, is unique. (7)

SECTION B
(Attempt any two questions)

5. Find the regular solution ofBessel's equation offirst kind oforder 0. (10)

State and prove the maximum principle (for a harmonic function on a bounded

domain in the plane). ( l0)

State and prove Sturm Separation Theorem. Use it to show that between

any two consecutive zeros of sin(2t) + cos(2t) there is precisely one zero of
sin(2t) cos(2t). ( l0)

SECTION C

(Attempt an)) two que s t ions)

Find the solution of the Dirichlet problem in the half plane y > 0

u +u..=0, -oo<x<oo, y>0
xx :/y

u(x,O) = f(x), -oo(X(@,
u and u- vanish as lxl -+ oo, and u is bounded as y -+ <lr. ( l0)
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9 Define the convolution of the two functions fand g over (-o, oo)

the convolution theorem.

State and prove

( l0)

10. (a) Let fand g be two solution of

j lpf ,f l-l+ e(t)= o ( * )dtL "dtl -"
such that fand ghave a common zero on a < t <b. Show that fand g are

linearly dependent on a < t < b.

(b) Let f and g be nontrivial linearly dependent solutions of equation (*) mentioned

in part (a) on a < t < b. Suppose f(to) - 0, where a < to < b. Show that

g(t,,) = 0. (10)

(i 500)
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