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Section B
Answer any SIX questions (6 x 5 = 30 Marks)
! 2

. Show that if P,(t) is a Legendre polynomial then / P2(t) dt = :
-1 2n+1

. Solve the Hermite equation x” — 2tx’ + 2nx = 0 using power series method.

. Find the solution of the initial valued problem =" — 22’ + x = 0, x(0) = 0 and
21(0) = 1, where t € [0,a] = I and a is finite positive real number.

. Prove that, a solution matrix ¢ of the matrix differential equation
X = A(t) X(t), t € I, is a fundamental matrix of # = A(t)Z on I if and only
if det ¢(t) #£0,t e 1.

. State and prove Gronwall's inequality.

. Solve the IVPx' = —z, (0) = 1, t > 0 by the method of successive
approximations.

Nfu= f(x+1iy) + g(z — iy), where f anf g are arbitrary functions,
show that u,, + u,, = 0.

. Solve z4¢% - 2%p = 1.
Section C

| - Answer any TWO questions (2 x 10 = 20 Marks)

. If a1, a9, ..., an are the positive zeros of the Bessel function Jp(t) then deduce

0, vfm#n

1
that/ t Jy(amt) Jy(ayt)dt = < 1 _ :
g |t S P, ifm=n
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_6—31f te—?)t (

Analyse whether the matrix @(¢) = | 0 e3 te™3 | is a fundamental
0 0 e 3t |

T -3 1 0
matrix for the system @ = A(¢)T where T = 22| and A= [ 0 -3 1 |.

T3 0O 0 -3
Use Charpit's method to solve the partial differential equation
i) 2% = pqry i) (0" + )y = qz

0? 0? 0?

Find the canonical form of the second order PDE 48;; + 98;; — 68x§y =

ﬁ)e—?)t‘

Il - Compulsory question (1 x 10 = 10 Marks)

Show that in Picard’s theorem the error x(t) - x,(t) satisfies the estimate
t) — 2, (t)] < ol Kb ¢ e Tty to + B
olt) =, (0)] < o € € [t +
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