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10.

11.

12.
13.

Section A
Answer all the questions (1.5 marks each)

Is (e, —e*) a solution of ‘fi—’; = 3z + 4y. Justify your answer.

dy

2

Is there exist any homogeneous linear system of two unknown functions on an interval
—1 <t < 1 such that its wronskian of two solutions is W(t) =ton —1 < ¢ < 1. Justify
your answer.

. - . 3 1
Find any one characteristic vector of the matrix 19 .

Define Cauchy product of two series and state a necessary condition for the cauchy
product of two convergent series to be convergent.

o0 o0 o0
Give an example of two convergent series Z a; and Z bj such that Z a]-bj is not

J=0 J=0 J=0
convergent.
The sequence of functions {cos(nz)}°° , is orthonormalized with respect to the weight
function r(a:) = 1 ontheinterval 0 < z < 7. State true or false and justify your
answer.
Cosider the sequence of fucntions {¢,, (z)}°° | where ¢, (z) = k,sin(nz). Find
k,(n=1,2,3,..... ) such that the given sequence is orthonormal with respect to the
weight function 7(z) = 1 on the interval 0 < = < 7.
Find L[4sin(x)cos(z) + 2e*].

2

Find a function f whose Laplace transform is 213

Find L[z%sin(az)].

(1.5 x 10 = 15)

Section B
Answer any 4 (5 marks each)

3 -5
Find all characteristic values and vectors of the matrix l 5 |

d
Find the general solution of the system % =3z + vy, TZZ = 4x + 3y.

Use Picard's method to solve the initial value problem ' = 2y, y(0) = 1.



14.

15.
16.

17.1.

18.1.

19.1.

20.1.

Explain Strum - Liouville problem and properties of its characteristic values and
characteristic functions.

Use the Laplace transform to solve the integral equation y(z) = 1 — [ (z — t)y(¢)dt.

Show that the dlﬁerentlal equation y” + a’y = f(z), y(0) = 3’ (0) = 0 has solution
=1 [ f(t)sina(z — t)dt

(5x 4 = 20)

Section C
Answer either 1 OR 2 of each question (10 marks each)

Solve t% =xz+vy

dy
to; = —3z+ 5y

OR
-2 5 5
Find all characteristic values and vectors of the matrix | —1 4 5
3 -3 2

Let p be an arbitrary real constant. Use a differential equation to derive the power
series expansion for the functiony = (1 + z)?.
OR

Verify that 0 is an ordinary point and then find the power series solution of the
differential equation (1 + z2)y"” + zy' +y = 0.

Consider the Strum-Liouville problem % [p(x)%] + [g(z) + Ar(z)] y = 0 with

boundary conditions A1y(a) + A2y’ (a) = 0and Byy(b) + Byy'(b) = 0 where
Ay, Ay, By, B, are real constants such that A; and A, are not both zero and B; and
B are not both zero. Show that the characteristic funcions corresponding to distinct
characteristic values are orthogonal with respect to the weight function r(z) on the
intervala < z < b.

OR

Find characteristic functions of the Strum - Liouville problem
2
% + Ay = 0,y(0) = 0, y(7/2) = 0 and show that the characteristic funcions

corresponding to distinct characteristic values are orthogonal with respect to the
weight function 7(z) = 1 on theinterval 0 < z < 7.

Use Laplace transform to solve the differential equation

zy" + 2z + 3)y’ + (z + 3)y = 3e~* with initial condition y(0) = 0.

OR

Use the principle of superposition to solve the equation y" + 5y’ — 6y = 5e with
initial conditions y(0)=0, y'(0)=0.

(10 x 4 = 40)



