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1.

Note : Answer any five questions. All questions

(a)

{h)
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(Difference Equation)

Time Allowed : Three hours.

Maximum Marks : 100

Minimum Pass Marks :

carry equal marks.

Express f{x)=3x"~dx’ + 61" + 2x4 1 terms

of factorial notations.

Prove that
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Define generating functions, solve
==y +lx=0123 ..., when y =1
Obtain solution of the difference equation
of the type :
Voa=4Ay +8

Solve :

Vows T4V 82, ~8)  +4y, =0

x+3

Solve :

J"_\--;-_}' - 4)".\'*'1 -+ 4)-"_‘_ - 3:(' + ,2“

_ niw
Find the Z-transform of cosh —ta

If Z[{f{jn))j = F{z}, then prove that :

Solve the difference equation
Jooy =303, = F )

with f(0)= {1}= f(2}= 0 by Z-transforms.
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— () Determine the ty_pe and stability of the critical
point (0, 0) of the almost linear system

Ej\ =4y 2y 4+ 20 — 37
ult
& 4x -3y +Txy

Todt

Also, find the general solution of the
corresponding hinear system.

6. {a) Define self-adjoint. State and prove the
necesary and sufficient condition for the
second order linear differential equation

a, (\)%{1— +at, (x) S%Jr a(x)y=0
where a,(x)=0 and g,(x), a,(x) and a, (x)
are continiious on g<y<p.

(b} Find the external of functional / ;:;(\)J
where

D)= ey e

1 : '

loge 2

7. {ay Obtam uon-trival solution of the Sturm-

Liouville problem

dy ) P ()
Sl =0 with 1{0)=0. Yy =0
A ’ V2
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[4]
(b) Show that the shortest curve joining two
fixed points is a straight line,

(a) If [(,f(n))}:}'ﬂ(z] where
B 227 +5z+14
Flz)]=—=_———~ __~

( ) (;:—I)4

evaluate the value of /] and f,.

(b) State and prove the sturn separation theorem.

9. (a) If the second order difference equation is

written in the formof g, - Ba, +Ca =0,

where B and C are constants, show that the

stability condition may be written as
~I-C<B<i+(, (<]

(b) Obtain the necesary condition for

J..I.‘I: J ‘(’\Aa ¥, J-") e

to be an extremum.

10.(a) Find the plane curve of fixed perimeter and

60

maxtmuim area.

{(b) Explain boundary value problems for

differential equations.
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