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Section-A

Note: Attempt all questions of .this section. (2x10 = 20)

1. 'fa) Find the roots of the auxiliary equation of the differ-
ential equation.

dz}' dy 3
—=——6—+9y =4¢”
dr dr y=ae

(b) Find the order and degree of the following differen-
tial equation

Also explain your answer.
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(€)  Find the values ol m andd e, i

I ml (v nl )

(Y Write the stntement of Rodrigue tonmuln for Lependre

finction,
(¢) Find Inverse Laplace Trmsform of the function

f6) 5

(0  Find the Laplace transform of unit step function
u{1-a)

(8) Find the value of the Fourier coeflicient a, for the fune

tion

O,-n<x<l

S(x)

x,0<xy<n

{hy  Find the particular ntegral of the following partind difTer-

ential equation
(D? DD -~ 6DY )z = cos(2x b y)

) Write two-dimensionul hent equation,

@)
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() Classify the following partial differential equation

Ou, du_
ox? oy
Also explain your answer.

Section-B

2. Attempt any five questions from this section.
(10%5 = 50)

(a) Solve the following simuitaneous equations

2I+y—sin:
dr*

2
Y =
x + X = cost

(b) (1) Usmg variation of parameter method, solve

d’y dy
2
x e +2IE—]2}?-0
. (3) PT.O.
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{i) Obtain the general solution of the differential

equation
- d:_'.'-_ d_v I
=)y =XE€
ex”

{cy—Find the series solution of the following differential

—

equation.

d'y dy
2x(l=-x)—=+(l-x)—=+3y=
) ( rjdx+ y=0

(d) State convolution theorem of Laplace transform and using
it find -

rf‘}

Lfsz +4)(s+2)

{e}” Solve the Laplace equation

&u  F'u
—+—==0
ax* gy’

m a rectangle in the xy-plane, 0<x<g4 and O<sys<h
satisfying the following boundary conditions

u(x,0)=0,u(x,b)=0

u(0,y)=0and u(a,y)= f(y)
@)
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SectionA
5" Find the fourier seties 1 represent the finction fix) given by
Nute! Atlempt any two guestions from this section.

[~k for~ (15%2=30
fl"")—J kfor-T<z<0 )

JL k fﬂi’ O{xq:n . . .
Vo Solve D' 2D Dy et i g

Hence show that :
() Show tht (1232 +27) 7 = qu P (x)
L -; (c)-Prove that
{
(® Show that L, )=, )
dx
7.02) =%]-m ne - xsin p)dp), 4. (a) Apply Laplace transform to solve the equation
a
! i
_ L =+y =1cos21,t >0
n being positive integer and J_ (x) is Bessel function. dt’ Tyt
{h) Solve the following partial differential equation :

dy
i y=—=0 fort=0
given that o

(D* ~DD' ~2D= +2D +2D")z = Sin(2x+ y)
() Find the Laplace transform of
where notations have their usual meaning.
() L{r")

(i) | {eosh at.cos bt}

- (3) PT.O. _ . (6)
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‘ v © 'i N . .
'.L'. Su"h‘ 1134 L_‘Ii}*.\‘.\.mg d:ﬁ-frf{:t:nl thn

(D =1y =3¢ ~3,
5. (a) Solve the inllowmng part:al difierential equation
C NP - XNG 4 2y = ()
where p and g have their usual meaning.
{b) Find the Fourter series of

f(x) = x i (11,11

{¢) Chassify the following partia! differential equation

()
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