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Note :— Attempt all questions.

SECTION-A

1. Attempt all parts of the following : Bx1=8

(a) Find the order and degree of the differential

equation :

‘ !,f'f 4

dy 2 Y.

r i v‘

- | +y=X"
(dx d

(b) Find the particular integral of the differential

equation
2

" R e
——+a° y=sinax
dx*
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(¢) FEvaluate:
L owe 5t
[, [P o] dx
(d) Express .13 (x) in terms nf“.lt (x) and Jz (x).

(e) Iff(x)=1isexpanded in a Fourier sine series

in (0. n). then find the value of b
() Write Dirichlets conditions for a Fourier series.

(8) Form the partial differential equation from
z=(x+a)(y+b),aand b being constants.
(h) Classify the equation :

u_+31u +u =0
x Xy y

X y

SECTION-B

2. Attempt any two parts of the following:  2x6=12

(@) Apply method of variation of parameters to find
the general solution of :

(b) Find the power series solution of :
(1-x3)y"-2xy +2y=0

about x=0.

B ...
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{(¢) Find the Fourier series to represent the function
f(x)gienby:
k* -nex <0

f(x)=
K, V<x<n
Hence show that :

1 1 7t
1 - § + -'é'* e ;-7- + o
(d) Find the temperature in a bar of length 2 whose
ends kept at zero and lateral surface insulated if
the initial temperature is :

X

sin —2—+3sin SMX

s

SECTION-C

Note :— Attempt all questions. Attempt any two parts
from each questions. 5% =40

3. (a) Solve the differential equation :

dy? : :
——+y=S8INXSsin 2x
dx? 7

(b) Solve:

ng;x;—z—— (x2+x)%y£+(x2 +2x+2)y=0

by removing the first derivative.

[P.T.O.
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(c) Solve:

Dx+Dy+3x =sint o

Dx+Yy—X=cost

4. (a) Prove that :
1, =DM,
where n is a positive integer.

(b) Provethat:
P, (==L & (x*-1)

2" n! dx"

(c) Show that:
xJ,/, =nlJ —-xJ .,
5. (a) Find the Fourier series representing :
fx)=x, 0<x<2m

(b) Find the Fourier half-range cosine series of
the function :

P 5. G |
f(x)z{ X <x<1
2(2-x), l1<x<?2

(c) Find the Fourier series expansion for the
function :

f(x)=xcosx, -m<x<m

(a) Solve:
49

o

(b) Solve:
DO

(¢) Using
solve
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6. (a) Solve:

49..3.:?;__4 OZZ +(‘)2'l,:cx+2y
ox2  Ox0y 0y’

(b) Solve:
D+1)(D+D-1)Z=sin(x+2Y)

(c) Using the method of separation of variables,

solve :
822_ 0z , 0z _
6)(2 26x+6y_0
B33P

f



