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1. (@) What are regular and irregular
singularities of a differential equation?
Explain them with examples. 1+1=2

(b) Solve the differential equation
2x%y” - xy’ +(1-x%)y=0
by Frobenius method. 8
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(2)

Or

Solve the wave equation

0’y _ 2 0%

? 0x?

under the boundary conditions

2. (a)

(b)

(@)

(b)
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y00,=0; y(, =0

Y(x, 0) =asin [nlx)

9y (x,0=0
ot 10
Prove that P, (1) =1. 3
Show that
+1 2
[ Pl Py de=_=— 8 .
Or
For Hermite polynomials H, (x), show
that
2x Hy, (x) = 2nH, ;(x)+ H,, 1 (% 4
Show that J,, (x) is the coefficient of z"* in
. x/2(z-1)
the expansion of e ', 6
( Continued )
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(3) (4)

3. (a) Find the Fourier series representing (b) Find the inverse Laplace transform of
f)=x; 0<x<2mn 5 1
s? - 7s+12 3
(b) Find the finite Fourier sine and cosine
9%u . ) (c) Using inverse Laplace transform, show
transform of ——, where u is a function
ax2 that
1 = 1)
of x and t for O<x<I, t>0. 2Y5x2=5 J.cose_Xde=l\/E 3
0 2
Or
(a) Define finite Fourier sine transform of a 5. (@ What do you mean by a variable in

iunctifon. er;}ce _ﬁnd tlilethFi)grier SQine FORTRAN? What are the different types
ransform of F(x) = x suc atbsxs<=. of variables in FORTRAN? State the

2+2=4 . . .
general rules for naming a variable in
(b) Deduce the Fourier integral for a FORTRAN programming. 1+2+2=5
function. 6
(b) Write a FORTRAN program to calculate
4. (a) Define Laplace transform of a function. the magnitude of
Find the Laplace transform of (i) e® and O ~ ~
(ii) sin at. 2+2+2=6 A=At Ayt Ask 2
(b) Using Laplace transform, solve the (c) Explain any three FORTRAN control
differential equation statements with examples. 3
ty" (O +y') +ty(®) =0 Or
under the condition that y(0)=1 and y(f)
is bounded. 4 (a) Write a FORTRAN program to evaluate a
cosine series up to n terms. 4
Or
(a) Using Laplace transform, evaluate (b) Write a FORTRAN program to find the
- slope and midpoint of a line. 4
f t2e7t sin tdt
0 4
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(S)

(c) Find the value of K after the following
program segment is executed : 2

K=0
DO 101 = 5, 25, 3
K=K-+I
IF (K.GT.12) GO TO 15
10 CONTINUE
15K=2*K

* kK
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( Marks: 25)
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SECTION—I
( Marks : 10)

Tick (v) the correct answer in the brackets provided : 1x10=10

1. The differential equation of a circle having centre at
the origin (0, O) and radius r is

(@) x2+y? =72 ()
(b) xdx+ydy=0 (.
() ydx+xdy=0 ( )
(d) xdx-ydy=0 ()
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(2)

2. Consider the differential equation
Poy”+ Py’ + Poby =0, where Py, P; and P, are
polynomials in x. The point x=a is an ordinary
point if
(a) Py does not vanish for x =a ( )

(b) Py vanishes for x=a ( )

(c) Py, P, and P, vanish for x=a ()
(d) None of the above ()
3. Legendre polynomial Po(x) is
(@) 1 ()
(b) x ()
() 3x?-1 ()
(d) 1-2x ()
4. For Hermite polynomials H,(x), H1(x) is given by
(@ 1 ()
(b) 2x ()
(¢ O ()
(d) x ()
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(3)

5. The Fourier series of an even function contains

(a) only the cosine terms ( )
(b) only the sine terms ( )
(c) both the sine and cosine terms ( )

(d) None of the above ( )

6. The function f(x)= x3 in the range —m < X < T is

(a) an odd function ( )
(b) an even function ( )
(c) a numeric function ( )
(d) a delta function ( )

7. The Laplace transform of F (f)=1 is

(@) 1 ()

(b) L, s>0 ()
(c) s, s>0 ()
(d) si2,8>0 ()
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(4)

8. The inverse Laplace transform of 1 is
(@) 1 ()
(b) 5( ()
(c) 8(t-1) ()
(@ O ()

9. Which of the following is a valid variable name in
FORTRAN?

(@) A%123 ()
(b) 123% A ()
(c) 123 A ()

(d) A123 ()

10. If A=3, B =8 and C =4, then the value of D in the
statement D =3*B /| A*C -4 is

(@) 12 ()
(b) 32 ()
(c) 30 ()
(d@) 28 ()
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(S)

SECTION—II
( Marks : 15)
Answer the following questions : 3x5=15

1. Find the regular singular point of the differential
equation

2x2y” +3xy’ + (x2 -4y =0
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(6)

2. Show that J_,(x) =(-1)""J,(x), where n is a positive

integer.
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(7))

3. Find the inverse Fourier cosine transform of e_kn.
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(8)

4. Find the Laplace transform of Bessel function Jg(x).
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(9)

5. Write a FORTRAN program that can be used to find
the factorial of a positive integer.

* k ok
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