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The figures in the margin indicate full marks for the questions

( SECTION : A—OBJECTIVE )
( Marks : 10)
Tick (v/) the correct answer in the brackets provided : 1x10=10
1. The function f(2) :|z|2 with z=x+ iy is
(a) differentiable for all values of x and y ( )
(b) differentiable for positive values of x and y ( )

(c) differentiable only at x=0 and y =0 ( )
(d) differentiable only at x=1 and y =1 ( )

2. The value of the integral fc el/zdz, where C is the circle |z|=1 is

(@ O ( ) (b) 2mi ( )
(c) -mi () (d) —2m ( )
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. The solution of the differential equation y” - n2y =0; where y’ = % is

(a) Ae™ +Be ™ ( )
(b) Ae ™ 1 Be™ ()
(c) Ae™ +Be™ ( )

(d Ae ™ +Be™™ ( )

. The displacement function for a string of length [ fixed at both ends with
zero initial velocity is given by

u(x, ) = 2:=1{Cn cos Tt | D, sin rmct} sinn—ln X
then
(@ Cn=0 () (b) Cp =Dy, = ()
(¢) Cn=Dp#0 () (d) Dp = ()
. For integral values of n, J,(-x) is
(@ (-1)"J,(x) ( ) (b) Jn(x) ( )
(c) O ( ) @ (-1)"n J,(x) ( )
. The value of fjll(2x+1)P3(x)dx is
(@) 1 () (b) -1 ()
(c) 2 ( ) d o ()
. The Fourier transform of ﬁ, i.e., FT[Q} is
dt dt
(O —iw
@ o= [ rlge ™ at ()
Ll ot
(b) J;ﬂ [~ rge™ at ()
W e — i
© o= [ fle™ta ()
@) ——= [ floe™at ()
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8. If g(w) be the Fourier transform of f(f), then FT [t f(f] is

@ % ()

m -2 ()
© %2 ()
@ 1% ()

-1
9. Laplace transform of t 2 is

Jn

S

(@)

(b)

»n |

(c)

— ;ﬂm

(d)\/ﬁ ()

10. The inverse Laplace transform of - is

s? (32 + (02)

(@) %{mt—sin ot} ( )
)

(b) %{sin ot — ot} ( )
®

(c) % {sinh ot - ot} ( )
)

(d) %{mt—sinh ot} ( )
®
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( SECTION : B—SHORT ANSWER )

( Marks : 15)
Answer the following : 3x5=15
UNIT—I
1. Evaluate J. - dz, where C is the circle |z|=1.
Csin2z
OR
2. Compute the residue of SINZ ot z=i,
1-z
UNIT—II

3. Obtain an expression for the displacement function u(x,t) for a string of
length [ fixed at both ends and released with zero initial velocity.

OR

4. Find the regular singular points of the differential equation
1- x2)y” -2xy’+ I+ 1)y =0.

UNIT—III
5. Show that (n+1) P, 1(x) = xP;11(x) — P/ (%)
OR
6. Using the generating function for Hermite polynomials, show that
n x2 dn —X2
Huy(x)=(-1)"e” ——(e ™)
UNIT—IV

7. For the square wave function given by

y=+a; t=0 to t:g

= -aqa; 15:Z tot=T
2

Show that the Fourier coefficient b, =0 for all values of n.
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OR

1
\/271:.

8. Show that the Fourier transform of delta function §(f) is

UNIT—V

9. Find Laplace transform of a square wave function

a for O<t<—
F(4) = - 2, Ft+T)=F(
tO for §<t<T

OR

10. If f(s) = 4F(9], then show that z{FT(t)} = j: fl(s)ds.

( SECTION : C—DESCRIPTIVE )

( Marks : 50)
Answer the following : 10x5=50
UNIT—I
1. (@) State and prove the necessary condition for analyticity of a complex
function. 1+3=4
2 —
(b) Find the Laurent’s series expansion for f(z)= — 2~ valid in the
(z+2)(z+3)
region 2 <|z|< 3. 3
(c) Use residue theorem to evaluate the integral .[ _ 43z dz, where C
Czz-1)(z-2)
is the circle |z|=§.
2 3
OR
2. (a) State and prove Cauchy’s residue theorem. 1+6=7
(b) Use Cauchy’s integral formula to evaluate JC (22+ Z) dz, where C is the
Z2-z
circle |z|=1. 3
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UNIT—II

3. (@) Find the power series solution of (1 - x?)y” - 2xy’ + 2y = 0 about x = 0. 4

(b) Use the method of separation of variables to solve the partial differential
Pu
9>
condition u(x,0) = cos2x. 4

equation of heat flow in one dimension m = h? with initial

(c) Find the solution of indicial equation for the differential equation

//_L /+(1_X2)
Y 2xy 2x2

y=0 2
OR
4. (o) Find the power series solutions of the differential equation

d2y 2x dy 2
2 T 2 g 12
dx* 1-x=dx 1-x

y =0, about x =1. 6

(b) Write down the general solution of the partial differential equation
u _ 2 u
o ax
displacement for a string of length n fixed at both ends and released
at rest with initial deflection wu(x,0)=Asinx is u(x, t)=Acostsin x.

hence show that the expression for subsequent

(Given c? = 1) 1+3=4
UNIT—III
: ) 1 dn 2 n )
5. (a) Prove the Rodrigue’s formula P, (x) = (x“ —1)" for Legendre’s
2™(nl) dx"
. +1

polynomials and hence show that I_lPo(x)dx =2; (n=#0). 540=7
(b) Prove that %[Jo(x)]: —-J1(x); where J,(x) is the Bessel’s function. 3
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6.

7.

8.

/187

(@)

(b)

(@)

(b)

(@)

(b)

(c)

OR

(_1)r x n+2r
Starting from the expression J,(0)=Y. —————[= for

& P n(X) 2r=0r!l“(n+r+1)(2j

Bessel’s function, prove the following recursion relations : 3+3=6

() 2070 = Tyt (3) = g1 (4
(i) (0] = " 6

n

2 2
Starting from the Rodrigue’s formula H,(x) = (-1)"e* d—n(e_x
dx

) for

Hermite polynomials, find the values of Hj3(x) and Hg4(x). 4
UNIT—IV

Obtain the Fourier series for the function

flx)=

sinx ; O<x<m
—-sinx ; M<x<2m 4

au(x, ¢t _ azu(x, f.

Use the method of Fourier transform to solve ; x>0,
dat dxc>
t>0 subject to the boundary  conditions—(i) u(0,t) =0,
g 1 ;5 O<x<l1 .. :
(i) u(x,0) = and (i) u(x, t) is bounded. 6
0 ; x2>1
OR
Obtain the Fourier integral of the function
0 ; x<O
fa=1 1 ; x=0
e ™ ; x>0
and hence show that f(0) =%. 3
. P ) ) 1, |x|<1
Find the infinite Fourier transform of the function f(x)= 0 x|>1
, x>
and hence show that ro SINX =T
0 x 2 4
Find the inverse cosine transform of e ™. 3
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UNIT—V

9. (@) Use Laplace transform to solve the integral equation

F'(t)=sint+ jéF(t— x)cos xdx for F(f), if F(0)=0. 4
(b) Using the method of partial fractions, find the inverse Laplace
transform of ;2 3
(s+1)(s”™ +1])
(¢) Find the Laplace transform of F(f) = el sin4t. 3
OR
10. (a) Using Laplace transform, show that x = e’ cost is the solution of the
2
differential equation a7x _ 2% +2x =0; given that xg = (x");=g =1. 4
dt? dt
(b) Using convolution theorem, find the inverse Laplace transform of
82
(32 +a? )2 3
(¢) Find the Laplace transform of F(f) = cos® t. 3
* k
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