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1. The function ;1
(z-1)"?

(a) is analytic in the region |z|<2 ( )
(b) has a pole at z=1 ()

(c) has a branch point at z=1 { ]
(d) has an essential singularity at z=1 ()
2. The value of L:E , where C is |z|=1, is equal to
Z
(a) 2mi I 1 (b) 2n e 1
fc) m () (d) 0 ()
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3. For the linear differential equation

y”+ 1 y’+ * y::& Whﬁﬂ:y':i%g

2x-17  (2x-1

(@) x=0is a singular point ( )

() x=1/2is an irregular singular point ()
() x=1/2is a regular singular point ()
(d) x=1/2is an ordinary point ()

I ulxg= E:=1{Cn cosnmct + D, sinnnct} sinnnx be the expression for

dis:placement of a vibrating string at any time ¢ stretched between two fixed
points (0,0) and (1, 0) and released from the position u(x,0) = A with initial
velocity g(x) =1, then

2
{a D — —_ e
/D nznzc(l smny ()
(b) Dy = = (1 - cosnm) ( )
nnc

(c) Dnzﬁgﬂ+sinm] ( )

(d) D, = (1 + cosnn) ()

1'121126

5. The value of the integral

jj:{P{, +2P; + 3PP, dx
is equal to
@2 () B ()
(c) 3 () (d) 0 ()
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6. The value of the integral [ 13 g is
X
@ xhi+e () B SaWee
(¢) -xJi(x)+c () (d) -iJl[ch

7. The finite Fourier sine transform of = in the interval (O,m) is
n

_1n+1 _qn
@ & () ) L:;L ()
(¢ (-)" ( ) (@ (-)™*! (

8. The Fourier transform of %":, ie., FT [‘i—f] is
t t

@ o=[7 fne ™t ()

W peo it '
() J;L,f{ﬂe ()

@ p=fTfoe™a ()

@ —=[7faea ()

9. If 4sint]= 52 5 , then _[0 ﬂdt is equal to

n
@0 () )
© 3 () (@ n ()
10. If f(s) is the Laplace transform of F(f, then £ ![f(st a)] is
(@) e F(y () (b) eTF(y (
(c) e*ap(ay () (d) e*F(af (
/144 3

)

)

[ Contd.



( SECTION : B—SHORT ANSWERS )

( Marks : 15)

Answer the following questions in brief : 3x5x)

UNIT—I
1. Find the analytic function f(z), whose real part is e* cosy.
OR

2. Evaluate the integral
§ dz
c 3
zZ—-—
2

where C is a circle |z-1|=1.

UNIT—II
3. Find the regular singular points of the differential equation
P x-23y" + 20 -2y’ + (x + 3y = 0
OR
4. Obtain the solution of indicial equaﬁdn for the differential equation

yre 3y 82, o
X x

UNIT—III

5. Show that xJy(x) = -nJ,(x) + xJ,,_1(x), where J,(x) is Bessel’s function.
OR
6. Using Rodrigue’s formula for P,(x), prove that

" Paldx=0;  (n#0)

UNIT—IV

7. For a half-wave rectifier, current is given by
Ipsinwt ; 0st<T /2
| 0 ; T/2<t<T

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

+ If g(«) is the Fourier transform of f (t), then show that the Fourier transform
of f(fjcosat is -lﬁ[g(m- a)+ glo+ a).

| UNIT—V
9. Evaluate the inverse Laplace transform of

1
52(52 - mg)
OR

10. Show that the Laplace transform of e! coswt is

s-1
(s-1? + 02

( SECTION : C—DESCRIPTIVE )

( Marks: 50)
Answer the following questions : 10x5=50
UNIT—I

1. (a) Derive the polar form of Cauchy-Riemann equation for the analyticity of
a complex function. 5

(b) Using Cauchy’s residue theorem, evaluate
L2t
1 : I e dz
211 'C 22(22 — 2z +9)
where C is the circle |z|=3. | 5
OR

2. (a) If f(2) is analytic inside and on a simple closed curve C and a is any
point inside C, then show that

1 f(2
=— dz
fa=glera 6
1 : . .
E d =——— in a Laurent series valid for 1 <|z|< 3. 4
(b) Expand (2 (z+1)(z+3)
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UNIT—II

3. (a) Obtain the power series solution of the differential equation

(b)

4. (a)

(b)

5. (a)

(b)

/144

Py dy, 2

dz*  (1-2z°)dz (1-22]y

about z=1, !
Using the method of separation of variables, solve the differential
equation
Ju du
x—+y—=0
0x yay )
OR
Write down the Laplace equation in 2-D polar coordinates and solve it
by the method of separation of variables. 1+5=6
If u(x=Y "~ Cpcosnmctsinnnx be the expression for subsequent
displacement of a string stretched between two fixed points and
released at rest from the initial position u(x,0)=Asinnx, show that
Cp=0for n>1 4
UniT—III
2 2
Show that H ,(x)is the coefficient of 2" in the expansion of e* =X
ascending powers of z. Hence prove that Hy(x)=2nrH,_(x). 4+3=7
Using the recursion relation nP,(x)=(2n -1)xP,_1(x) - (r —1)Pp_2(x),
show that
+1 2n
[ XPa(¥)Py_1(¥)dx = —3 3
4n” -1
6 [ Contd.



OR
6. (a) Starting from the expression

; — (—llr : n+2r
=y o (X
rifn+r+1)\2
for Bessel’s function, prove the following : 3+3=6

) SJo(l=~y(x
(i) Jy(0= -2 sinx
2 X

, 21
(b) Using the expression ¢ 2/2 =¥ " 2"J,(x), show that
(i) cos(xsin )= Jy(x)+ 2c082¢ Jy(x) + 2cos4@ J4(x)+--

() sin(xsin @) =2sin ¢ J1(x) + 2sin 3¢ J3(x) + 28in 5¢ J5(x) +- - 2+2=4
UNIT—IV
7. (a) Express the function
1 for |x|<1
ﬂx’_lo for |x|>1
as a Fourier integral. 4
e-ax
(b) Find the Fourier sine transform of — .
(c) If g(u) is the Fourier transform of f(f), show that the Fourier transform
.1 (o
f —g|—|
of f(at) 1sag[a) 5
OR
8. {a) Obtain the Fourier series of a function f(¥)=x% -n<x<n Hence
show that
» a i
n=lp2 6 4+1=5
(b) Find the Fourier transform of e7lt!, 2
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i that
(¢) Using the properties of Dirac delta function, prove
5{0x}=%5(x]; a>0

UNIT—V
9. (@ If F(t) of period T such that F(t+ nT)= F(1), ShD‘\-V that

1 = (T _-st
AP = —— 57, [o " F 0

: . at
Hence find the Laplace transform of sawtooth wave function F(f) = = for
O<t<T,

: a
(b) Apply residue method to find the inverse Laplace transform of —- 3
S |
(c) Using Laplace transform, show that
2t .1
J-O t2e smtdt—2 _ 3

OR
10. (@) Show that

#si(0)= tan”l( 1)

s

where sine integral function S;(t) = J‘; sin x

(b) Use the Laplace transform method to solve the differential e i
” sz o'y . i quation
Y” + 9y = 0; satisfying the initial conditions ¥(0) =0 and Y’(0) = 2. Given
that

-_gg-ll: 3 s
52+9 sin 3¢ 5 )

(c) Evaluate the function F(1),
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( SECTION : A—OBJECTIVE )
( Marks : 10)

Tick (v) the correct answer in the brackets provided :

1. The function N g
(z-1"?

(a) is analytic in the region |z|<2 ( )

(b) has a pole at z=1 ( )

(c) has a branch point at z=1 ( )

(d) has an essential singularity at z=1 (
2. The value of _[Cd—z , where C is |z|=1, is equal to

z
(@) 2mi ( ) (b) 2n
¢) = ( ) d 0
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3. For the linear differential equation

,_ 9y
X __y=0; where y =

(@ x=0is a singular point ()

(b) x=1/2 is an irregular singular point ()
() x=1/2is a regular singular point ()
(d) x=1/2is an ordinary point ()

4.1 “(Isf}‘-'E::l{Cn cosnnct + D, sinnnct}sinnnx be the expression for

displacement of a vibrating string at any time ¢ stretched between two fixed
pomnts (0,0) and (1,0) and released from the position u(x,0) =2 with initial
velocity g(x) =1, then

2
faj DI".'. = — 1_ i
n’u%[ sin nm) ()

2
ﬂ-“} D = 1-
n nﬂnﬂc{ cos n) ()

2
() D,=———(l+sinnn
nzuzc‘ TS ] [ ]

(d) D“=;2‘1,2:_20[1+c°3m] ()

5. The value of the integral

[ (o +2Py + 3PP, dx
is equal to
6 4
@ < ( ) (b} z ()
fc) 3 ( ) {d} 0 ( )
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6. The value of the integral I_‘!ﬂdx is
x
(a) xJi(x)+c ( ) (b) %Jﬂxﬁc ()
(c) -xJi(x)+ec ( ) (d) —iJI[ch ( )

7. The finite Fourier sine transform of X in the interval (0,m) is
n

- 1ﬂ‘.+1 _y
@ L () m B ()
() (1" () (d (-)*! ( )

8. The Fourier transform of %, ie., FT [%] is

M poo .
@ = foe™" ()
(b) \(gj:fme““dt ()
0 e it
(c) \,,2_?1]'_“= f(te ™t dt ()

@ —=[Tf0e™a ()

9. If #sint]= 52—1+—1-, then I:# dt is equal to
@o () o )
© 3 () @ (. )

10. If f(s) is the Laplace transform of F(f) then Z~ Yf(sta)is
(@) e*@F(y () (b) et F(f ()
€) etp(ap () @ e**F(a in 11
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B—SHORT ANSWERS )

( SECTION :
. . in b ief 3!5.,
Answer the following questions in brief : 15
UNit—I .
. X
1. Find the analytic function f(z), whose real part 1s e~ COSY. |
OR _
2. Evaluate the integral :
e '
c 3 |
Z—— |
2 .
where C is a circle |lz-1|=1.
UNIT—II
3. Find the regular singular points of the differential equation .
xz[x—2}3y”+2(x—2}y’+(x+3]y=0 |
OR
4. Obtain the solution of indicial equation for the differential equation
Yy +— y + G Qx i =0
x
UNIT—III
S. Show that xJy(x) = -nJp(x) + xJ,_;(x), where Jn(x) is Bessel’s function.
OR
6. Using Rodrigue’s formula for P,(x), prove that
" Padx=0;  (n#0)
UNIT—IV
7. For a half-wave rectifier, current is given by
I= Ipsinwt ; 0<t<T/2
| o ; T/2st<T
Show that the Fourier coefficient b, =0 for all values of n.
4 [ Contd.
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UNIT—V

9, Evaluate the inverse Laplace transform of

1
2(s? - o)

OR

10. Show that the Laplace transform of el coswt is
s~1
(s- 1)2 + 0l

( SECTION : C—DESCRIPTIVE )

( Marks: 50)
Answer the following questions : 10x5=50
UNIT—]
1. (a) Derive the polar form of Cauchy-Riemann equation for the analyticity of
a complex function. 5

(b) Using Cauchy’s residue theorem, evaluate
-zt
_l_l J' N dz
2mi7C 222 ~ 22+ 9)

where C is the circle |z|=3. 5
OR

2. (a) If f(2) is analytic inside and on a simple closed curve C and a is any
point inside C, then show that

1 ¢ f@
=S| ——dz
fel 2mi -[Cz—a 6
(b) Expand f(2) ——— in a Laurent series valid for 1 <|z|< 3, 4

(z+1)(z+3)



3. (a)

(b)

4. (a)

(b)

5. (a)

(b)

/144

unit—II

on of the differential equation

Obtain the power series soluti

d’y 2z dy_l_ 2 y=0

2 -Ae -7
about z=1. 7
; : the different
Using the method of separation of variables, solve erentia)
equation
du ,  ou
x—+y-—=0
dx Y dy 3
OR
Write down the Laplacé equation in 2-D polar coordinates and solve it
by the method of separation of variables. 1+5=6
It “(I,ﬂ=2:=lcn cosnmetsinnnx be the expression for subsequent
displacement of a string stretched between two fixed points and
released at rest from the initial position u(x0)=Asinnx, show that
Cp,=0forn>1 4
UNIT—III
Show that H ,(x) is the coefficient of 2" in the expansion of .e'"‘z"lz-xl2 in
ascending powers of z. Hence prove that Hy (x) =2nH,_{(x). 4+3=7
Using the recursion relation nPp(x)=(2n -1)xP,_;(x) - (n - 1)Pp—2a(X)
show that
+1
P (0P (9 = —2" 3
4n“ -1
6 [ Contd.
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6. (@

{®)

7. (a)

(b)

(c)

8. (a)

ag

OR
starting from the €Xpression

Jn(x) - oo (__1)!’ . n+2r
2r=0m(5)
for Bessel's functig '
) 4 " Prove the following . 3+3=6
i) o= -gy(x

_ , -1
Using the €Xpression ex{z 22 =2+°°z"Jn(x], show that

Jo(x) +2c0s2¢ J, (x) + 2c084¢ Jy(x)+---
2sin g Jy(x) + 28in39 J3(x) + 2sin 5¢ Js(x)+ -

(i) Cos(x sin ¢) =
() sin(xsin ¢) =

2+2=4
UNIT—IV
Express the function
1 for |x|<1
flg={> for Ixl
0 for |x|>1
as a Fourier integral, 4
e-ax
Find the Fourier sine transform of . 4
X

If g(«) is the Fourier transform of f(8),

sho_w that the Fourier transform
of f(af) is lg(ﬂ}
a \a

2
OR
Obtain the Fourier series of a function f(x)=x?; -n < x <. Hence
show that 2
.
n=1 n2 6 4+1=3

Find the Fourier transform of eHtl,

[ )
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() Using the properties of Dirac delta function, prove that
1
B{ar]=;5{x]} a>0 3

UNIT—V
9. (@) 1f F(f) of period T such that F{H— nT)=F(f), show that

.‘Z'[F[t’j]— qu} [oe SR

, at
Hence find the Laplace transform of sawtooth wave function F(f) = T for

0<t<T, | 4
. a
(b) Apply residue method to find the inverse Laplace transform of 2_,2 3
s“-a
(¢} Using Laplace transform, show that
Jmtze't sin tdt = L 3
0 2

OR
10. (@) Show that

4s,(0)= étan“&]

where sine integral function S;(t) = _[I smxdx 4
(b) Use the Laplace transform method to solve the differential equation
y” + 9y = 0; satisfying the initial conditions y(0) = 0 and y'(0) = 2. Given
that
Z { S }zsin 3t
s“+9 3
(c) Evaluate the function F(t), whose inverse Laplace transform is
2
-1
f(s)=log ,
s

L&
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