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Note: Attempt all Sections. In case of any missing data, choose suitably. All the symbols
have their usual meaning.

SECTION A
1. Attempt all questions in brief. 02x7=14
Q no. Question CO | Level
a. Find the general solution of the following differential equation: 1 K3
o sfaed HiBRU &1 TS g JTd DIfod
Py dy_,
dx3 dx
b. Find the Particular Integral for the following differential equation: 1 K3
9 sradb e FHihUT BT ﬁ@w wmaﬁf.
y" —8y' + 16y = e*
C. Find Laplace Transform of f(t) = sin 2t cos 3t. 2 K3
f(t) = sin 2t cos 3tHTATNT TUTARTT JTd B
d. Find inverse Laplace Transform of F(s) = 2;;2 2 | K3
F(s) = Oblsrd{-l QINIRESEIGRY EIIdOl’N
e. Test the convergence of the following sequence: 3 K4
{3 3rgspH b1 BRI bl o Y
1+ +ifn = 2P forsomep € N
={1
n - otherwise
n
f. Show that the following function is harmonic: 4 K4
h(x,y) = x2 + xy — y?
g. Find the residue at the simple pole of the following function: 5 |K5
ARSI Tw b ATURUTAUR AR D <
) = 8z3
@ =ame o
SECTION B
2. Attempt any three of the following: 07x3=21
a. Find the general solution-of the differential equation 1 K2
3{qeh el FHIBRUT BT HHI B AT HiTg
y'—2y'+2y=x+e*cosx
b. Solve the following differential equations using Laplace Transform 2 |K3
AT ASHHIH &1 TN Iy HEfiRad sadhay HihRull &l
ERER
ady d’y dy _q. _ oY = v —
=t2 -~ 2y=0,y(0) =1,y'(0) = y"(0) = 2
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C. Test the convergence of the following series 3 K4

fAGfIRaT SRael & SITERIRUN BT UH&0r

o 135..(2n-1) ,
2.4.6 ...(2n)

d. y_ i 4 | K5

If f(z) = u+iv is analytic, and u—-v= € —cosx+aInXx , find f(2)

cosh y —cos x

T

such that f (—j =
2

AEf (2) = u + ivfazeTUTHDE, Ay _y & Cosx+sinx

cosh y —cos x
w e IicR A 3

e. Evaluate the following integral using contour.integration. 5 K5

JHI= UDHIhUI 1 ST HRd gd fRgfifad qardbddt gedid-
B

3-i

J' 1227 X
c (z—1)2(22+3)
where, cis the circle |z|=2.

&l cJd| z|= 2 8.

SECTION C
Attempt any one part of the following: 07x1=07
a. Find the general solution of the differential equation: 1 | K5
3{dh el FHIHRU BT HH B ATd DI

d’y dy
2__ - 4 f— 1 i
X xdx+ y = x sin(log x)

b. Solve the following set of simultaneous. linear differential equations: 1 | K5

g IGH Sadhd THIHRUN & fEfafad I &) g oY

dx—3 +8
dr o Xty

- x 3y
4, Attempt any one part of the following: 07x1
a. Find the Laplace Transform of the following function: 2 K5
9 TR &1 ATy TRWIH J1d B

telsint
[ dt.
0 t

w

]
(@)
\'
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b. Use convolution theorem to evaluate 2 K5
9 BT i B & T H-aieg=H T80T BT YN DY
-1 pz
L [(p2+4)(p2+9)]
5. Attempt any one part of the following: 07x1=07
a. Examine the convergence of the following series: 3 K4
fArafaf@d s@ar & siferavor & S wX:

a+1+(a+1)(2a+1)+(a+1)(2a+1)(3a+1)
B+1 (B+D2B+1) B+D2L+1)(BL+1)

b. Obtain the Fourier series for the function f(x) =x?, -7 <x<m. |3 K5
Hence, or otherwise show that
Bl f(x) = x%, - < x < mdh AT GRIT J@er wred w3

13T fe@m3:

1 1 1 1 1 n?
_+_+_+—+-..:Z_:_

1+

8

12722 32 42 Lin? 6
6. Attempt any one part of the following: 07 x1=07
a. If 4 “ K4
e
x3y>(x + iy)
f(z) = 9)c]+—yy z#0
0:z=0

show that f(z) is not analytic at z=0 even if Cauchy-Riemann

equations are satisfied at origin.

fe@d Fz=0 W f(z) TAwUTcHAF g & Heh & HrM-{Ha

T Hase GROIG |

b. Show that f(z) = z|z| is nowhere analytic. 4 K4

@ ff (2) = z|z| FET W FavoncHAS, 7ET

7. Attempt any one part of the following: 07x1

a. State Cauchy’s Integral Theorem. Verify Cauchy’s theorem for |5 K4

f(z)=€" integrated along -the boundary of the rectangle

1-i,1+i,—1+i,—1-i in counterclockwise direction.

FIRANBIAGATIHISGRD  DRISMAAL—i,1+0,~1+i,~1—i B

T & Ty aHad Q=M T THidhd 814 & AU f(z) =e” & for@

HIAh THT DI AT PR

b. Use contour integral to evaluate: 5 K5

BHeR ST BT ITAT HR &b e Dy
27 cos260d6

J-o 5+4cosé

1
(@)
\'
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