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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
fafRad sfasmd FHiBU & 0D g J1d DIl
d’y dy
dx3 Tx dx =0
b. Find the Particular Integral for the following differential equation: 1 K3
GL} WWWWW:
y" — 8y’ + 16y = e**
C. Find Laplace Transform of f(t) = sin 2t cos 3t: 2 K3
f(t) = sin 2t cos 3tHTATY FUIARUT AT Y.
d. Find inverse Laplace Transform of F(s) = 25—1 2 | K3
+3s+2
F(s) = Cblsrd{-l QNI ESEIEELY illdCbi

e. Test the convergence of the following sequence: 3 K4

9 S A &1 JIRRUGHDT S B

1 ifn = 2P forsomep € N

a, =41 .
— otherwise
n

f. Show that the following function is harmonic: 4 | K4

h(x,y) = x? + xy — y?

g. Find the residue at the simple pole of the following function: 5 K5
FEfIRId Ao YR U TUR RIS <
8z3
&= e+
SECTION B
2. Attempt any three of the following: 07x3=21
a. Find the general solution.of the differential equation 1 K2

3D JHIDHRUN BT HH Tl T Difog
y'—=2y' +2y=x+e¥cosx
b. Solve the following differential equations using Laplace Transform 2 K3

WWWWWW@WW@

d3 d? d / "
S22 - -2y =0;y(0) = 1,y'(0) = y"(0) = 2
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C.

Test the convergence of the following series
FafiRad Jear & SRR &1 TRIe0 &
' 135..(2n-1)
2.4.6 ...(2n)

n=1

3 K4

v -
If f(z) =u+iv is analytic, and u-v= ¢ —CoSX+SInX , find f(2)
cosh y —cos x

T

such that f (—] = E )
2 2

Rf(2) = u + ivfaTITHSE, SRy _y o & —cosxsinX

cosh y —cos x
. ) 3-i
,Wf(Z)mf(Ej——z .

Evaluate the following integral using contour integration.

qHIe THIDHRUI D] IUART dRd gd FEfiRad Tardas! Jedidh
B

J‘ 12z-7 X
¢ (z-1)*(2243)
where, cis the circle |z|= 2.

el cqd|z|=278.

w

SECTION C
Attempt any one part of the following:

07x1=07

Find the general solution of the differential equation:
3Dl GHIDHRUN BT HHY Tl T DI

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

Solve the following set of simultaneous. linear differential equations:

g IGH Sadhd THIHRUN & fEfafad I &) g oY

dx—3 +8
dr o Xty

- _x_—3
e T

Attempt any one part of the following:

07x1

]
(@)
\'

Find the Laplace Transform of the following function:
9 TR &1 ATy TRWIH J1d B

telsint
[ dt.
0 t
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b.

Use convolution theorem to evaluate

9 &1 i S & [T S-aleg=H THT BT YN B
L ]

(p%+4)(p%+9)

2 K5

o

Attempt any one part of the following:

07x1=07

Examine the convergence of the following series:

PrTfle 4@ & HEEReT # St Fi:

a+1l (a+1)Qa+1) (a+1)Ra+1)Ba+1)

TS M E e A

Obtain the Fourier series for the function f(x) = x?, -t <x < m.
Hence, or otherwise show that
Bl f(x) = x%, - < x <& AT GRIT H@er yred w3
/3T femma:

1 1 1 1 S w2

F+?+§+E+“‘= _— = —

Attempt any one part of the following:

07x1=07

If
gfe

23y (x + iy)

f@ =110 2%0,

0:z=0
show that f(z) is not analytic at z=0 even if Cauchy-Riemann
equations are satisfied at origin.
@ fhz=0 W f(z) TATUTcHS g &, el & Hrei-Od=

FHRT TS BRI |

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

@t &1 (2) = z|z| FEr T faATTCHS, FET |

Attempt any one part of the following:

07x1

]
(@)
\'

State Cauchy’s Integral Theorem. Verify Cauchy’s theorem for
f(z)=e" integrated along -the boundary of the rectangle
1-i,1+i,—1+i,—1—i in counterclockwise direction.
HIMBIHHATTIISGIR DR ISMFTL—i,1+i,—1+i,~1—i DI
AT & I amrad Q3§ Udhipd 84 & [RIE f(2) =e" & fow
FIRMdb THY I AU D1 |

Use contour integral to evaluate:
BHEX ST BT YA DR &b b by
J'Z” cos20dé

0 5+4cosé
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