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Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Calculators are allowed.

Q.1A Objective type‘mu;‘lit‘iple ghoi’ce’ questions (10 questions @ 1 mark) 10
i
Function f(z) = sin(lJ has ..c.cceernen. type of singularity at z=0
z
(a) removable (b) essential (c) pole (d) zero
ii. Which of the following is true for f(z) = z* +z
(a) Analytic everywhere (b) nowhere analytic
(c)  Analytic only at Origin (d) Analytic everywhere except at Origin

iii. The value of J.1/2(x) is

(@) ‘/—2—sinx (b) icosx (C),fisinx (d) ‘}icosx
X X X Tx

iv. The Laplace transform of f(r) =t €' is

@—— ) — © —— -

1 1
(s+1) (s+1)2 (s—l)2 (s—l)2

V. The value of J;(x) +3J,'(x) + 4J, "(x) =7 is:

@ 2JL—2J(x) (b) 0
gk (B g e e
© = Ji)-=Jo(®) @1
X x
V! The inverse Laplace transform of -———
(s +9)
(a) sin3t (b) cos3t (c) sinh3t (d) cosh3t
V' The residue of the function f [z)= 0%2 about its pole z=0, is
z
(@)1 (b) 2 (c)4/3 (d) zero

Viil 3) .
The value of F(—z—) is

b
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(@) vz (b) \/g (c) vz (d) —fﬁ

g 1
he val =, =i
Tevaueofﬂ(z,zj is
N /4 V4 3r
Al el b} d) —
(b) T (b) 16 (c) 2 (d) .

The Laplace transform of —1-1s

1

(a) not defined  (b) \/' o % (d). Gjls—g

Q.2  Short answer type quéstions (4 quest1ons @2 5 rhakrks)
(i)  Find the Value of J ;,(x) in terms of sin x and cosx.
(i)  Explain convolution theorem for Laplace transform
¢ Find the Fourier transform of f(x) = {1 - if <1
Vo i >t
(iv) :
Find the value of I Jtan8 do .
0

Q.3A Find the Laplace transform of the periodic function
f=r*,0<t<aand f(t+a)= f(t)
Q.3B  Show that u = —sinxsinh y is harmonic. Find the harmonic conjugate of u and
hence form the analytic function f(u,v).

Q4A 2 , 0Lt<m
Find the Laplace transform of f(#)=4 0 , T<t<2m.

sint , t>2rm

Q.4B %
Evaluate Isiné Ocos’ 0d0 .
0
5 2 14 . ‘
& Using Residue theorem, evaluate J' ( ; 22 ) )dz, where c is the circle
" (2°+22"+2z
2] =
Q.6A

d
Prove E;[prp(x) :| =x"J, (%)
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Q.6B

Q.6B
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1 3
Evaluate _[x“ {ln (lﬂ dx .

’ '

OR
Explain convolution theorem for Laplace transform. Hence find inverse
1
Laplace transform of 5
s(s+ a)

Q.7A Obtain the Fourier sine series of f(x) =cosx in the interval 0<x<7.

Q.7B

Q.7B

Q.8A

QI9A

Q.9B

Q.9B

Evaluate the following integral using Cauchy integral formula

J 2 -dz, where c is the circle |Z-1| = l
CZ(l—Z) 9

OR
Solve the following initial value problem using Laplace transform
y"+2y'+5y =e" cost , y(0)=0, »'(0)=0

2r
Using contour integration, evaluate the real integral I %83t do .
o 5 —4cost
0 s ifa#pf

Prove that [xJ. J =1 o ’
rove tha .([x. n(ax) "(ﬂx) * %_J:“(aa);ifa?éﬂ

where a and g are roots of J, (ax)=0.

Solve the following system of simultaneous differential equations using
Laplace transform
e, %+x _sint ; x(0)=1, y(0)=0.

- OR
Find the temperature distribution in semi-infinite bar with its end points and
lateral surface insulated and with initial temperature distribution in the bar is
prescribed by f(x). Deduce the solution when f(x) =e¢ ",
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