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Instructions to students:
1. Do not write anything other than your roll number on question paper. Be neat and clean!!!!!

Q.IA Objective type multiple choice questions (10 questions @ 1 mark)
1. An integrating factor transforms first-order differential equation to

(a) Bernoulli's form (b) a homogeneous form
(c) a linear form (d) exact form

II. The C.F. of the ODE (D2 _ a2)2 y = xcos x e' .

(a) (CI +C2x)sinx+(C3 -C4x)cosx (b) Clex +C2e'

(c) (CI +C2x)eX +(C3 +C4x)e-X (d) (CI ±C2x)e±X

111. Which of the following is true for fez) = Z2

(a) Analytic everywhere
(c) Analytic only at Origin

at Origin
IV. The steady state temperature distribution in a solid without a heat source can be

expressed as:
(a) Possion's equation (b) Laplace equation
(c) diffusion equation (d) wave equation

v. Function f (z) = sin (~) has type of singularity at z=O

(a) removable (b) essential (c) pole (d) zero

VI. The inverse Laplace transform of ( ,3 )
s -9

(a) Sin3t (b) cos3t (c) sinh3t
Iff is analytic at a point and in its neigbourhood, then

(a) f is an en tire function (b) f is harmonic function
(c)fis differentiable at that point (d) None of them

The Laplace transform of ~ is

(b) ~

.
(b) nowhere analytic
(d) Analytic everywhere except

(d) cosh3t
VII.

V 111

(a) not defined (c) ~Fs
IX If [ex) = e", -rr < x < tt, then ao is

(a)~sinhrr (b).!.sinhrr (c)2sinhrr (d)~sinhrr
IT IT IT

X Laplace transforms provides a mathematical framework for the conversion of a
function or derivative of a function from

(a) s domain to t domain in an algebraic form
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Q.2
Q.2A

Q.2B

Q.2C

Q.2D

Q.3A

Q.3B

(b) t domain to s domain in an integral form
(c) t domain to s in an algebraic form
(d) s domain to t domain in an integral form

Short answer type questions (4 questions @ 2.5 marks)
dy 2Solve: - + y = y
dx

Find the Laplace transform of the periodic function
f(/) = e' for 0< 1 <Zr:
Determine (a) type, (b) order, (c) dependent variables and (d) independent

. au a2u
vanable of the PDE at = 2 B x?'

Determine the poles of the following function and residue at each pole
'ez) = __ Z__

} (Z+1)2(Z-2)·

Find the complete solution of the second order ODE
( D2 + 2) y = e3x + sin x .

Solve the heat equation
a2u au

K-=- -oo<x<oo 1>0ax2 aI' ,

{
u !x!~ I

s.t. u (x, 0) = fex), where fex) = ; !x! > I

Q.4A Solve: dy + y = y2
dx

Q.4B Solve: tan y dy + tan x = cos Y cos? X
dx

O<x~l
1<x<2
x 2': 2

Q.5A ! x,
Find Fourier sine transform of as [ex) = -x,

0,
Q.5B Solve: eD2 + 2D + l)y = eX sin x

4

Q.6A Prove that u ~ X2 - l- 3xy - 2x + 3y is harmonic. Find the harmonic conjugate of
u and hence form the analytic function f(z).

Q.6B

Q.7

Q.7

Q.8

Find the inverse Laplace transform of 16 2 .

(s-2)(s+2)
d2y dyApply Laplace transform to solve the following ODE -2 - 2 - - 8y = 0;
dt dt

y(O)=O=y' (0).
OR

In a transmission line, a de signaling voltage is applied and the following

relation is observed ::~ - a2v = 0, where v is a voltage at a point on the line, s is
the distance of the point £rom the end of the line, and a is the attenuation
constant of the line. Find a relation for v and express it in hyperbolic form.

Write the statement of Residue theorem. Then, apply this theorem to solve
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Ie ( )1 ( ) dz where c is the circle [z] = 2.
Z z-l z+3

Q.9A Solve the following system of simultaneous differential equations using Laplace
transform

~~ - y = e' , ~+ x = sin I ; x(O)=l, y(O)=O.

Q.9B S 1 h L l' . a2u a2u 0 . 1o ve t e ap ace s equation -2 +-2 = ,In rectang eax ay
u(x, O)=f(x) , u(x, b)=O U(O,y)=O, uta, y)= 0 .

OR
Q.9B Explain even and odd functions. Then, discuss the Fourier senes. Find the

(

-1 IT s x < 0
Fourier series for the function defined as [ex) = '

+1, 0 < x :::;IT
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