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Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Use of calculator is not allowed.

Q.1A Objective type multiple choice questions (10 questions @ 1 mark)

1. The value of 1(k) is

(a) J; ,(b) J% (c) 2J; (d)~

11. The Fourier series of an odd function contains only
(a) Terms in sine (b) terms in cosine
(c) only constant terms (d) terms in both sine and cosine

111. The value of Bessel function h(x) in terms of Jo(x) and J1(x) is:

(i) 2 Ji(x)-xJo(x) (ii)'± Ji(x)- Jo(x)
x

10

(iii) ~ Ji(X)-~Jo(x)
x x

IV. A Laplace Transform exists when _
A. The function is piece-wise continuous B.The function is of exponential order
C. The function is piecewise discrete D. The function is of differential order
(a) A & B (b) C & D (c) A & D (d) B & C

v. Special form of integral transform with kernel K(s,t)=e-istis
(a) Laplace Transform (b) Fourier Sine Transform
(c)Fourier Cosine Transform (d) Complex Fourier Transform

VI. If f:
1

1
PnCx)dx = 2, then n is;

(a) 1 (b) 0 (c) -1 (d) None of theses
Vll. . x3 xS

The serIes x - 22(1!)2 + 24(2!)2 - co equals;

(a) h/2CX) (b) JoCx) (c) xJoCx) (d) None of theses
Vlll The Laplace transform if tU2(t) is;

(a) (-;. + ~)e-2S (b) 12e-2S (c) (12 - ~)e-2S (d) None of theses
S S S S S

IX If f is independent of y then Euler's equation becomes;
Of Of 02f

(a) -;- = O(b) -;- = 0 (c) -2 = 0 (d) None of theses
ox oy oX

2Z
X Residue of the function _e_ at its pole is ; S

1-eZ
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Q.2
Q.2A

Q.2B

Q.2C
Q.2D

(a) 0 (b) 1 (c) -1 (d) None of theses

Short answer type questions (4 questions @ 2.5 marks)

Prove thatji(x) = ~Sin x

Explain Laplace and Fourier Transform.

10

xP'n - P'n-l = nPn
2

Evaluate the residues of 2 at z=1,2,3 and infinity and show their sum
(2-1)(2-2)(2-3)

IS zero.

Q.3A Prove that J3 (x) +3Jo ,(x) + 4Jo "'(x) = 0 05

Q.3B

Q.4A

Q.4B

Find the Laplace transform ofA.
s +4a

05

Z2 --2z
Evaluate f 2( )dz wherecisthecirclelzl=lO

c (z + 1) Z2 + 4

Find the Fourier sine transform of [(x) = e-
ax

.
x

05

05

Q.5A Explain beta, gamma and Bessel function. Also, write their properties. 05
Q.5B Using the Laplace transforms, find the solution of the initial value problem 05

y" + 2Sy = 10cosSt, y(O) = 2, y' (0) = o.

Q.6A Apply method of variation of parameter (D2 + l)y = cosec x. cot x 05

Q.7A

Q.7B

Q.7B

Using Cauchy Integral Formula, evaluate f 4 - 3z dz where C is the circle
cz(z-1)(z-2)

Izl=1.·
2

Find Fourier sine and cosine transform of

{

X 0 < x < 1
f(x) = 2 - x 1 < x < 2

o x>2

05

10

OR

Find the Fourier series of the function fex) =

rt 10-1 for - T[ < x < --
2

0
n: n:for - - < x <-
2 2

+1 rtfor- < x < T[
2

Q.8A Find the Laplace transform of the periodic function Half wave
rectifier

10
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{

Sinwt
f(t) =

a

rr
for a < t <-

co
n 2n

for - < t <-w w

Q.9A Obtain all possible singularities off(z) = ( )2 e
Z

. 3' then compute
z-l (Z-t)(z-3)

~ZI=2 f(z)dz using Residue theorem.

Q.9B Using Laplace transform technique solve the following initial value
problem

y" - 8y' +12y = J(t); y(O) = -3, y'(O) = 2
OR

Q.9B Solve:
du a2u
dx = ax2

( )
{

X, 0::; x::; 1
and u x,O =

0, x > 1

u(x,O) is bounded and x > 0, t > 0

10

10

10
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