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COURSE TITLE: Engineering Mathematics III

Instructions to students:
I 1. Do not write anything other than your roll number on question paper.

2. Calculators are allowed.

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

l. Function f(z) = Sin(~) has type of singularity at z=O

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

II. If P" (x) is the Legendre polynomial of order n, then 3x2+3x+l can be expressed as

lll. 1
Which of the following is true for f(z) =-

z

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

(b) nowhere analytic
(d) Analytic everywhere except at Origin

IV. Which Fourier transform can be used to solve the following BVP

a2u au
K-=- -oo<x<oo 1>0ax2 at' ,

{
u Ixl:<=:; 1

.1'.1. 1I (x, 0) = f(x), where f(x) = 0°
Ixl> 1

(a) Fourier sine transform (b) Fourier cosine transform

(c) complex Fourier transform (d) all of these
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J •f J~ (0:) s~na~ d a = ... , where F, (a) denotes the Fourier sine transform of f(x)
o 0- + b

w.r.t. parameter a .

(a) f(x)
1[

(c) - f(x)
2

(d) none of these

\'1 The Laplace transform of f(t) =12e-1 is

?
(a) -.

(.1'+1)'
-?

(b) - ,
(..1'+ 1/

-2
(c) (..1'_1)3

vu The triangle having the smallest perimeter for a given base and given area
will be

(a)Equilateral (b) isosceles (c) Rt. Angle triangle (d) can't say

\'111
Which of the following is true regarding zeros of the function f (z) = 1-eO 3

(Z2 - 4)

(a) zero of order 3 at z=2 (b) zero of order 3 at z=-2

(c) simple zero at z=O (d) both (a) and (b)

IX Th id . 1 f . f() sin 2z b . 1 O'e rest ue ot t 1e unction z = --2 - a out Its po e z= ,IS
Z

(a) 1 (b) 2 (c) 4/3 (d) zero

X The inverse Laplace transform of ( 1 )
2s-7

--71
(a) e

1 i:
(c) -e 2

2

l~
(d) - e 2

2

Q.2 Short answer type questions (4 questions @ 2.5 marks) 10

(i) Explain isoperimetric problems. Also give the necessary condition for integral
.r ,

f f(x,y,y')dx to be extremum.

(ii) Define conformal mapping. Check whether magnification (w=cz) is a
conformal mapping or not.
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(iii) Find the Laplace transform of the periodic function

f(t) = e' for 0< t <Ztt

(iv) Find the Fourier sine transform of f(x) = «r .

Q.3A
{. r:} J; 2 . r cos ~ 1If L sm,,' =-ve4S, thenfmd the Laplace transform of 1,< r:-f'

2s/2 l "I
Prove that u = X2 - i-3xy- 2x + 3y is harmonic. find the harmonic conjugate

of u and hence form the analytic function f(z).

05Q.3B

Q.4A Evaluate the following integral using Cauchy integral formula 05

f ( ;( )dz, where c is the circle IZ + 11= 3.
z z-1 z-2c

Q.4B :1

Using Residue theorem, evaluate f e dz , where c is the circle
c Z2 ( Z2 + 2z + 2)

Izi = 3.

Q.5A Solve the following initial value problem using Laplace transform technique (.5

( D2 + D - 2) y = 1- 3x, at x = 0, y = °and dy = 4 .
dx

Q.5B
Prove that J1/2 (x) = ) 2 sin x .

TCX

05

Q.6A Prove that: xcosx = 2[12 J1 _32 J" + 52J5 - ••• J, where In(x) denotes the Besse] function t15

of nth order.

Q.6B Find the inverse Laplace transform of F (s) = \6
(s+2) (s-2)

by convolution
05

theorem.

OR

Q.613 -5e
If the sine transform of fix) is -- I then find f(x).

S

us
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Find the Taylor's expansion of f (z) = J 1 about (a) z=-l, (b) z=O.
z: - z -12

Establish the following

(i) ,;, (x) +3Jo ,(x) + 4Jo '''(x) = 0

(ii) p,,'(x)-XP'II_I(X) =np,,_I(x)

OR

Find the surface with the smallest area which encloses a given volume.

1 d" (J )"Prove that J) (x) = ---- x: -1 ,where Pn(x) denotes the Legendre
" 2"n!dxll

polynomial of order n.

U . .. I he real i I 2J" cos 2e des1I1g contour integration, eva uate t e rea mtegra .
o 5 + 4cose

A string is stretched with fixed end points x=b and x=c is initially in a position

given by y = b sin (rr;"( ). It is released from rest in this position. If y satisfies

J 2

the equation 0-; =a2 0 ~ ,then show by the method of Fourier transform that
ox ot-

the displacement y at any distance x from one end and at any time t is given

. (rrx) (rrq)y = bSII1 ~ cos ~lby

OR

Q.913 Solve the following system of simultaneous differential equations using

Laplace transform

dx I dy . (0) (0) 0- - y = e , - + x = Sll1t ; X =1, Y =.
dl dl

05

05

05

10

10

10

10


