Student ID.....ccuu0000s

JK LAKSHMIPAT UNIVERSITY, JAIPUR

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Special End Term Examination (Regular/Backlog), January 2016
B. Tech.(All Branches), Semester III

) 20 ) 1 10 o T

COURSE CODE: MA 301 Time: 3 hours Max. Marks: 100
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Instructions to students:

1.

Do not write anything other than your roll number on question paper.

2. Calculators are allowed.
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Objective type multiple choice questions (10 queétions @ 1 mark) 10
What is the order of the pole at z=1 in f(z) = ( 12—e )3
z -1
(@)1 (b) 2 (©)3 (d)0
The inverse Laplace transform of (—2—37)
S —
(a) Sin3t (b) cos3t (c) sinh3t (d) cosh3t
Which of the following is true for f(z) = z°
(a) Analytic everywhere (b) nowhere analytic
(c)  Analytic only at Origin (d) Analytic everywhere except at Origin

The value of J-1/5(x) is
(a) lsinx (b), }l coS X (c),fisinx (d) ,’icosx
X X X X

The Laplace transform of f(r) =te' is

(b) —— () — (d) —

a
@ (s+l)2 (s+1)2 (s—l)2 (s—l)2

I F.(a)cosaxda =..., where F, (a)denotes the Fourier cosine transform of f(x)

w.r.t. parametera .

(a) f(x) (b) ( )f( x)  (c) %f(x) (d) none of these

The inverse Laplace transform of (2—39—)
s -

Sin3t (b) cos3t (c) sinh3t (d) cosh3t
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The residue of the function f(z) = cc; Z about its pole z=0, is
(@)1 (b) 2 (c)4/3 (d) zero
I daz , wherec:|z—1l=1,isequalto
= 242
(a) i (b) 27i (©0 (d) none of these
The value of P,(2) is
(@) 5 (b) 5.5 (c)6 (d) 6.5

The Laplace transform of Jiis

T

(a) not defined (b \/% OF @ GJ!S‘%

Short answer type questions (4 questions @ 2.5 marks)
Find the Value of J,,(x) in terms of sin x and cos x.
Explain convolution theorem for Laplace transform.
1-x*  if |x<1
Find the Fourier transform of f(x)= > 7 le ;
0 if ‘x| >1

Explain isoperimetric problems.

Find the Laplace transform of the periodic function

f=t*,0<t<aand f(t+a)= f(t)
Prove that u = x* — y* — y is harmonic. Find the harmonic conjugate of u and
hence form the analytic function f(z).

2 , O<t<rm
Find the Laplace transform of f()=4 0 , T<t<2rm.
sint , t>2rx
Find the Fourier cosine transform of f(x), where

£(x) = {e(‘)"’, for 0<x<a

forx>a
0

Hence deduce the integrals j

cosax
2 2d
s’ +a

Expand the following in a series of Legendre polynomials 2x° +2x’=x+3.

Find the inverse Laplace transform of g,
s(s+ a)
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AL+, = 2{5 Ry o) (x)}

dx X X

Find the Taylor’s expansion of f(z)=e"sinz about z=0.
OR

Prove that the shortest distance between two given points in a plane is a
straight line.

22 +4

dz , where c is the circle
(23 +27* 4 22)

Using Residue theorem, evaluate I

|z-1=5.
Evaluate the following integral using Cauchy integral formula
1

—L—3dz, where c is the circle |Z -1| = 5

Nz (1 - z)
OR
Solve the following initial value problem using Laplace transform

y"+2y'+5y =e"cost , y(0)=0, y'(0)=0

cos 36

27
Using contour integration, evaluate the real integral | ————
& & & '! 5 —4cosél

State and prove the orthogonality of Bessel’s function.
Solve the following system of simultaneous differential equations using
Laplace transform

% -y=e, %+x =sint ;x(0)=1, y(0)=0.
OR
Solve the following heat equation
’u ou
—=—, =0 <X <D, >0
ox~ ot

Uy Ix|$1
st.u(x,0) = f(x), where f(x)= 0 |x>1
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