[Total No. of Printed Pages:3] CODE NO:- Z-281

FACULTY OF ENGINEERING
S.E ( All Branches) Examination - June — 2015
Engineering Mathematics-1V

(Revised)
[Time: Three Hours] [Max. Marks: 80]
“Please check whether you have got the right question paper.”
N.B i) Q No.1and 6 are compulsory.
i) Solve any two questions from remaining of each section.
iii) Figures to right indicate full marks.
Iv) Assume suitable data, if necessary.
SECTION-A
Q1 Solve any five from the following 10
a)  If the real part of an analytic functionf (z) = u(r, 8) + id9(r, 0)is — r sin 8, then find f (z).
b)  If u = cos ax sin hy is harmonic, then find ‘a’.
c)  Find the image of the line y =-x under the transformation W= z°.
d)  Evaluate folﬂzzdz along y =x.
€)  Evaluate fc ﬁ dz, where C is the circle with center at ‘a’ and radius is r.
) Findthe poles of the function and the corresponding reduces at each pole of f(z) = %
0z 0z
9  Solve 2x5.=3y5,=0
OR
Find the z-transform of f (k) = % k>1.
h) 9%’z _
Solve Gy = X
OR
Find z-transform of f(k) = e*%,k > 0
Q.2 a)  Test whether the function f(x) = e™*(cosy — i siny) is analytic or not? 05
b)  Find the bilinear transformation which maps the points z = 0, i, o onto the pointsW = 0,%, 0. 05
c) Solve Z%cz ‘;2732’, subject to the conditions y (0,t) = 0,y(2[,t) = O,Z—’t’ =0att=0and 05
bx
y(x,0) =T'O <x<lI
?(Zl—x),l <x<2l
OR
k
Find the z-transform of%, k>1.
Q.3 a) Provethatu =r3cos36 —rsind harmonic, and find its conjugate harmonic. 05
b)  Evaluate Jy ™ e?dz, along the curve x=t, y =-t. 05
c) Solve Z—Ltl = a? ZZTZ, with the conditions u(l, t) for all t > O,Z—l: = 0 at x =0 and u(x,0)= 20x for O<x<lI 05
OR
3
4 |z| > 3

Find the inverse z-transform of ———,
(z-3)(z-2)?
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Q.4

Q5

Q.6

Q.7

Q.8

a)
b)

c)

d)

9)

h)

b)
c)

- - 05
Expand f(z) = femversy for 0<|z-1|<2.
Evaluate¢ coshiz dx, where c is [z]=2 by Cauchy’s integral formula. 05
Cz2+4z+3

2 2
Solve ZTZ + ZTZ = 0, subject to the conditions u(0,y) = u(a,y) = 0for0 <y < b,u(x,b) = 0and 05

u(x,0) =x(a—x),for0<x<a
OR
Solve the difference equation by z-transform Y,,,, + 2Y,,1 + Y, =n Y, =Y; =0

Show that the map of the real axis of z-plane on the W-plane under the transformation W = i isa 05
circle and find its radius and center.

Evaluategﬁc sziﬁ, where c is |z-1=2 by Cauchy’s Residue theorem. 05

Evaluate [ 02" m d@,by residues theorem. 05
SECTION -B

Solve any five from the following 10

Find laplace transform of cos tlogt d(t — )
Find L[f ()] and L [f* (f)] of the functionf (t) = e >t sint.
Find Laplace transform of the function
f)=et"%t>a
0t<a

Find the inverse Laplace transform of ———

$2+8s5+16
se—3S

Find the inverse Laplace transform of
2+5s

s2

s2-1

find inverse Laplace transform of

Find the Fourier sine transform of
fx)=k0<x<a

=0,x<0.
Find the Fournier transform of
fx)=xe™*, x>0

=0,x<0.

Find the Laplace transform ofe 3¢ fot t sin 3t dt. 05

Find the inverse Laplace transform of 2 tan h™1s. 05
2%u 05

ox?’

Using Fournier transform, solve the equation Z—r =k
conditions
u(x,0)=0forx=0 i) % = —a(constant) iii) u(x,t)is bounded

for 0 < x < oo, t > 0giventhe

wet(1-
Evaluate [ %ﬁosu)dt 05

Find the inverse Laplace transform of G 3)6r?

Solve the integral equation,” f (x)cosAx dx = e™*, 1 > 0. 05

by convolution theorem. 05

3e8al1504c0ffapd0d8f459564bf 48ad2



Q.9

Q.10

b)
c)

b)

Express the following function in terms of Heaviside unit step function and hence find their Laplace 05
transform
f)=t0<t <2

t2t>2
Solve y" + 4y = a(t),y(0) = 0,y'(0) = 0 by Laplace transform. 05
Find the Fourier cosine transform of 05

f(x)=x,0<x<%
=1—x,%<x<1
=0,x>1

Find the Laplace transform of 05
f(t) =coswt,0<t<m/w

0,m/w < t<2m/wand f(t) = f(t +=)
Find the Fourier transform of 05
flx) = 1+§,—a<x< 0

=1- g, 0<x<a

= 0, otherwise

Solve % =y+ et,‘i—’t’ =sint — x,x(0) = 1,y(0) = 0 by Laplace transform. 05
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