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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, DECEMBER 2008

CH 2K 401—ENGINEERING MATHEMATICS—IV
(Common to AI/CE/EC/EE/IC/ME/PE/PM)
hree Hours Maximum : 100 Marks

Answer all questions.

a) Test whether the fanction f(z) = e* (cos y + sin ) is analytic or not.

b) Find the image of |2 + 1| = 1 under the map W = -
z

@) By Cauchy's integral formula, evaluate | —=2— dz where Cis |z +1-i| =2.
czi+2245

2£-1

d) Expand /()= 5t

in a Laurent's series if 2 < 2| <3.

¢) Prove that %[x" 3y @] =" 3,1 @,

(f) Provethat (2n+1)P, =P}, - P _,.
g) Classify the PDE :
Fu Pu,Pu
2
(1+7)§+2vﬁ+xya—yz=z+y,
h) Solve :

i
by the method of separation of variables.

(8 % 5 = 40 marks)
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Find the analytic function :

f@)=u+ivif

cos x4 sinx e
2(c0s % - cos hy)

Find the bilinear transformation which maps -1, 0, 1 onto — 1, -, 1. Show that the upper
halfof the z-plane maps onto the interior of the unit circle 1| = 1.

Oor

1
Show that the map @ =~ maps the totality of circles and lines as circles (or) lines.

Find the transformation that maps the infinite strip 0.<v < onto the upper half of the
zplane,

Find the Laurent’s series for /(2) = —5 in the region 1< |z} <2.

1
(z+2)(z+1)*

Show that :
5
I T
01-2acosf+a” 1-a
Or

2

Calculate the residues of /(z) at its poles if f(2) = TDE-DGE-Y

Using contour integration, show that :

=

Prove that J%(xl=m[%mx~cusxj|.

Show that :

Pu(-2) = ()" P, (2).
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) Prove that xJ} () =nd, () % Jp 11 (3.

(i) By the method of separation of variables, solve :

Fu Fu

2

(i) A tightly stretched string with fixed and prints x = 0 and x = L is initially in the position

»=f(x). It is set vibrating by giving to each of its points a velocity % =g (x)at1=0. Find
(x, 1) in the form of Fourier series.
or

Atightly stretched string with fixed end points x=0 and x= Lis nitially at rest in its equilibrium
osition. 1£ it is set vibrating giving each point a velocity 10 x (L — 2), find the displacement.




