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END TERM EXAMINATION

-~ _____.___SECOND SEMESTER [B.TECH] JULY 2023 o
| Paper Code: BS-106 _Subject: Engineering Mathematics-11
Iamgid Hours  ____ean — . Maximum Marks: 75
Note: Attempt five questions in all including Q.No. 1 Which {s
compulsory. Select one question from each unit. Use of non.
—————————————Pregrammable calculator is allowed. ___
Q1  Answer the following:
a) Determince the value of p such

1 P 3
that f(2) = > log.(¥* + y2) 4 jtgn-1 '7" is an analytic function.

b) Find the image of |z + 1]

= 1 under the transformation w = -;-
c) Find the Laplace transform of(1+te )3, t> 0.

d) Determine the region in whic

h f(@) = (x - y)? + 2i(x +y) is
analytic.

e) Write the general form of heat

and wave equations in n
dimensions.

UNIT-I

Q2 a) Given that any twice continuously differentiable function that
satisfies the Laplace equation is  harmonic, prove
that u(x,y) = x* —y* - 2xy ~2x4 3y,x,y € Ris harmonic. Find a

function v(x, y) sgch that f(2) = u + iv is analytic. [7]
Q
b) Find the p@ﬁ\&t and“type of singularities of the following
functions; ¢ [8]
\Q(G_l_ )
H4 ez 11 - —

(1) fg (z—a)? (11) f([) T 41
Q3 3 Find the Laurent’s series of f(z) = ;(11—_7) in region [10]

(@) ~lz+1]<1 (i) Jz+1] > 2
b) Evaluate [ Cﬁ_;z—ndz,where C is the circle |z - 2| = -;_- [S]

UNIT-II

Q4 a) Show that the transformation w = LC—;Z’-) transforms the circle

|zl =1 onto the rcal axis of w-plane and interior of the Circle
lz| <1 into the upper half of w-plane, [9]

Z
b)  Using the residue theorem, evaluate J; m:(m) dz, where € ig 4
unit circle |z| = 1. [6]
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Q5 @) Ring the residue of function f2) =

1
(=?+1)3

atz=1. [S]

o) Fing the bilincar mapping that maps —1,0,1 of the z-planc onto
—1,_;, 1 of thc w-plane. Show that this maps the upper half of

the ;-plane onto the interior of the unit circle Jw| = 1. [10]
UNIT-III
Q6 a) Fing the inverse Laplace transform of szzzs (5]
b) Find the Fourier series expansion of the periodic function of
order 2@ [10]
fx)=x*-m<x<m.
Hence, find the sum of the series iz B —12- + o
2 22 3 4
Q7 a) Using Laplace transform,
solve y~ +y = sin(3t),y(0) = 0,y (0) = 0. ) (71
X, 0<x< =
b) Find Fourier cosine transform of f ()=41-x +<x<1 [8]
Y2
o, x> 1
UNIT-IV o
Q8 a) Derive the so@ of the following wave equation using D
Alembert’s m@
2y _ 20 _ % _ ) when t =
e ax\,@ x,O)—f(x)andat—-Ovnhent—-O. %]
) 92u  d%u

b) Find @ general solution of the Laplace equation —— +—672— =1

wsing-method of separation of variables. - 6}
2
Q9 a) Use method of separation of variables to solve —Z—I—Z = 3—‘:, given that
yv=0,whent Swandv=0atx=0andx=1 91

b)  Given that
ylx,t) = (Acos(ct\fﬂ + Bsin(ct‘./ﬁ)) (Ecos(xVk) + Fsin(xVk)) is a

. a2 a2
gqneral solution of the wave equatxorllgt—);- =lg? Ex—); where A,B,E,F,k
are arbitrary constants. By ‘putting the initial conditions
scos(3t) when X = land y =0 when x = 0, find the particular

il the solution. [61

form of
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