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Instructions to Candidates:

Attempt all ten questions from Part A, four questions out of seven questions
from Part B and two questions out of five from Part C.
Schematic diagrams must be shown wherever necessary. Any data you feel
missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly.
Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL

be giv 25 words [10x2=20]

Q.1 Write the necessary conditions for f(z) to be analytic.

Q.2 What is Isolated and Removable singularity?

Q.3 Find the points in the z-plane where the mapping w = f(z) fails to be conformal, when
f(z) = 2*- 2%

Q4 Evaluate [ ==, where C is the circle x*+y? = 4.

Q.5 State Residue theorem.

Q.6 Compute the residue at each pole for the function —

F(z) =

i =224 2
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Q.7 Write the orthogonality of Legendre Polynomials

QR Find the value of h;’h}

Q9 Define vector space with examples

Q 10 What is Gram-Schmidi orthogonalization process

(Analytical/Problem solving questions) [4xBu32)
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Q1 Determne the analytic function w =u + v, ifu = r.f‘i! con2x -y sinly).
.2 Fxpand i;: hy Taylor's series about the poimt 2=0; 2= 1.
I 5

Q' Evaluate f:“ °

by contour integration,
Sedunf

Q4 Express Pixy = x'+ 2074 20 - x - 3 interms of Legendre's polynomial.
L

(S Show that JxJf (xdx = j 1500 + J{ ()] + .
()0 Show that 5 1a vector subspuce, where -
’ TR (YIS WO VRS TR 3 S8 1)

0 Ve Giam Sclimdy process 10 obtin

M onhogony| basis  from the basis set
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PART - C
(Descriptive/Analytical/Problem Solving/Design Questions)  [2x15=30)
Atltempl any Iwo guestions

Q.1 _[a'_l Show that under the transformation w = :—‘: . real axis in the z-plane 15 mapped

into the circle Iwl = 1. What portion of the z-plane corresponds to the intenor of
the circle?

(b)  Find the bilinear transformation which maps the points z = 0, -i,-1 into w = i.1.0
1

2 I —_—
Q2 (a ‘Enpmd the function e for -

() lzil (1) l<kl<2 (ii) ki>2 (iv) D<lz-1l<]

sinmz? +cosmz?
(z=1)¥(z-2) dz; lzl=3

. Q.3 Construct an orthonormal basis from E* wilhi (1,1.1) as the starting basis.

(b)  Evaluate the integral |

P m dx _ mla+2b)
Q.4 Show that [__ (R+at)xZsbT) — Zabi(asnyz WhEreb>0andc > ()

Q5 (a) Prove that [ '(P;)?dx = n(n + 1)

(®)  Prove that - [3(x) +J3,:00) = 2 [2 J300) — 2 J2_, (x)|

-
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