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Express f(x) = x as a half range sine

series in 0 < x < 2. 2V

Unit II1

Determine the stereographic projection of
the following points on the sphere of
radius 1 and centre (0, 0, 0) :

i 1+

(i) 1 -4 2%
Prove that an analytic function with

constant modulus is constant. 2V

For what values of z, the function z = sinh
u cos v + i cosh u sin v ceases to be

analytic. 2%

Show that the function u(x, y) = x3 —

3xy? is harmonic and find the
corresponding analytic function. 2V
4
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2. (a)

(b)
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(Compulsory Question)

Ifu=x%—xsinyandv=x%?2+x+y,

then find o) . 1
a(x, )

Define Beta function. 1

State Dirichlet’s integral. 1

Define conformal mapping. 1

State Parseval’s identity for Fourier series.
1

1
Show that : F(Ej = \/; 2

Unit I

If x=rcos0,y=rsin0, show that : 2%

o(ry) ar,0) _,
or,0) ax.y)

1
Express Io x"(1-x")Pdx in terms of
Beta function and hence evaluate :
1
j0x5(1—x3)3dx. 2%

2

(b)

(b)

I
Prove that I'(m)I'(1—-n)= R when

nnll
n—1
[ —dx=— L 2
0 1+x sinnll
Evaluate the integral
1 1
Io _[; Io+x+y f(x,y,z)dx dy dz where
fx v 2) =1 2%
Unit IT
Find the Fourier expansion of f(x) = x in

[, . 2%
Obtain the Fourier series expansion of
the function f in (0, 2m) defined as :

xforO<x<m

Oform<x<2m’ 2%

f(X)={

Find the Fourier series expansion of the

function f with period 2n defined as :

—1for—-nt<x<0

1
1 forO<x<m ° 2%

f(X)={
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8. (a)
(b)
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Unit IV

Find the fixed points, normal form and

nature of bilinear transformation

z

w= Y 2%
Find the Mobius transformation which
maps the points z; = 2, z, = i, z3 = -2,
into the points w; = 1, w, = i, wy; = —L.

2%

Find the bilinear transformation which
maps the points z = 0, —1, i onto w = i,
0, «, Also find the image of the unit
circle |z | = 1. 2%
Show that the family of circles | w—1 | =k
is transformed into the family of
lemniscate |z — 1| |z + 1| = k under the

transformation w = z2. 2Y
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(b)

(b)

Unit IV

Find the fixed points, normal form and

nature of bilinear transformation

z

w= - 2%
Find the Mobius transformation which
maps the points z; = 2, zy = i, z3 = -2,
into the points wy = 1, w, = i, wy; = —L.

2%

Find the bilinear transformation which
maps the points z = 0, —1, i onto w = i,
0, «, Also find the image of the unit
circle |z | = 1. 2%
Show that the family of circles | w—1 | =k
is transformed into the family of
lemniscate |z — 1| |z + 1| = k under the

transformation w = z2. 2V
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