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Special credit will be given for accuracy and relevance
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spelling, untidy work and illegible handwriting.
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x2+y2+1—2ycoth(2[3)=0.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20

1. a) Find the equation of a circle in the complex
plane joining the points A(z;) and B(z,)
as diameter.

b) Using inverse Laplace transform, find the
following function :

S

. 5+5
s4+4a4

2. a If tan_l(x+iy)=oc+i[3 where x, y, o and

B are real, and z(=x+iy)#=xi, then show

that x2 +y2 +1-2ycoth(2B)=0.

b) Solve the following by Laplace transform :
y'(t)+2y'(t)+2y(t)=2, y(0)=0,
y'(0)=1. 5+5

3. a) Suppose that Dc € and f: D— (is
analytic in D. Show that

2 2
[a—2+6—2] | f(z)P=41 F(2) .
ox oy

b) Using convolution theorem show that

L_l{ﬁ}=%{(3—t2)sint—3tcost}.
(s +1)

5+5
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4. a) Show that the transformation o= p—

2

maps the circle x +y2 —4x=0 onto the

line 4u+3=0.

b) Show that the function u= %log(x2 + y2)
is harmonic. Find its harmonic conjugate
and the corresponding analytic function in

terms of z.
Group - B

Answer any three questions. 6x3=18

S. If L{f(t)}=f (s), then show that
dn —_
L{tnf(t)}=(_1)n_f(s)’ n= 1’ 21 3’ cee .
ds™
6. Using Laplace transform solve
y"(t)+ 2y (t)+5y(t)=4e’, given that
y(0)=y'(0)=0.

-1 S _i .
7. Show that L {—(32_a2)2}_2asmhat'

33 3,.3
8. Letf(z)=x2 y2+ix2+y2,z¢0
X" +y X" +y

=0, z=0.

Show that though Cauchy-Riemann equations
are satisfied at (0,0), f'(0) does not exist.
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Let f(z)=u+iv be analytic in a domain D and
arg f(z) is constant in D. Show that f(z) is
constant in D.

Define cross ratio of four complex numbers
21,259,253 and Zy. Show that a bilinear

transformation leaves a cross ratio invariant.
Group - C
Answer any four questions. 3x4=12
State first shifting property and change of scale
property of a Laplace transformation.
s2—s+1
(2s+1)%(s—1)

If L{f(t)}= ,find L{f(2t)}.

Find Laplace transformation of the function
tsin3tcos 2t.

State and prove convolution theorem.

Find all the roots of (1+2)° = (1-z)°.
Find the general values of it.

Prove that the function e ™(xsiny—ycosy) is
harmonic.

Find the bilinear transformation which maps
zy =1, z5 =1, z3 =0 into wy =-ti, Wy =,

ws = —1 respectively.
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