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Answer Question No.1 which is compulsory and any FIVE from the rest.

The figures in the right hand margin indicate marks.

Answer the following questions :

Define Charpit'smethods of a partial differential equation.

What are Parabolic andhyperbolicequations? Give one example in each case.
Explain Laplace equation in Cylindrical co-ordinates.

Solve uy, + u,, = 0 by the method of separating the variables.

Check whether the function f(z) = In|z| + i argzis analytic are not.

Determine a and b such that the function f(z) = ax® + by3 is harmonic.

Find the Taylor’s series expansion ofzi2 aboutz = —1.

State C-R Equations in polar-and Cartesian form.
Define convergence and radius of convergence of power series.
Define isolated singularity and essential singularity of a function with examples.

Solve: (x2 —yz)p+ (y? —xz)q = (2% — yx)
Solve: g?r — 2pgs + p%t = 0,by Monge’s method.

Solve:(D® — 7DD? — 6D3)z = sin(x + 2y) + e3**Y
,whereD = i,andD': i.
ox ay

Transform the equation u,, + 6uy, + 9u,, = 0to normal form using suitable
transform and solve it.

z34sinz
(z=0)2’

Integrate the functionf(z) = where C is the boundary of the square
with vertices £ 2 and * 2i.

State and prove D’Alemberts solution of the wave equation.

Determine the analytic function whose real part is
u(x,y) = e?*(xcos2y — y sin2y)
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Determine whether the function u(x,y) = sinx coshy is harmonic or not. If yes,
find corresponding analytic function.

Find the Laurent series expansion of f(z) =

(i) 1<|z] <3 (i)0< |z+ 1] < 2.

Evaluate the integral by using Residue theorem
¢ Z coshmz
C z%*+13z2436

— L _in the region
(z+1)(z+3) g

dz,c:|z| = m.

. e d
Evaluate the integral:[ —(x2+4)(xx2+9)-

ao

. 2
Evaluate the integral: [ ————.

Write short answer on any TWO :

Residue theorem and poles.

Cauchy integral formula with higher order derivatives.
Derivation of Polarform of Laplace equation.
Charpit's methods.
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