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PART A
(Answer all questions. Each question carries 3 marks)
Form the partial differential equation for the relationz = f(x* —y?).

2
Solve %p + xzq = y2.

3. Write down the three possible solutions of one-dimensional wave equation.

4. Write the boundary condition and initial condition of the string of length
[ which is initially at rest in equilibrium position and each of its points is

given the velocity (%) = UoSin (nTx),O <x <l

t=0
Check whether the function e*(cosy—isiny)is analytic or not.

6. If u and v are real and imaginary part of an analytic function, show that u
and v are harmonic.

7. Evaluate [ Zdz over the circle |z| = 1.

8.  Find the Taylor’s series expansion of f(z)=sinz about z=0.

9. -z?
Determine the location and nature of singularity of the function 2

z2 °
10. : : 1 .
Find the Residue of ——— at its poles.
(z+1)
PART B
(Answer one full question from each module, each question carries 14 marks)
MODULE I
11. a) Find the partial differential equation of all spheres of fixed (7)
radius whose center lie on the z axis.
b) Solve (y—z)p+(x—y)g=(z—x) . (7)
OR

12.  a) Solve px*+qy’ =(x+Yy)z. (7)
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13.

14.

15.

16.

17.

18.

b)

b)

b)
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Solve by the method of separation of variables
M _ oM,y where u(x,0) = 6e”>
OX ot

MODULE II

Derive the solution of one-dimensional wave equation.

Find the temperature distribution in a rod of length 2m whose
end points are maintained at temperature zero and the initial

temperature is f (x) =100(2x — x°) .

OR

A tightly stretched string with fixed end points x = Oand x = lis
initially at rest in its equilibrium position. If each of its points is
given velocity AX(I —x).Find the displacement of the string at any

distance x from one end at any time t.

A rod of length L is heated in such a way that its ends A and B

are at zero temperature. If initially its temperature is given by

u= Cx(;_x), 0 < x < L,find the temperature at time t.

MODULE III

If f(z)= u+iv is an analytic function and uv = a constant, show
that f(z) is a constant.

Verify that u=x®-3xy’is harmonic and find its harmonic

conjugate v.
OR

Check whether f(z)=Ilogzis analytic or not.

Determine the region of the w-plane into which the triangular
region bounded by x = 1,y = 1and x + y = 1 is mapped by w = z2

MODULE IV

Evaluate [.z?dz where C is given by the line 2y =x from (0,0) to
2,1).

eZz

B dz where C is the circle |z|=2.
Z+

Evaluate I
C

OR

2z+1

> dz where C is
7" +2Z

Using Cauchy’s integral formula, evaluate I
C

the circle |z|=2.
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19.

20.

b)

b)

b)
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Find the Taylor series expansion of f(z) = ﬁ about z = 3. Also

state the region of validity.

MODULE V

Expand f(z)=; as a Laurent series valid in the
(z+D(z+3)

annulusl<|z<3.

) Zz—3 )
Use Residue theorem to evaluate I—dz where C is the

22?2 +22+5
circle|z +1-i|=2.
OR
2
Evaluate Cm dz where C is |z-2|=2 by using Cauchy

Residue theorem.

(00
Using contour integration, evaluate fo Zra?)?
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