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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Simple and non-programmable scientific calculators are allowed.
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1. State De Moiver’s theorem on complex numbers.
2. Write the formula of sin A(x + y)

1
V3 +i
Prove that sinh ' z = log{er\/z2 +1}
Find all the roots of *~ —1%0and 1dentify the roots which are also roots of

X +xP+1=0

3. Find the modulus of z =

Define limit of a complex function. Evaluate lim — !
z>i 72 +1
Show that f'(z) = z Im(z) 1s differentiable only at z = 0 and f"(0)=0.
State the necessary andisufficient conditions for the complex function
fz) = u +iv to be analytic function. Find the analytic function f'(z) = u + iv ,if
u=x> - 3x)”. Also determine its imaginary part v.
OR

Define harmonic function. Show that u(x, y) =2x—x’ +3x)” is harmonic. Find

also its harmenic conjugate v, where f(z) = u + iv.

State the following on complex analysis:
(1) Cauchy—Goursat theorem (i1) Cauchy’s integral formula (ii1) Liouville’s
theorem:

Evaluate _[ (x2 — iyz)dz along the parabola y = 2x* from the points (-2, 8) to (2, 8).

c
2z

1. Evaluate f

[&

dz where c 1s the circle |z| =3,

(z+1D)?*

cosz?

2. Evaluate § m
z—1)z—

c

dz , where c 1s the circle ‘z‘ =3,

OR
Find the upper bound for I e”dz where c 1s the line segment joining the points

c

(0, 0)to (1, 24/2).
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Find Laurent’s series expansion in the power of z that represents the function

f(2)=

in the domain‘ z | 1.

Z(1-2)

1. Find the radius of convergence of i ((27:))2! (z-3i)
n=0\N:

2. Find residues at each pole for f(z) = 1

(z —3)(2 —l)2

Form the partial differential equation from z=x y +f (x* +?)
Solve p* —g*=x-y
Solve (x> —y* —z")p+2xyq=2xz
OR
Form the partial differential equation from(x—a)(y—5b)—-z" =x" +)”.
Solve p(1+¢q)=q:z

Apply Charpit’s method to solve px+ gy = pg

Discuss the classification of'the second order linear partial differential equation.
Solve the equation 9% £ 5 @ ', by the method of separation of variables

Ox ot
given that u(x,0)=6e"
Solve 92 _3£ +4 Oz _ a2y
ox’ ox’ovn. o’
OR
Classify the partial differential equation

2 2 2 s
Ou  ,O0u O _ a5 parabolic,
ox’® oxoy oy’

elliptic or hyperbolic?
Solve the equation% = i’; by the method of separation of variables
ot ox
given that u(x,0) =sin 7 x
TheVibration of an elastic string is governed by the partial differential equation
o’ul
6t  Ox° .
The length of the string is” and the ends are fixed. The initial velocity is zero

and the initial deflection is ¥(¥:0) =2 (8N X+8I3X) iy 4 the deflection #(¥ 1)

of the vibrating string for t >0.
sk e sk sk ok sk sk sk skosk sk

04

03

04

03
04
07

03
04
07

03

04

07

03

04

07



