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Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4)  Use of non-programmable electronic pocket calculators is allowed.

5) Assume suitable data, if necessary.

Q1) a) Find an orthonormal basis for the Euclidean space R* by applying
Gram-Schmidt’s method to the following vectors; (1, -1, 0), (0, 1, 0)
and (2, 3, 1). [S]

b) The complex potential for an electrostatic field is given w = ¢ + ix,
which is analytic. If ¢ + ¢ = e™ (cosy — siny), find the function ® = f(z)

[5]
z—2 : :
02) a) Evaluate q‘Dz— dz, where cis |z —i|=Y% [5]
77 +1
d’y .
b)  Solve the differential equation of a system given as e + 45 +4y=¢"”
with y(0) = 0, y'(0) = 0, by using Laplace transform. [5]
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03) a)

b)

04) a)

b)

05) a)

b)

Find the Laplace transform of half wave rectified sine wave defined as

sin(or), 0<t< 77
f= [5]

0, A)<t<z
and f(“‘z—j f@

Solve the following differential equation by series solution method

dy

(1-x°

—2x Zy+2y 0. [5]

Find the dominant eigen value and the corresponding eigen vector by

power method of [5]
1 6 1 1
A=|1 2 O |taking X,=|0
0 0 3 0
o’u d'u

Solve the boundary value problem e + W =0 for the given square

of sides three units. [5]

50 100 100 50

Solve the equation 2u_ — u, = 0, u(x, 0) = 50(4 — x), u(0, 1) = 0,
u(4,0)=0, with A =1, upto t = 1. [S]
Using Galerkin’s method, solve the boundary value problem [S]

d dy
Ic dx +y=x,y0)=0, y(1)=1
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06) a)

b)

07) a)

b)

08) a)

b)

Find the extremal’s of the functional and extremise value of

[e=y7dx subject 10 (0) = 0, y(2) = 4. [5]

Solve the linear equation system using least square method x —y =1,
x+2y=3,&x-2y=-1. [5]

4 o :
Show that the function @ =— transforms the straight line x = ¢ in the

Z
zplane into a circle in the w-plane. [S]
Find the Fourier cosine transform of [5]

x for O0<x<V
f(x)=1=-x for Y2<x<l
0 for x>1

The system shown in the figure begins to vibrate with initial

1
displacement Yo = L} assuming that there is no friction determine the

subsequent motion [k, = I, k, = 1,k, =1, m =m, = 1] [5]

§ K =

\

Solve the equation U, = U_, u(x, 0) = %, u(0, 1) = 0,
u(10, 1) =0, ut(x, 0) =0 for x =0(1) = 10; t = 0(1)5. [5]
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