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UNIT -1 CO | PO | Marks
1 a) | Discuss the consistency and hence solve the system of equations 1 1 5
x1+2x2+2x3 :4', xZ_X3: 1, x1+3x2 :O
b) | Apply Gauss-Seidel iterative method to find the approximate
solution of the system of equations 27x, +6x, —x, =85, 1 1 ;
6x, +15x, +2%, =72, X +X, +54%, =110with initial solution as
(0, 0, 0). Perform 3 iterations.
c) | Determine the eigen values and corresponding eigen vectors of the
7 -2 0
matrix A=|-2 6 -2]|. ! ! /
0 -2 5
OR
1 2 3
2 a) | Find the rank of the matrix (1 4 2]. 1 1 6
2 6 5
b) | Apply Gauss-Seidel iterative method to solve the system of
equations:10x+y+z =12, x+10y+z=12, x+y+10z =12. 1 1 7
with initial solution as (0, 0, 0). Perform 3 iterations.
Find the eigen values and the corresponding eigen vectors of the
c) 2 21
matrix A=|1 3 1]. ! ! !
122
UNIT -2
3 a) | Obtain the Fourier series expansion of the periodic function ) .
f(x)=e?*in (0,27). 6
b) | Find the Fourier series of the triangular wave given by the function
1+ﬂ —§<x<0
£ (x) 3 2 2 1 7
(%)= 4x 3
1-— O<x<—
3 2




Express y as a Fourier series in the interval (0, 21) up to the first

harmonic term for the following data:
Xx[0 |1 |2 3 4 5
yl4 |8 |15 |7 6 2

OR
a) | Obtain the Fourier series expansion of f(x)=x in the interval
(0,2D).
b) | Obtain the Fourier series expansion of f(x)=xcosx in the
interval (— 7, 7 ).
c) | Obtain the Fourier series of y up to the first harmonic term from
the following data:
x | 0° | 60°]120° | 180° | 240° | 300°
y|79]|72|36 |05 |09 |6.8
UNIT -3
a) | Form the partial differential equation by eliminating the arbitrary
functions from z = f(x + at) + g(x — at).
V)| solve: <’ (y-2)p+ y* (2 - x)a = 22 (x - y)..
c) | Obtain the various possible solutions of one-dimensional heat
equation u, = c?u,, by the method of separation of variables.
OR
a) | Form the partial differential equation by eliminating the arbitrary
function F from F(x? +y? z—xy) = 0.
b) | Solve:(mz—ny) p+(nx—Iz)gq=ly—mx.
c) | Obtain the various possible solutions of one-dimensional wave
equation u,; = c?u,, by the method of separation of variables
UNIT -4
a) | Find the inverse Fourier transform of the function e~!sl%,
b) Find the Fourier Transform of the function
( )_{1 for|x| <1
fx)= 0 for|x|>1
1, 0<t<1
c) | Solve the integral equation fowf(x) sintx dx = {2, 1<t<?2
0, t>2
OR
a) | Find the inverse Fourier transform of F[s] e,
2_x? X|<a
b) | Find the Fourier transform of f (x) = a X | | )
0 x| >a
c) | Find the Fourier cosine transform of the function

X O<x<l1
f(x)=92-x 1<x<2
0 otherwise




UNIT -5

2
Find the extremal of the functionalj(y'z—y2+4y cosx)dx,
0

9 a)
given y(0)= y(%) =0
b) | Show that the curve joining the points (1,0) and (2,1) for which
2
| = j% 1+ y"?dx is an extremum is a circle
1
c) | Find the path on which a particle in the absence of friction will
slide from one point to another in shortest time under the action of
gravity.
OR
10 | a) | Derive Euler’s equation in the form ﬂ - i i =0
oy dx\{oy
7
b) | Solve the variational problem & j(y2 —y'z)dx =0 under the
0
conditions y(0) =0 and y(%)=2.
c) | A heavy cable hangs freely under the gravity between two fixed

points. Show that the shape of the cable is Catenary.
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