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UNIT -1 CO | PO | Marks
2 3 -1 -1
: 11 -1 -2 -4
1l |a 1|1 6
) | Find the rank of the matrix 3 1 3 —of
6 3 0 =7
b) | Apply Gauss-Seidel method to approximate the solution of the system 1] 1 7
of linear equations 20x + y — 2z = 17, 3x + 20y — z = —18 and
2x — 3y + 20z = 25. Perform three iterations.
C) | Test the consistency of the system of equations x — 2y + 3z = 2, 111 7
3x —y+4z =4and 2x + y — 2z = 5 and hence solve if consistent.
OR
2 | a) | Solve the system of linear equations 2x + y + 4z = 12, 111 6
4x + 11y —z =33 and 8x —3y + 2z =20 by Gauss elimination
method.
b) | Find the eigenvalues and the corresponding eigenvectors of the matrix | 1 | 1 7
6 -2 2
a=| ]
2 -1 3
c) | Investigate the values of A and u such that the system of equations 111 7
xX+y+z=6,x+2y+3z=10and x + 2y + 1z = u may have
(i). a unique solution (i1). infinitely many solutions and
(ii1). No solution.
UNIT -2
3 | a) | Apply Newton-Raphson method to approximate root of the equation | 1 | 1 6
3x = cosx + 1 near x = 0. Perform three iterations.
b) | Apply Lagrange’s interpolation formula to approximate f(1.5) from | 1 | 1 7
the data given below.
X 0 1 2 5
f(x) 2 3 12 | 147
C) | Apply Simpson’s 1/3" rule to evaluate folﬁdx by taking 7 ordinates. | * | 1 | 7
Hence deduce the value of log,, 2.
OR




Apply appropriate interpolation formula to estimate the number of
students who have obtained marks between 40 and 45 marks from the
data given below.

Marks 30-40 | 40-50 | 50-60 | 60-70 | 70-80
No of students 31 42 51 35 31

b)

Apply the Runge-Kutta method of fourth order to compute y(0.2)
given Z—i’ = i —~_ with y(0) = 1.

24 x2

Evaluate fOE vcos x dx using the Trapezoidal rule by taking seven
ordinates.

UNIT -3

Obtain the Fourier series expansion of the periodic function
f(x) = 2x — x? over the interval (0, 21).

The intensity of an alternating current after passing through a rectifier

L N _(Ipsinx for 0<x<m .
is given by i(x) —{ 0 for nstzn} where [, is the
maximum current and the period is 2m. Express i(x) as a Fourier

series.

Find the inverse Fourier transform of F(s) = e~5.

OR

Obtain the Fourier series expansion of the periodic function f(x) over

the interval (0, 21). Where f(x) = {l 5 x ‘;‘;‘; (l) z;z é l}

b)

Obtain the Fourier series expansion of the periodic function
_(—m for —m<x<O0
f(x)_{x for 0<x<n}'

Find the Fourier sine transform of f(x) = e 1.

UNIT -4

Derive the finite difference formula to solve the one-dimensional wave
equation u, = c?u,,.

Approximate the solution of the boundary value problem u; = u,,
under the conditions u(0,t) = u(1,t) =0 and u(x,0) = sinmx,
0 < x < 1 using Schmidt method taking h = 0.2 and a = 1/2.

Evaluate the pivotal values of the equation u;; = 16u,, taking

h=1 up to t=1.25. The boundary conditions are u(0,t) =0,
u(5,t) = 0; u.(x,0) = 0 and u(x,0) = x2(5 — x).

OR

Derive the expression for Crank-Nicolson method to solve the one-
dimensional heat equation u, = c?uy,.

b)

Solve the wave equation u, =u,,, given that u,(x,0)=0, u(0,t) = 0,
u(1,t) = 0 and u(x,0)=sinzx for 0< x < 1, by taking h = 0.25 and
k = 0.2. Compute up to two-time levels.




2

¢) | Solve 2% =22in 0 < x <5,¢ > 0 given that u(x, 0) = 20, u(0,) = 0
and u(5,t) = 100. Compute u for two time-levels with h = 1 and
a=-

2
UNIT -5
9 | @ | Find the extremal of the functional f:ol(l + x2y")y'dx.

b) | Solve the variational problem (Sfol(x +y+y'?)dx =0 under the
conditions y(0) = 1 and y(1) = 2.

c) | Find the path in which a particle, in the absence of friction will slide
from one point to another in the shortest time under the action of
gravity.

OR
_ ) . df d [(of) _
10 | a) | Derive Euler’s equation ¥ o (a_y') = 0.

b) | A heavy cable hangs freely under gravity between two fixed points.
Show that the shape of the cable is a catenary.

¢) | Find the extremal of the functional f;ol(y2 + y'? — 2y sinx)dx. under

the conditions y(0) = y (g) =0.
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