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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2023
(Elective Course : Mathematics)
MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : Attempt any five questions. All computations
may be done upto 3 decimal places. Use of
calculators is not allowed. Symbols have

their usual meanings.

1. (a) Find the inverse of the following matrix

using the Gauss-Jordan method : 5
1 2 4
A=14 2 1
4 2 4

(b) Find the value of f (3) and f '(3) for the
polynomial f(x)=x*—-x3+x% -1 using

Horner’s method. 3
(¢ If:

f(x):ocx2+[3x+y,
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where o,B,y € R, then the value of the
second order divided difference f [1, 2, 3] 18
o+ B+ 7. Is this statement true ? Justify
your answer. 2

Without computing the eigen values, prove
that the eigen values of the matrix :

6 2 2

A=(2 4 1

2 1 3
satisfy the inequality 0 < A < 10. 3
x -1

x+1
rule with 3 sub-intervals. 3

2
Evaluate I ) dx using Simpson’s %rd

Solve the following system of linear
equations using the Gauss elimination
method, with partial pivoting : 4
Find the Newton’s divided difference

interpolating polynomial for the following
data : 5

5

f(x
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Find an interval of unit length which
contains the smallest positive root of the
equation :

f(x)=x-x-4=0
Taking the endpoints of this interval as the

initial approximations, perform
2 1terations of the Secant method. 5

Using Taylor’s series third order method,
solve the initial value problem : 6

Yy =x+xy, y(0)=1
upto x = 0.2 with A =0.1.

Using Lagrange’s interpolation and the
following data, find an approximate value

of f(1): 4
x f(x)
-3 - 29
-1 -1
0 1
2 11

Solve the system of linear equations :
dx+y+z =4
x+4y—-2z=4
3x +2y -4z =6

using LU decomposition method. 5
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2
Compute .[1 f (x)dx using Romberg rural

technique on the approximate integrals
evaluated by the trapezoidal rule taking
h = 0.5 and A = 0.25. The tabulated values

of f(x) are as follows : 5
x f(x)
1.0 6
1.25 4.6
1.5 5.2
1.75 3.9
2.0 8.5

Find the spectral radius of the iteration
matrix when the Jacobi method is applied
to solve the system of equations :

1 0 2| x -1
0 1 -2||xg|=]| 5
1 -1 1] x5 -3

Do the iterations converge to the exact
solution ? Justify. 5

Using  Euler's method, find the
approximate value of y(0.4) for the initial
value problem :

%:x2+y,y(0):1

with step size h = 0.1. 5
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Determine a unique polynomial f(x) of

degree upto 3 that satisfies : 5
f(xg) =1
f'(xg) =2
f(x)=0

and f(x)=3

where x; = xy + h.

Using the 3rd order classical Runge-Kutta
method, solve the initial value problem : 5

Q:y+2x (1):2
dx y+3x’

Find y(1.2) taking A = 0.2.
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