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ELECTIVE COURSE : MATHEMATICS 

MTE-10 : NUMERICAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

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

1. (a) Find an interval of unit length 
which contains the root of the equation 
x3  — 3x — 5 = 0. Using Newton — Raphsoes 
method, perform two iterations to find the 
approximate value of root. 

(b) The area A of a circle of diameter d is given 
for the following values : 

d 80 85 90 95 100 
A 5026 5674 6362 7088 7854 

Find approximate value for the area of circle 
of diameter 82 using Newton's forward 
difference formula. 
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(c) Construct a fixed point iteration form 

x = g(x) for the equation x3  + x2  — 1 = 0 

so that the method converges in the interval 

[0, 1]. 3 

2. (a) Find the inverse of the matrix 

2 —2 4 

2 3 2 

—1 1 —1 

using LU decomposition. 	 5 

(b) The following table of values is given : 

x 0.2 0.3 0.4 0.5 0.6 

y(x) 1.8054 1.5769 1.2834 0.9483 0.5981 

Using all possible values of h, find 
approximate value of y"(0.4) using the 

difference formula 

y"(x) = 
1 [y (x — h) — 2y (x) + y (x + h)]. 5 

3. (a) Use Stirling's formula to find y35, given 

Y20 = 512, y30 	- = 439, v40 	- v50 = 346, 	= 243.  5 
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(b) 	The Gauss — Seidel method is used to solve 
the system of equations : 

—2 1 5 xl 15 

4 —8 1 X2 -21 

4 —1 —2_  _ x3  _ 	_ — 1 

Check whether the method converges for 
the given system of equations or not. 	5 

4. (a) Set up divided difference table for the 
following function and hence find the 
interpolating polynomial : 

x —3 —1 0 2 3 

f(x) — 9 5 3 11 33 

(b) Use fourth order classical Runge — Kutta 
method to approximate y2  when h = 0.1, 

given that y = 1 when x = 0 and --Y—d  = x + y. 6 dx 

5. (a) Use Lagrange's interpolation to find f(3) 
from the following table : 	 4 

x 0 1 2 4 5 6 
lx) 1 14 15 5 6 19 
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(b) For the method 

f'(x°' = 2 1h I 
 ,— 3 flx0) + 4 f(xo + h) — f(xo + 2h)) 

determine the optimal value of h based on 
the criteria : 

Max I Truncation error I = 
Max I Round-off error 

when f(x) = 1 	, 1 	x 	2 and the 
1 + x 

maximum round-off error in evaluating 

f(x) is 0.005. 

6. (a) Use the Composite Trapezoidal rule to 
0.5 

f
evaluate the integral 	f(x) dx where f(x) 

0.1 
is given by 

x 0.1 0.2 0.3 0.4 0.5 

f(x) 0.425 0.475 0.400 0.450 0.575 

Integrate with all possible values of the step 
lengths. Improve the results obtained using 
Romberg integration. 

(b) Express V1 + 11282  in terms of 62  and a 

constant. 	 3 
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(c) If E A2 fk  a A fn  + b A fo  then find the 

k = 0 

values of a and b. 2 

7. (a) Suppose that the roots of the equation 

x2  + px + q = 0 are a and b. A fixed point 

iteration method is written as 

-  xi.+1  = 	q  
xi  + p 

Find the condition on a, b such that this 

iteration method converges to the root a. 	4 

(b) Using three iterations of the inverse 

power method, find the eigenvalue nearest to 
1 	5 

5.5, of the matrix 

 

. Assume the 

   

2 4 

initial approximation to the eigenvector as 

A (o)  = [0.6 0.51T. 
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