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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

	

nn1r=tr--, 
	June, 2018 

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. Symbols have their usual meanings. 

1. (a) From the following data, find the number of 

students having weight between 

60 and 70 kg : 

Weight (in kg) No. of Students 

0- 40  250 
40 — 60 .120 
60 — 80 100 

80 —100 70 
100 -120 50 
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(b) Construct a fixed point iteration form 

x = g(x) for the equation x 3  + x2  — 1 = 0 so 

that the method converges in the interval 

[0, 1]. 

(c) Starting with x0  = 0.5, do two iterations of 

the Newton-Raphson method to find an 

approximate root of the equation 

x3  + 3x — 1 = 0. 2 

2. (a) Determine the constants a, 13 and y in the 

differentiation formula 

y"(x0) = ay (x0  — h) + 13y (x0) + yy (x0  + h), 

so that the method is of the highest possible 

order. Find the order and the error term of 

the method. 5 

(b) Set up the Gauss-Jacobi iteration scheme in 

matrix form for the following linear system 

of equations : 

4x1 — x2 = 3 

—x1 + 4x2 - x3 = 2 

—x2 + 4x3 = 3 

Show that the iteration scheme is 

convergent. Hence, find the rate of 

convergence of this method. 5 
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3. (a) A particle is moving along a straight line. 

The displacement x of the particle at some 

time instances t are given below : 

t x 

0 5 

1 8 

2 12 

3 17 

4 26 

Find the velocity and acceleration of the 

particle at t = 4. 	 5 

(b) Solve the following system by the method of 

LU decomposition : 	 5 

2x + 3y + z = 9 

x + 2y + 3z = 6 

3x + y + 2z = 8 
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4. (a) Find the interval of unit length which 

contains the smallest positive root of the 

equation x3  — 2x — 10 = 0. Using the 

mid-point of this interval as initial 

approximation, perform two iterations of 

the Birge-Vieta method. 

(b) Determine a unique polynomial f(x) of 

degree S 3 such that 

f(x0) = 1, f'(x0) = 2, f(xi) = 2, f'(x1) = 3 

where x1  — xo  = h. 

5. (a) Find an interval of unit length which 

contains the smallest positive root of the 

equation 

f(x) = x3  — 5x + 1 = 0. 

Taking the end points of this interval as 

initial approximations, perform two 

iterations of the Secant method. 3 
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(b) Evaluate the integral I= 

	

	, using 
3 + 2x 

0 

trapezoidal rule with 2 and 4 sub-intervals. 

Determine the minimum number of 

sub-intervals required, if the error in 

magnitude is less than 0.002. 

(c) Prove that IA = .111 + -1 52
, where 8 is the 

4 

central difference operator andµ is the mean 

operator. 	 2 

6. (a) Find the value of a to ensure the fastest 

possible convergence with the iteration 
ax +2 + 1 

formula xii+i  = n x  

a + 1 

(b) Solve the system of equations 
x1  — x2  + 3x3  = 4 

2x1  + x2  + 4x3  = 12 

3x1  + 5x2  — 2x3  = 17 

by Gauss-Elimination with partial pivoting. 	5 
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7. (a) Find y(1.2) as a solution of 

= x2 + y2, y(1) = 2,  h = 01  

using Runge-Kutta method of order 2. 	5 

(b) Estimate the eigenvalues of the matrix 

/1 —2 	3 

6 —13 18 

—10 14, 

using the Gershgorin bounds. Draw a rough 

sketch of the region where the eigenvalues 

lie. 5 
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(N ) tv-Ilcbtu i x3  + x2  - 1 = 0 	x = g(x) 
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MTE-10 	 8 



3. 	 Wir 	113T 	F t I r.9 W:PT VT( 

-Err f f4Rucrq xt-4 Ren Trzrr : 

t x 

0 5 

1 8 

2 12 

3 17 

4 26 
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2x+ 3y + z= 9 

x+ 2y+ 3z= 6 

3x +y+ 2z= 8 
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