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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2023 

MTE-10 : NUMERICAL ANALYSIS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Attempt any five questions. 

 (ii) All computations may be done upto 3 

decimal places.  

 (iii) Use of calculators is not allowed. 

 (iv) Symbols have their usual meanings. 

1.  (a) Solve the system of equations :  

4 4x y z    

4 2 4x y z    

3 2 4 6x y z    

using LU decomposition method. Take U 

with diagonal elements as 1. 6 
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(b) Locate the smallest positive real root of the 

equation 2 1 0x x    in an interval of 

unit length. Taking the end points of this 

interval as the initial approximation 

0 1, ,x x  perform two iterations using 

Regula-Falsi method. 4 

2. (a) Obtain an approximate value of y(1.2) 

using the Taylor’s series method of order 

three for the initial value problem : 4 

   2y x y , (1) 2y   with 0.2h   

(b) The equation 2 0x ax b    has two real 

roots p and q such that | | | |.p q  If we use 

the fixed point iteration 





1k

k

b
x

x a
 to 

find a root, then to which root does it 

converge ? 4 

(c) Show by induction that :  

  ( ) ( 1) ,n x h n xe e e   

where   is the forward difference operator 

and 1 0h x x  . 2 
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3. (a) Using Lagrange interpolation, find the 

approximate value of f(1) from the 

following data : 4 

x f(x) 

– 3 – 29 

– 1 – 1 

0 1 

2 11 

(b) The solution of the system of equations 

     
          

1 4 5

6 2 8

x

y
 is attempted by the 

Gauss-Jacobi and Gauss-Seidel iteration 

schemes. Set up the two schemes in the 

matrix form. Will the iteration schemes 

converge ? Justify your answer. 6 

4. (a) Determine the value of h for the function 

4( ) (2 ) , 1 2f x x x     with equally spaced 

nodal points, so that the quadratic 

interpolation satisfies |error|   10– 6. 3 

(b) Evaluate the integral 
1

0
I

3 2

dx

x


  using 

the Trapezoidal rule with 2 and 4 

subintervals. Determine the minimum 

number of subintervals required if the 

error in magnitude is less than 0.002. 7 
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5. (a) Locate the negative real root of smallest 

magnitude in an interval of unit length of 

the equation 3 23 8 8 5 0.x x x     Taking 

the mid-point of this interval as the initial 

approximation iterate twice using the 

Birge-Vieta method. 6 

(b) Using the Runge-Kutta fourth order 

method with h = 0.2, find an approximate 

value of y(0.2) for the initial value  

problem : 4 

  2 2,y x y    (0) 1y  

6. (a) Estimate the eigen values of the matrix : 

1 2 1

1 1 1

1 3 1

 
 
 
  

  

using the Gerschgorin bound. Draw a 

rough sketch of the region where the eigen 

values lie. 5 

(b) The following data values for finding an 

approximation to (0.3)f  are given : 5 

  

x f(x) 

0.1 0.091 

0.2 0.155 

0.3 0.182 

0.4 0.171 

0.5 0.130 
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 Using the central difference formula of 

O(h2), find an approximation to (0.3)f

with h = 0.2 and h = 0.1. Hence find an 

improved estimate using extrapolation.  

7. (a) Obtain the unique polynomial P(x) of degree 

3 or less corresponding to a function f(x), 

where (0) 1, (0) 2, (1) 5, (1) 4.f f f f       4 

(b) Solve 
dy y x

dx y x





 with y(0) = 1 using 

Euler’s method in the interval [0, 0.04] by 

dividing the interval into 2 subintervals. 3 

(c) Using synthetic division, find (3)f  where 

5 4 2( ) 3 2 1f x x x x    . 3 
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(i) 

(ii) 

(iii) 

(iv) 

4 4x y z    

4 2 4x y z    

3 2 4 6x y z    

LU U 

1 



 [ 7 ] MTE–10 

  P. T. O. 

2 1 0x x  

0 1,x x

   2y x y , (1) 2y , 0.2h   

y(1.2) 

2 0x ax b  

p q | | | |p q







1k

k

b
x

x a

( ) ( 1)n x h n xe e e    

 1 0h x x 
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f(1) 

x f(x) 

– 3 – 29 

– 1 – 1 

0 1 

2 11 

     
          

1 4 5

6 2 8

x

y

4( ) (2 ) , 1 2f x x x    h 

10– 6 
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2 4 

1

0
I

3 2

dx

x




0.002 ]

3 23 8 8 5 0x x x   

h = 0.2 

  2 2,y x y   (0) 1y  

y(0.2) 

1 2 1

1 1 1

1 3 1
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(0.3)f

x f(x) 

0.1 0.091 

0.2 0.155 

0.3 0.182 

0.4 0.171 

0.5 0.130 

O(h2) 

h = 0.2 h = 0.1 (0.3)f

]

f(x), f(0) = 1, 

   (0) 2, (1) 5, (1) 4f f f  

3 P(x) 

[0, 0.04] 

y(0) = 1 

dy y x

dx y x






(3)f ]

5 4 2( ) 3 2 1f x x x x   
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