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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2024 

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) Using divided differences, show that the 

data :   

x  f x  
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represents a second degree interpolating 

polynomial. Hence obtain the polynomial. 

4 

(b) Find an interval of unit length which 

contains the negative real root of 

  38 3 0f x x x    . Construct a fixed 

point iteration  1n nx g x  , which 

converges. Take the mid-point of this 

interval as a starting approximation and 

iterate once. 6 

2. (a) A linear system of equations Ax b ,  

where : 

1 0

A 2 1 3 , 1

0 1

k

k

k

 
 

  
 
  

  

is to be solved using Gauss-Jacobi iteration 

method. Find the condition on k so that the 

method converges. 5 

(b) The equation   3 218 33 2 5 0f x x x x      

has 3 real roots. Find the intervals which 

contain these roots. Perform 2 iterations of 

the bisection method to obtain the negative 

real root. 5 

3. (a) Using the step size 
1

,
2

h   find a 

polynomial that interpolates the function 

  9 xf x x    in the interval 0,1   . 4 
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(b) A differentiation rule of the form :  

             0 0 0 1 1 2 2f x f f f       0kx x kh   

is given. Find the values of 0 1,   and 2  

so that the rule is exact for all polynomials 

of degree less than or equal to 2. Also find 

the error term.   6 

4. (a) Find the inverse of the matrix  

A = 

 
 
 
  

3 2 1

2 3 2

1 2 2

 using LU decomposition 

method. Take   11 22 33 1u u u . 5 

(b) The value of a  is being obtained using 

the iteration scheme 1 2

1
1n n

n

a
x x

g x


 
   

 

. 

Find the order of convergence of the 

method. 5 

5. (a) Solve the system of equations :  

1 2 33 4x x x     

1 2 32 4 12x x x     

1 2 33 5 2 17x x x     

by the Gauss-elimination method with 

partial pivoting. 5 
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(b) Evaluate 
5

21 1

dx

x
  using Simpson’s rule 

with 2h   and 1h  . Improve that result 

using Romberg integration. 5 

6. (a) The initial value problem 

 2 , 1 2y t y y     is given, find  1.4y  for 

two values of h i. e. h = 0.2 and h = 0.1, 

using the Euler’s method and extrapolate 

the value of  1.4y . 5 

(b) Using Gerschgorin bounds, find the 

estimates of the eigenvalues of the matrix : 

1 2 2

1 1 1

2 2 1

 
 
 
  

 

Draw a rough sketch of the bounds. 5 

7. (a) Given the following data, estimate the 

value of  9f  using Lagrange’s 

interpolation : 3 

x  f x   
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(b) Perform three iterations of the Newton-

Raphson method to approximate a root of 

the equation   4 1 0f x x x     starting 

with 0 0x  . 3  

(c) Obtain the 8th Taylor’s series expansion of 

the function   sinf x x  in ,
4 4

  
 
 

 about 

0 0x  . Obtain a bound for the error R9 (x). 

4 
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(i) 

(ii) 

(iii) 

(iv) 
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  38 3 0f x x x   

 1n nx g x 

]  
Ax b ] 

1 0

A 2 1 3 , 1

0 1

k

k

k

 
 

  
 
  

 

]

k

  3 218 33 2 5 0f x x x x    
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1
,

2
h 

1

2
h  ]

  9 xf x x  

0,1  

 0 0 0 1 1 2 2f x f f f     ,  0kx x kh 

0 1, 

2

LU ]

 
 


 
  

3 2 1

A 2 3 2

1 2 2

  11 22 33 1u u u

a

1 2

1
1

2
n n

n

a
x x

x


 
  

 
 
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1 2 33 4x x x     

1 2 32 4 12x x x     

1 2 33 5 2 17x x x    

2h  1h 

5

21 1

dx

x


 2 , 1 2y t y y   

h 0.2h  0.1h 

 1.4y

 1.4y

]

1 2 2

1 1 1

2 2 1

 
 
 
  
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 9f

x  f x   

1 
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15 

0 0x  ]

  4 1 0f x x x    é

¶

0 0x  ,
4 4

  
 
 

  sinf x x

R9 (x)
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