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BACHELOR’S DEGREE PROGRAMME  

(BDP) 

(BSCG/BAG/BSCM/BAM/BSCFMT)  

Term-End Examination 

December, 2024 

BMTE–144 : NUMERICAL ANALYSIS  

Time : 3 Hours     Maximum Marks : 100 

Note : (i)  Question No. 1 is compulsory. 

 (ii)  Attempt any six questions from Q. Nos.  

2 to 8. 

 (iii)Use of scientific non-programmable 

calculators is allowed. 

 (iv) Symbols have their usual meanings. 
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1. Which of the following statements are true and 

which are false ? Give a short proof or a counter- 

example in support of your answer : 2×5=10 

(i) The equation : 

3 24 4 0x x x      

has a root in the interval [5, 6]. 

(ii) 1/2E    . 

(iii) The order of convergence of the Newton-

Raphson method is 3. 

(iv) The method : 

 1

3

3
n

n

n

x
x

x

    

does not converge to any value for any 

choice of initial approximation. 

(v) The largest eigen value of any square 

matrix A is the spectral radius of A. 

2. (a) Using Newton-Raphson method, find an 

iterative formula to compute the square 

root of , 0a a  . Also, using this formula, 

find 2  upto three decimal places. 5 
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(b) Show that : 5 

   E + 1 2 E 1      

(c) Find the inverse of the matrix : 5 

3 1 2

A 2 3 1

1 2 1

 
 

  
 
  

  

using the Gauss-Jordan method. 

3. (a) Perform three iterations to find the root of 

the equation 3 0xe x   using Bisection 

method with initial interval [1.5, 1.6]. 8 

(b) Given that : 

   0 1, 1 3,f f    3 55,f   

find the Lagrange’s interpolating 

polynomial fits this data. Also, find the 

bound on the error at 2.2x  . 7 

4. (a) Use the Euler’s method to solve 

numerically the initial value problem : 

            
1

dy y

dx x
  , 1 3x  ,  1 1y   

with h = 0.5 on the interval [0,3]. 5 
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(b) Using Runge-Kutta fourth order method 

with h = 0.1, find an approximate value of 

 0.1y  for the initial value problem 

 2 3 , 0 0xy y e y    . 5 

(c) Evaluate I = 
1

0

1

1
dx

x  using Simpson’s 

rule with h = 0.25, compares with exact 

value.  5 

5. (a) Using Newton’s divided difference 

interpolation formula, find the value of 

(8)f  and  15f  from the following table : 8 

x  f x   

4 

5 

7 

10 

11 

13 

48 

100 

294 

900 

1210 

2028 

(b) Solve the following system of equations : 7 

2 10x y z     

3 2 3 18x y z     

4 9 16x y z     

using Gauss Elimination method.  
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6. (a) Divide the polynomial : 

                
  5 4 3 2P 6 8 8 4 40x x x x x x        

by  3x   the synthetic division method 

and find remainder. 5 

(b) Find  f x  and  f x  given 0 1 2
, ,f f f  at 

0 1 2
, ,x x x  respectively using the Lagrange’s 

interpolation method. 5 

(c) If f is a polynomial of degree n defined on 

1n  equally spaced points 0 1
, ,.......,

n
x x x  

with step size h, then show that 

 1 0n

i
f x   i . 5 

7. (a) Find the smallest eigen value in magnitude 

and the corresponding eigen vector of the 

following matrix : 8 

2 1 0

A 1 2 1

0 1 2

 
 

  
 
  

  

Use the four iterations of the inverse power 

method using initial vector [1, 1, 1]T.  
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(b) the value of x  (in degrees) and sin x are 

given in the following table : 7 

x (in degrees) sin x 

15 

20 

25 

30 

35 

40 

0.2588190 

0.3420201 

0.4226183 

0.5 

0.5735764 

0.6427876 

Determine the value of sin 38 . 

8. (a) Using the Taylor’s series method of order 

4, solve : 

2 ,  y x y
   

 0 1.y  

Find the value of  0.1y  with h = 0.1. 5 

(b) Using the Euler’s method, find the solution 

of IVP : 

 
22  y ty ,    0 1y  

in the interval [0, 1] taking h = 0.2, 0.1. Using 

Richardson’s extrapolation technique, obtain 

the improved value at t = 1. 5 
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(c) Find the one root of the polynomial 

equation : 

3 3 0x x     

in the interval [1, 2]. Using Birge-Vieta 

method, perform only two iterations. 5 
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(ii) 

(iii) 

(iv) 
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× =

(i) 3 24 4 0x x x   

5,6  

(ii) 1/2E   .

(iii) ¶  

(iv)

1

3

3
n

n

n

x
x

x

 

(v) A

A ª

¶ , 0a a 

2

   E +1 2 E 1     
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3 1 2

A 2 3 1

1 2 1

 
 

  
 
  

 

1.5,1.6   3 0xe x 

  0 1f  ,  1 3f  ,  3 55f    

2.2x 

1
dy y

dx x
  , 1 3x  ,  1 1y    

0,3   0.5h 

0.1h 

2 3 xy y e  

 0 0y   0.1y
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0.25h 

1

0

1
I

1
dx

x




 8f

 15f

x  f x   

4 

5 

7 

10 

11 

13 

48 

100 

294 

900 

1210 

2028 

2 10x y z     

3 2 3 18x y z     

4 9 16x y z    
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  5 4 3 2P 6 8 8 4 40x x x x x x     

 

 3x 

 f x

 f x
0 1 2
, ,f f f

0 1 2
, ,x x x

n ,f

1n 0 1
, ,.......,

n
x x x

h ]

 1 0n

i
f x i    

2 1 0

A 1 2 1

0 1 2

 
 

  
 
    

[1, 1, 1]T
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x degree sinx

x (in degrees) sin x 

15 

20 

25 

30 

35 

40 

0.2588190 

0.3420201 

0.4226183 

0.5 

0.5735764 

0.6427876 

sin38

 2, 0 1y x y y    0.1h 

 0.1y

0.2, 0.1h 0,1   IVP

 22 , 0 1   y ty y

1t 
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1,2  

3 3 0x x  

× × × × × × × 


