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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 non-programmable scientific 

calculators is allowed. 
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1. State whether the following statements are 

true or false ? Give a short proof or a counter- 

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

(i) For decreasing the number of iterations in 

Newton-Raphson method, the value of 

 f x  must be increased. 

(ii) If the bisection method is applied to 

compute a root of the equation : 

       4 3 2 4 0f x x x x   

in the interval [1, 9], the method converges 

to a solution after 3 iterations. 

(iii) In Jacobi’s method, the coefficient matrix 

has no zeroes on its main diagonal. 

(iv) E + 1    

(v) Newton forward difference method  

can be used only for unequally spaced 

intervals.   
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2. (a) Apply classical Runge-Kutta fourth order 

method to find an approximate value of y 

when x = 1.2, given that 
dy

xy
dx

 , where 

 1y  = 2 with h = 0.2. 8 

(b) Perform three iterations of the Newton-

Raphson method to obtain the aproximate 

value of (17)1/3   starting with initial 

approximation 0 2x  . 7 

3. (a) Given that : 

 0 1,f    1 3,f    3 55f    

find the unique polynomial of degree 2 or 

less, which fits the given data. 6 
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(b) Jacobi iteration method is used to solve the 

system of equations : 

1

2

3

4 0 3 0.5

0 3 2 0.5

3 2 5 0

x

x

x

     
     


     
          

  

Determine the rate of convergence of the 

method. 6 

(c) Does a bound for the error R3 (x) in the 

Taylor’s series expansion for the function 

 
5

2f x x  in [–1, 1] about x = 0 exist ? 

Justify your answer. 3  

4. (a) For the following data interpolate at  

x = 0.25 using forward difference 

polynomial : 8 

x  f x   

0.1 

0.2 

0.3 

0.4 

0.5 

1.40 

1.56 

1.76 

2.00 

2.28 
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(b) Determine the order of convergence of the 

iterative method : 

   
   

1 1
1

1

n n n n
n

n n

x f x x f x
x

f x f x

 








  

for finding a simple root of the equation 

  0f x  . 7 

5. (a) Estimate the eigenvalues of the  

matrix : 

1 2 1

1 1 1

1 3 1

 
 
 
  

  

using Gerschgorin bound. Draw a rough 

sketch of the region where the eigen values 

lie.    8 
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(b) A particle is moving along a straight line. 

The displacements x of the particle at some 

time instance t are given below : 

t x 

0 

1 

2 

3 

4 

5 

8 

12 

17 

26 

Find the velocity and acceleration of the 

particle at t = 4. 7 

6. (a) Solve the following system by the method 

of LU decomposition : 8 

2 3 9x y z     

2 3 6x y z     

3 2 8x y z     

Take :        11 22 33 1l l l   . 
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(b) Apply Lagrange’s method to the given data 

to find the value of x when   15f x   : 7 

x  f x   

5 

6 

9 

11 

12 

13 

14 

16 

7. (a) Solve the following system of linear 

equations Ax b  with partial pivoting 

using Guass-Elimination method : 8 

1 2 32 3 5x x x     

1 2 34 4 3 3x x x     

1 2 32 3 1x x x      

(b) If : 

2 2 2 4
1 2 31 C C C         

where   is the mean operator and   is the 

central difference operator, find the values 

of 1 2C ,C  and C3. 7 
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8. (a) The equation 
3 1 0x x    has a root in the 

interval [1, 2]. Determine a suitable 

iteration function   g x  so that the 

iteration method  k kx g x , where k  = 0, 

1, 2, ........ converges to the root. Perform 

two iterations of this method with 0 1.6x  . 

8 

(b) Obtain the approximate value of 

2

20 1

x
dx

x
  using Simpson’s rule with 3 

and 5 nodal points. Obtain the improved 

value using Romberg integration. 7 
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(i) 

(ii) 

(iii) 

× =

(i) ¶

 f x
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(ii)   4 3 2 4 0f x x x x    

1,9  

(iii)

(iv) E+1 

(v)

,
dy

xy
dx

  1 2y 

1.2x  y

0.2h 
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0 2x 

 
1/3

17

¶

7 

     0 1, 1 3, 3 55f f f     

1

2

3

4 0 3 0.5

0 3 2 0.5

3 2 5 0

x

x

x

     
     


     
          

 

0x  1,1  

 
5

2f x x   3R x
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0.25x 

x  f x   

0.1 

0.2 

0.3 

0.4 

0.5 

1.40 

1.56 

1.76 

2.00 

2.28 

  0f x 

   
   

1 1
1

1

n n n n
n

n n

x f x x f x
x

f x f x

 








 

1 2 1

1 1 1

1 3 1

 
 
 
  

 

8 
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t

x

t x  

0 

1 

2 

3 

4 

5 

8 

12 

17 

26 

4t 

7 

LU

2 3 9x y z     

2 3 6x y z     

3 2 8x y z     

11 22 33 1l l l  
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x

  15f x 

x  f x   

5 

6 

9 

11 

12 

13 

14 

16 

Ax b

1 2 32 3 5x x x     

1 2 34 4 3 3x x x     

1 2 32 3 1x x x     

2 2 2 4
1 2 31 C C C        

 

] 1 2C ,C 3C
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3 1 0x x    1,2  

 g x

 k kx g x , 0,1,2,.....k 

0 1.6x 

2

20 1

x
dx

x


7 

 

 

 

 

 

 

 

 

 

 

BMTE–144   


