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MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours Maximum Marks : 50

Note : Attempt any five questions. All computations

may be done upto 3 decimal places. Use of

calculators is not allowed. Symbols have

their usual meaning.

1. (a) Find the inverse of the matrix

3 1 2

A 2 3 1

1 2 1

 
    
  

using the Gauss-Jordan method. 5
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(b) Determine a unique polynomial f(x) of

degree at most 3 such that 0( ) 1f x  ,

0'( ) 1,f x   1( ) 2,f x  1( ) 0f x  , where

1 0x x h  . 5

2. (a) From the following lable, find the

Lagrange’s interpolating polynomial which

agrees with the values of y at the given

values of x. Hence find the value of y when

x = 2 : 5

x y

1

3

4

5

4

10

20

80
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(b) From the following table of values, find the

Newton’s form of interpolating polynomial

approximating f (x) : 5

x f (x)

– 1

0

3

6

7

3

– 6

39

822

1611

3. (a) Determine the order of convergence of the

Newton-Raphson iterative method :

1
( )

( )
n

n n
n

f x
x x

f x  


for finding a simple root of the equation

f (x) = 0. 5
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(b) Find the truncation error and the order of

the method :

0 0 0 0
1

( ) [ 3 ( ) 4 ( ) ( 2 )]
2

f x f x f x h f x h
h

      

Using this method and the Richardson’s

extrapolation, obtain the best value of

(2)f  from the following data : 5

x f (x)

2

3

4

6

10

9

28

65

217

1001

4. (a) Compute four steps of Euler’s method to

solve numerically the IVP , (0) 1y t y y   

with h = 0.1 in the interval [0, 0.6]. 5
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(b) The velocity of a vehicle beginning from

rest is given in the following table for part

of the first hour. Using Simpon’s rd rule,

find the distance travelled by the vehicle in

this hour : 5

Time (min.) Velocity (km/h)

10

20

30

40

50

60

80

60

70

75

70

80

5. (a) Solve the following system of linear

equations using the Gauss elimination

method, with partial pivoting : 4

1 2 33 1x x x  

1 35 4 2x x 

1 2 32 3 3x x x  

[ 6 ] MTE-10

(b) Suppose α and β are the roots of the

equation 2 0x ax b   . Consider a

rearrangement of this equation as

( )ax b
x

x


  . Show that the iteration

scheme 1
( )i

i
i

ax b
x

x


  will converge near

x = α when | α | | β | . 6

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

4 1 2

A 2 1 3

1 8 2

 
   
  

using Gerschgorin bounds.

5

(b) Use the LU decomposition method to solve

the system of equations : 5

1 2 3 1x x x  

1 2 34 3 6x x x  

1 2 33 5 3 4x x x  
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7. (a) Using the third order classical Runge-

Kutta method, solve the initial value

problem :

2
, (1) 2

3

y x
y y

y x

  


Find y (1.2) taking h = 0.2. 5

(b) Derive the Regula-Falsi method to find a

simple root of the equation f (x) = 0 . 5
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3 1 2

A 2 3 1

1 2 1

 
    
  

( )f x

0( ) 1,f x 

0( ) 1,f x   1( 2),f x  1( ) 0f x  ]

1 0x x h 

x y

] 2x  y
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x y

1

3

4

5

4

10

20

80

] ( )f x

x f (x)

– 1

0

3

6

7

3

– 6

39

822

1611
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( ) 0f x 

1
( )

( )
n

n n
n

f x
x x

f x  


0 0 0 0
1

( ) [ 3 ( ) 4 ( ) ( 2 )]
2

f x f x f x h f x h
h

      

(2)f 

x f (x)

2
3
4
6
10

9
28
65

217
1001
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[0, 0.6] 0.1h 

, (0) 1y t y y   

]

10
20
30
40
50
60

80
60
70
75
70
80
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]

1 2 33 1x x x  

1 35 4 2x x 

1 2 32 3 3x x x   . β
2 0x ax b  

( )ax b
x

x


 

1
( )i

i
i

ax b
x

x


 

αx  ]

| α | | β |
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4 1 2

A 2 1 3

1 8 2

 
   
  

1 2 3 1x x x  

1 2 34 3 6x x x  

1 2 33 5 3 4x x x  

LU

]

2
, (1) 2

3

y x
y y

y x
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0.2h  (1.2)y

( ) 0f x 

]

MTE–10


