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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2022 

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 meanings. 

1. (a) Using three iterations of the inverse power 
method, find the eigen value nearest to 6 of 

the matrix 
1 6
1 5
 
 
 

. 

Also find the corresponding eigen vector. 
Assume the initial approximation to the 

eigen vector as ( ) T0 1,1r =    . 5 
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(b) Using the third order classical Runge-
Kutta method, solve the initial value 
problem : 

( )2 , 1 2
3

dy y x y
dx y x

+
= =

+
 

Find ( )1.2y , taking h = 0.2. 5 

2. (a) Use the LU decomposition method to solve 
the system of linear equations : 5 

1 2 3 1x x x+ + =   

1 2 34 3 6x x x+ − =   

1 2 33 5 3 4x x x+ + =  

(b) Find the interpolating polynomial that fits 
the data : 

x ( )f x   

– 2 
– 1 
1 
3 

– 15 
– 4 
0 

20 

Also interpolate ( )0f . 5 

3. (a) The solution of the system of equations : 
3 6 2 23x y z− + =   

4 15x y z− + − = −   

3 7 16x y z− + =   
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is being attempted by the Jacobi iteration 
method with a given initial vector. Find 
the iteration matrix. Hence determine 
whether the method converges or not.  6 

(b) Determine a unique polynomial ( )f x  of 
degree at most 3 such that : 

( ) ( )′= = −0 01, 1f x f x  

( ) ( )1 12, 0f x f x′= =  

where 1 0x x h− = . 4  

4. (a) Prove that : 3 

2 1
4
2δ

µ = +  

(b) To find an approximate value of 2
1
4 , use 

Newton-Raphson method. Starting with 
0 1x = , perform two iterations only. 3 

(c) Using the Taylor’s series method of second 
order, find the approximate value of 
( )0.4y  for the IVP  

( )2 2, : 0 1y x y y′ = − = . 

Take the step size h = 0.2. 4 
5. (a) Find the number where the method : 

               
3

1
1 36 , 0,1, .....,
8

n
n n

n

xx x n
x+

 α
= + − = α 

  

converges. Here 0α > . 4 
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(b) Find the interval of unit length which 
contains the smallest positive root of the 

equation 3 2 10 0x x− − = . Using the 

midpoint of this interval as an initial 
approximation, perform two iterations of 
the Berge-Vieta method. 6  

6. (a) Estimate the eigen values of the following 
matrix using Gershgorin bounds : 4 

1 4 1
A 2 5 2

3 4 2

− 
 =  
  

  

(b) Using Gauss–Jordan method, find the 
inverse of the matrix : 6 

2 1 3
1 1 2
0 2 1

 
 − − 
  

   

7. (a) Evaluate the integral  

2
0

1
2

dx
x +∫   

using Trapezoidal rule with 5 subintervals.  

4 
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(b) Let : 

( ) ( )
0

n

k
k

w x x x
=

= −∏ .  

Show that the interpolating polynomial of 

degree at most n with the nodes 

0 1, , ......., nx x x  can be written as : 6 

    
( ) ( ) ( )

( ) ( )0
P

n
k

n
k kk

f x
x w x

x x w x=
=

′−∑   
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1- (d)  O;qRØe ?kkr fof/ dh rhu iqujko`fÙk;k¡ djds] 

vkO;wg 
1 6
1 5
 
 
 

 dk 6 ds fudVre vkbxsu 

eku Kkr dhft,A lkFk gh] laxr vkbxsu lfn'k 

Hkh Kkr dhft,A vkbxsu lfn'k dk izkjafHkd 

lfUudVu ( ) T0 1,1r =     ys yhft,A 5 

([k)  r`rh; dksfV fpjizfrf"Br #axs&dqV~Vk fof/ dk 

iz;ksx djds] vkfneku leL;k % 

( )2 , 1 2
3

dy y x y
dx y x

+
= =

+
 

 dks gy dhft,A 0.2h =  ysdj ( )1.2y  Kkr 

dhft,A 5 

2- (d)  LU fo;kstu fof/ dk iz;ksx djds jSf[kd 

lehdj.k fudk; % 

1 2 3 1x x x+ + =   

1 2 34 3 6x x x+ − =   

1 2 33 5 3 4x x x+ + =  

 dks gy dhft,A 5 
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([k)  vk¡dM+ksa 

x ( )f x   

–2 
–1 
1 
3 

–15 
– 4 
0 
20 

 dks lkeaftr djus okyk varosZ'kh cgqin Kkr 

dhft,A lkFk gh] ( )0f  dk eku vkdfyr 

dhft,A 5 

3- (d)  lehdj.k fudk; % 

3 6 2 23x y z− + =   

4 15x y z− + − = −   

3 7 16x y z− + =  

 dks fdlh fn, gq, izkjafHkd lfn'k ds lkFk 

tSdksch iqujko`fÙk fof/ ls gy djus dk iz;kl 

fd;k tkrk gSA iqujko`fÙk vkO;wg Kkr dhft,A 

bl izdkj] fu/kZfjr dhft, fd fof/ vfHklfjr 

gksrh gS ;k ughaA 6 
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([k)  ?kkr vf/dre 3 okyk og vf}rh; cgqin 

( )f x  Kkr dhft, ftlds fy,  

( ) ( )′= = −0 01, 1f x f x  

( ) ( )1 12, 0f x f x′= =  

 gks] tgk¡ 1 0x x h− =  gSA 4 

4- (d)  fl¼ dhft, fd % 3 

2 1
4
2δ

µ = +
 

([k)  
1
42  dk lfUudV eku Kkr djus ds fy, 

U;wVu&jS¶lu fof/ dk iz;ksx dhft,A 0 1x =  

ls 'kq: djds] dsoy nks iqujko`fÙk;k¡ nhft,A 3 

(x)  f}rh; dksfV dh Vsyj Js.kh fof/ dk iz;ksx 

djds IVP % 

( )2 2, 0 1y x y y′ = − =  

 ls ( )0.4y  dk lfUudV eku Kkr dhft,A ix 

yEckbZ 0.2h =  yhft,A 4 

5- (d)  og la[;k Kkr dhft, tgk¡ fof/ % 

         
3

1
1 36 , 0,1, .....,
8

n
n n

n

xx x n
x+

 α
= + − = α 

 

 vfHklfjr gksrh gSA ;gk¡ 0α >  gSA 4 
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([k)  bdkbZ yEckbZ okyk og varjky Kkr dhft, 

ftlesa lehdj.k 3 2 10 0x x− − =  dk 

U;wure /u ewy gksA bl varjky ds eè;fcanq 

dks izkjafHkd lfUudVu ekudj] ctZ&fo,Vk 

fof/ dh nks iqujko`fÙk;k¡ nhft,A 6 

6- (d)  xlZxksfju ifjca/ksa dk iz;ksx djds fuEufyf[kr 

vkO;wg ds vkbxsu ekuksa dk vkdyu dhft, %4 

1 4 1
A 2 5 2

3 4 2

− 
 =  
  

 

([k)  xkml&tkWMZu fof/ dk iz;ksx djds vkO;wg % 

2 1 3
1 1 2
0 2 1

 
 − − 
  

 

 dk O;qRØe Kkr dhft,A 6 

7- (d)  5 mi&varjky ysdj leyach fu;e ls lekdy  

2
0

1
2

dx
x +∫   

 dk eku Kkr dhft,A 4 
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([k)  eku yhft, ( ) ( )
0

n

k
k

w x x x
=

= −∏  gSA fn[kkb, 

fd fcUnqvksa 0 1, , ......., nx x x  ij ?kkr vf/dre 

n  okys varosZ'kh cgqin dks  

              ( ) ( ) ( )
( ) ( )0

P
n

k
n

k kk

f x
x w x

x x w x=
=

′−∑  

 ds :i esa fy[kk tk ldrk gSA 6 
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