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MTE–10 : NUMERICAL ANALYSIS 

Time : 2 Hours     Maximum Marks : 50 
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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) Find the spectral radius of the iteration 
matrix when the Jacobi method is applied 
to solve the system of equations : 5 

1 0 2
0 1 2
1 1 1

 
 − 
 − 

 
1

2

3

1
5
3

−   
   =   

   −  

x
x
x

 

Do the iterations converge to the exact 
solution ? Justify. 
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(b) Find the Newton’s divided difference 
interpolating polynomial for the following 
data :  5 

x ( )f x   

1 – 2 

3    1 

5    2 

8    5 

2. (a) Without computing the eigen values, prove 
that the eigen values of the matrix : 4 

4 2 2
A 2 4 2

2 2 3

 
 =  
  

  

satisfy the inequality 1 8− ≤ λ ≤ .   
(b) Find the value of ( )2f  and ( )2f ′ for the 

polynomial ( ) 4 3 22 4f x x x x x= − + −   using 
Horner’s method. 3 

(c) Show that the Newton-Raphson iteration 

scheme for computing 
1
ka  is : 3 

( )1 1
1 1n n k

n

ax k x
k x+ −

 
= − + 

  
, 

where a > 0.  
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3. (a) If if  is the value of ( )f x  at 0ix x x ih= = + , 

1, 2, 3,....,=i  then prove that : 6 

           
( )0 0

0
E C ,

=
= = ∆∑

i
i j

i
j

f f i j f     

(b) Find the unit interval containing the 
smallest positive root of the equation

3 5 0x x+ − = . Perform three iterations of 
the Bisection method to locate the root. 4  

4. (a) Using the LU decomposition method, solve 
the following system of linear equations : 6 

2 4 6
1 3 4
2 7 12

 
 
 
 
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  
  
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(b) Use Lagrange’s interpolation formula to 
estimate the value of ( )3f  from the 
following data : 4 

x ( )f x   

2 3 

5 1 

6 2 

7 6 
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5. (a) Determine the constants ,α β  and γ  in the 

differentiation formula : 5 

    ( ) ( ) ( ) ( )0 0 0 0y x y x h y x y x h= α − +β + γ +′′   

so that the method is of highest possible 
order.  

(b) Find ( )1.2y  as a solution of 2 2y x y′ = + ,

( )1 2y = , 0.1h =  using Heun’s method. 5 

6. (a) Use composite trapezoidal rule to find : 5 
2

1 1
dx

x +∫   

with 0.5h =  and 0.25h = . Improve the 
accuracy by Romberg integration.  

(b) Find the inverse of the matrix : 5 

1 1 2
A 0 1 3

4 1 1

− 
 =
 
 

   

using Gauss-Jordan method.  

7. (a) Use Newton-Raphson method to compute 
the square root of 81, starting with an 
initial approximation as 0 10x = . Perform 

two iterations only. 3 
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(b) Let :  

( ) ( )
0=

ω = −∏
n

k
k

x x x .  

Show that the interpolating polynomial of 

degree n≤  with the nodes 0 1, ,..., nx x x can be 

written as : 5 

( ) ( ) ( )
( ) ( )0

P
=

= ω
− ω′∑

n
k

n
k kk

f x
x x

x x x
   

(c) Prove that :  2 

2
1

4
δ

µ = +  
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      MTE–10 

Lukrd mikf/ dk;ZØe  

(ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 
(,sfPNd ikB~Øe % xf.kr) 

,e-Vh-bZ-–10 % la[;kRed fo'ys"k.k 

le; % 2 ?k.Vs     vf/dre vad % 50 

Hkkfjrk % 70% 

uk sV % fdUgha ik ¡p iz'uksa ds mÙkj nhft,A lHkh vfHkdyu 
rhu n'keyo LFkkuksa rd fudfVr dj ldrs gSaA 
dSYdqysVjksa ds iz;ksx dh vuqefr ugha gSA izrhdksa 
ds vius lkekU; vFkZ gSaA   

1- (v) lehdj.k fudk; % 5 

1 0 2
0 1 2
1 1 1

 
 − 
 − 
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1
5
3

−   
   =   

   −  

x
x
x

  

dks tc tSdksch fof/ ls gy fd;k tkrk gS] rks 
iqujko`fÙk vkO;wg dh LisDVªeh f=kT;k Kkr dhft,A 
D;k iqujko`fÙk;k¡ ;FkkrFk gy dks vfHklkfjr gksrh 
gSa \ iqf"V dhft,A 
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(c) fuEufyf[kr vk¡dM+ksa ds fy, U;wVu dk foHkkftr 

varj varosZ'kh cgqin Kkr dhft, % 5 

x ( )f x   

1 – 2 

3    1 

5    2 

8    5 

2- (v) vkbxsu ekuksa dk vfHkdyu fd, fcuk fl¼ 

dhft, fd vkO;wg % 4 

4 2 2
A 2 4 2

2 2 3

 
 =  
  

 

ds vkbxsu eku vlfedk 1 8− ≤ λ ≤  dks larq"V 

djrs gSaA  

(c) gkWuZj fof/ ls cgqin ( ) 4 3 22 4f x x x x x= − + −

ds fy, ( )2f  vkSj ( )2f ′  eku Kkr dhft,A 3 

(l) fn[kkb, fd 
1
ka  ds ifjdyu ds fy, 

U;wVu&jSÝlu iqujko`fÙk fof/ % 3 

( )1 1
1 1 ,n n k

n

ax k x
k x+ −

 
= − + 

  
 

gS] tgk¡ 0a >  gSA  
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3- (v) ;fn 1, 2, 3,....,=i  ds fy, 0ix x x ih= = +  ij

( )f x  dk eku if  gS] rks fl¼ dhft, fd % 6 

( )0 0
0

E C ,
=

= = ∆∑
i

i j
i

j
f f i j f  

(c) og bdkbZ varjky Kkr dhft, ftlesa lehdj.k 
3 5 0x x+ − = dk U;wure /u ewy gSA lef}Hkktu 

fof/ dh rhu iqujko`fÙk;ksa ls ml ewy dk 

vkdyu dhft,A 4 

4- (v) LU fo;kstu fof/ ls] fuEufyf[kr jSf[kd 

lehdj.k fudk; dks gy dhft, % 6 

2 4 6
1 3 4
2 7 12

 
 
 
 

 
1

2

3

1
1
0

   
   = −   

  
  

x
x
x

 

(c) fuEufyf[kr vk¡dM+ksa ij ySxzkat ds varosZ'kh cgqin 

lw=k yxkdj ( )3f  dk eku vkdfyr dhft, % 4 

x ( )f x   

2 3 

5 1 

6 2 

7 6 
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5- (v) vodyu lw=k % 5 

     ( ) ( ) ( ) ( )0 0 0 0y x y x h y x y x h= α − +β + γ +′′  
esa vpjksa ,α β  ,oa γ  dk eku bl izdkj Kkr 

dhft, fd ;g fof/ vf/dre lEHko dksfV dh 

cu tk,A 

(c) áw,u fof/ }kjk % 5 

2 2y x y′ = + , ( )1 2y = , 0.1h =  

ds fy, ,d gy ( )1.2y  Kkr dhft,A 

6- (v) 0.5h =  vkSj 0.25h =  ysdj] la;qDr leyEch 

fu;e ls % 5 

2

1 1
dx

x +∫  

Kkr dhft,A jkWEcxZ lekdyu }kjk 'kq¼rk esa 

lq/kj dhft,A 

(c) xkml&tkWMZu fof/ ls vkO;wg % 5 

1 1 2
A 0 1 3

4 1 1

− 
 =  
 
 

 

dk O;qRØe Kkr dhft,A 



 [ 10 ] MTE–10 

C–2450/MTE–10   

7- (v) izkjfEHkd lfUudVu 0 10x =  ysdu U;wVu&jSÝlu 

fof/ ls 81 dk oxZewy Kkr dhft,A dsoy nks 

iqujko`fÙk;k¡ nhft,A 3 

(c) eku yhft, ( ) ( )
0=

ω = −∏
n

k
k

x x x
 
gSA fn[kkb, fd 

fcanqvksa 1 2, ,...., nx x x  ij ?kkr vf/dre n  okys 

varosZ'kh cgqin dks fuEu izdkj fy[kk tk ldrk  

gS  %   5  

( ) ( ) ( )
( ) ( )0

P
=

= ω
− ω′∑

n
k

n
k kk

f x
x x

x x x
  

(l) fl¼ dhft, fd %  2 

2
1

4
δ

µ = +  

 

 

 

 

 

× × × × × × × 


