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(Elective Course : Mathematics) 

MTE-10 : NUMERICAL ANALYSIS 

Time : 2 Hours  Maximum Marks : 50 
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Note : Answer 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) From the following table, find the 

Legrange’s interpolating polynomial 

which agrees with the values of x at the 
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given values of y. Hence, find the value 

of x when y = 2 : 5 

x y 

8 1 

4 3 

3 4 

2 5 

(b) Solve the system of linear equations : 

2 3 5x y z    

4 7 7 1x y z     

6 7 4 2x y z    

using the LU decomposition method. 5 

2. (a) Show that :  4 

(E 1) 2(E–1)     

(b) The following table gives the population 

of a town (in thousands), during 5 

consecutive censuses. Calculate the 

population in the years 1985 and 1986. 

Hence, obtain the increase in the 

population during the period 1985 to 

1986 :  6 
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Year Population 

1971 12 

1981 15 

1991 20 

2001 27 

2011 49 

3. (a) Using the classical fourth order Runge-

Kutta method, find the approximate 

value of y(0.4) for the IVP : 

   
22y x xy    ,      (0) 0y   

with the step size 0.2h  . 5 

(b) Perform three iterations of power 

method to find the largest eigen value 

in magnitude and the corresponding 

eigen vector of the matrix : 5 

4 0 1

A = 2 3 1

2 0 5

 
 


 
  

  

Take 
T

0 (1, 0, 0)x  . 
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4. (a) Using the Bisection method, find an 

appropriate root of the equation 
32 4 0x x    in the interval ]1, 2[. 

Perform 4 iterations only. 5 

(b) Can Newton-Raphson method be used 

to solve the equation 

1

3 0x   ? Give 

reasons for your answer. 2 

(c) Perform one iteration of the Birge-Vieta 

method to a approximate root of the 

equation 4 22 3 3 4 0x x x    , starting 

with 0 2x   . 3 

5. (a) Check whether or not the fixed point 

iteration method :  

1

2 1n
n

n

x
x

x



  , 0, 1, 2n  , ....  

converges to the root – 1 for the 

equation 2 2 1 0x x   . 5 

(b) Find the inverse of the matrix : 

3 1
1 2

2 2

0 1 4 1
A

2
0 0 1

3

0 0 0 1

 
 
 

 

 
 
 
  

  

using Gauss-Jordan method. 5 
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6. (a) The following table, list the values of 

2ln( )x  for different values of x in the 

range [2, 5] : 5 

x 2ln( )x    

2 

2.5 

3 

3.5 

4 

4.5 

5 

1.386 

1.832 

2.197 

2.506 

2.772 

3.008 

3.219 

Use the Romberg integral technique  

on the approximate integrals found  

by Trapezoidal rule at 0.5h   and 0.25, 

to obtain a refined estimate of

5 2

2
ln( )x dx . 

(b) Estimate the eigen values of the 

following matrix using Gerschgorin 

bounds : 

4 2 1

A 3 0 4

1 2 1

 
 


 
  
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Also give a rough sketch of the  

bounds. 5 

7. (a) Find the solution of the initial value 

difference equations : 5 

            2 14 3 2 ,n
n n ny y y    0 0,y 

 1 1y   

(b) If Gauss-Seidel method is used to solve 

the system of equations : 

1

2

3

4 0 2 4

0 5 2 3

5 4 10 2

x

x

x

    
    

 
    
        

 

then check whether the method 

converges or not. 5 
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Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&10 % la[;kRed fo'ys"k.k 

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

      Hkkfjrk % 70% 

uksV % fdUgha ik¡p iz'uksa ds mÙkj nhft,A lHkh x.kuk,¡ n'keyo 

ds rhu LFkkukas rd dh tk ldrh gSaA dSYdqysVjksa  

ds iz;ksx dh vuqefr ugha gSA izrhdksa ds vius lkekU; vFkZ 

gSaA 

1- (d) vxzfyf[kr lkj.kh ls og ySxzkat varosZ'kh cgqin Kkr 

dhft, tks fn, x, y ds ekuksa ij x ds ekuksa ls 

lger gksrk gSA bl izdkj tc y = 2 gks] rc x dk 

eku Kkr dhft, % 5 
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x y 

8 1 

4 3 

3 4 

2 5 

([k) LU fo;kstu fof/k ls fuEufyf[kr jSf[kd lehdj.k 

fudk; dks gy dhft, % 5 

2 3 5x y z    

4 7 7 1x y z     

6 7 4 2x y z    

2- (d) fn[kkb, fd % 4 

(E 1) 2(E–1)     

gksrk gSA 

([k) fuEufyf[kr lkj.kh esa] 5 Øekxr tux.kukvksa esa 

izkIr fdlh dLcs dh vkcknh (gtkjksa esa) nh xbZ gSA 

o"kZ 1985 vkSj 1986 esa vkcknh Kkr dhft,A bl 

izdkj] varjky 1985 ls 1986 essa vkcknh esa o`f¼ 

Kkr dhft, % 6 
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o"kZ vkcknh 

1971 12 

1981 15 

1991 20 

2001 27 

2011 49 

3- (d) fpjizfrf"Br prqFkZ dksfV #axs&dqV~Vk fof/k ls 

vkfneku leL;k % 

22y x xy    , (0) 0y    

ds fy, lksiku yEckbZ h = 0.2 ysdj y(0.4) dk 

lfUudV eku Kkr dhft,A 5 

([k) vkO;wg % 

4 0 1

A = 2 3 1

2 0 5

 
 


 
  

  

dk ifj.kke esa vf/kdre vkbZxsu eku vkSj mlds 

laxr vkbZxsu lfn'k Kkr djus ds fy, ?kkr fof/k  

dh nks iqujko`fÙk;k¡ nhft, %  5 

T
0 (1, 0, 0)x   yhft,A 
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4- (d) lef}Hkktu fof/k ls varjky ]1, 2[ esa lehdj.k 

32 4 0x x    dk ,d lfUudV ewy Kkr 

dhft,A dsoy iqjko`fÙk;k¡ izn£'kr dhft,A 5 

([k) D;k lehdj.k 

1

3 0x   dks gy djus ds fy, 

U;wVu&jS¶lu fof/k dk iz;ksx fd;k tk ldrk gS \ 

vius mÙkj ds dkj.k nhft,A 2 

(x) lehdj.k 
4 22 3 3 4 0x x x     dk ,d 

lfUudV ewy Kkr djus ds fy, 0 2x    ls izkjEHk 

djds fctZ&fo,Vk fof/k dh ,d iqujko`fÙk nhft,A 3 

5- (d) tk¡p dhft, fd fu;r fcUnq iqujko`fÙk fof/k 

        1

2 1
,n

n
n

x
x

x



   n = 0, 1, 2, ...  

lehdj.k 
2 2 1 0x x    ds ewy – 1 dks 

vfHklfjr gksrh gS ;k ughaA 5 
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([k) xkml&tkWMZu fof/k ls vkO;wg % 

3 1
1 2

2 2

0 1 4 1
A

2
0 0 1

3

0 0 0 1

 
 
 

 

 
 
 
    

dk O;qRØe Kkr dhft,A 5 

6- (d) fuEufyf[kr lkj.kh esa varjky [2, 5] esa x ds ekuksa 

ds fy, 
2ln( )x  ds ekuksa dks lwphc¼ fd;k x;k  

gS % 

x 2ln( )x    

2 

2.5 

3 

3.5 

4 

4.5 

5 

1.386 

1.832 

2.197 

2.506 

2.772 

3.008 

3.219 

5 2

2
ln( )x dx  dk ifj"Ïr vkdyu izkIr djus ds 

fy,] h = 0.5 vkSj 0.25 ij leyach fu;e ls izkIr 

lfUudVu lekdyksa ij jksEcxZ lekdy rduhd dk 

iz;ksx dhft,A 5 
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([k) fuEufyf[kr vkO;wg ds vkbxsu ekuksa dk vkdyu 

xlZxksfju ifjca/kksa }kjk dhft, % 

4 2 1

A 3 0 4

1 2 1

 
 


 
    

lkFk gh] ifjca/kksa dk LFkwy vkjs[k Hkh nhft,A 5 

7- (d) vkfneku vUrj lehdj.kksa % 

         2 14 3 2 ,n
n n ny y y   

 0 0,y 
 1 1y   

dk gy Kkr dhft,A 5 

([k) ;fn lehdj.k fudk; % 

1

2

3

4 0 2 4

0 5 2 3

5 4 10 2

x

x

x

    
    

 
    
        

 

dks gy djus ds fy, xkml&lhMy fof/k dk iz;ksx 

fd;k tkrk gS] rks tk¡p dhft, fd ;g fof/k 

vfHklfjr gksxh ;k ughaA 5 

× × × × × 


