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June, 2026 

BMTE-144 : NUMERICAL ANALYSIS  

Time : 3 Hours  Maximum Marks : 100 

Note : Question No. 1 is compulsory. Do any  

six questions from Q. Nos. 2 to 8. Use of 

non-programmable/scientific calculator is 

allowed. 

1. State whether the following statements are 

true or false. Give a short proof or a counter 

example in support of your answer : 10 

 (i) A polynomial of degree n has n real or 

complex roots. 

 (ii) E 1    
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 (iii) The Regula-Falsi method converges 

faster than the secant method. 

 (iv) 
4

x


  is a fixed point of the function  

sin x. 

 (v) If f(x) = 4x3 + x, then  3 3
0( ) 24f x h , 

where h is the step size. 

2. (a) The function f(x) = x3 + 2x2 – 3x – 1 has  

a zero on the interval ]–3, –2[. 

Approximate this zero using the method 

of false position. Perform four 

iterations. 8 

 (b) Find a root of an equation f(x) = x3 – 3x 

– 11 = 0 using the secant method, 

correct to the three decimal places. 7 

3. (a) Find the LU decomposition for the 

matrix 

1 1 1

A 1 4 2

1 8 2

 
 


 
  

, with l11 = l22 = 

l33 = 1. 6 
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 (b) The thermal conductivity of air as a 

function of temperature is given in the 

table below. Estimate the thermal 

conductivity of air when T = 240 K 

using the Newton form of interpolating 

polynomial. 9 

Temperature 

(K) 

Thermal 

Conductivity 

(W/mK) 

100 9.4 

200 18.4 

300 26.2 

400 33.3 

500 39.7 

600 45.7 

4. (a) Solve the IVP y' = – ty2, y(2) = 1. Find 

y(2.1) and y(2.2) with h = 0.1 using the 

improved tangent method. 8 
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 (b) Prove that 
2

2µ 1
4


   and 

   
1

µ = ( ).
2

 7 

5. (a) Use Euler method to find the solution of 

y' = t + |y|, y(0) = 1, on [0, 0.8] with  

h = 0.2. 8 

 (b) Perform three iterations of the Jacobi 

method for solving the system of 

equations : 7  

    5x1 + x2 + 2x3 = 10 

    – 3x1 + 9x2 + 4x3 = – 14 

    x1 + 2x2 – 7x3 = – 33 

6. (a) The method  

              
2

1 2 5

1 5N N
5

9
n n

n n

x x
x x



 
   

  

, 

  n = 0, 1, 2, .... where N is a positive 

constant, converges to N1/3. Find the 

rate of convergence of the method. 8 
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 (b) Perform three iterations of bisection 

method to find the real root of the 

equation f(x) = x3 + 2x2 – 3x – 1 = 0 in 

the interval ]1, 2[.   7 

7. (a) Using power method, determine the 

largest eigenvalue and the 

corresponding eigenvector for the 

matrix 

6 2 2

A = 2 3 1

2 1 3

 
 
 
 
  

.  

  Perform three iterations with initial 

vector [1, 1, 1]t.   8 

 (b) Using Lagrange’s interpolating 

polynomial, find the value of f when  

x = 1.4 from the following table : 7 

x f 

1.2 3.3201 

1.7 5.4739 

1.8 6.0496 

2.0 7.3891 
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8. (a) Using Gauss elimination method, solve 

the following system of equations : 8 

    4x1 + x2 + x3 = 4 

    x1 + 4x2 – 2x3 = 4 

    – x1 + 2x2 – 4x3 = 2 

 (b) Estimate the missing term in the 

following table :   7 

x f(x) 

1 1 

1.1 3 

1.2 ? 

1.3 17 

1.4 19 
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 BMTE–144 

dyk Lukrd (lkekU;) @ 

foKku Lukrd (lkekU;) 

(ch- ,- th-@ch-,l-&lh-th-) 

l=kar ijh{kk  

twu] 2026 

ch-,e-Vh-bZ-&144 % la[;kRed fo'ys"k.k 

le; % 3 ?k.Vs   vf/kdre vad % 100  

uksV % iz'u la- 1 vfuok;Z gSA iz'u la[;k 2 ls 8 rd fdUgha  

N% iz'uksa ds mÙkj nhft,A vizksxzkeh;@oSKkfud dSYdqysVj 

ds iz;ksx dh vuqefr gSA  

1. fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; vkSj dkSuls 

vlR; gSa \ vius mÙkj ds i{k esa laf{kIr miifÙk ;k 

izfrmnkgj.k nhft,A  5×2=10 

 (i) izR;sd ?kkr n okys cgqin ds n okLrfod ;k 

lfEeJ ewy gksrs gSaA 
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 (ii) E 1    

 (iii) jsxwyk&QkYlh fof/k Nsfndk fof/k ls rsth ls 

vfHklfjr gksrh gSA 

 (iv) 
4

x


  Qyu sin x dk ,d fu;r fcUnq gSA 

 (v) ;fn f(x)= 4x3 + x gS] rks  3 3
0( ) 24f x h  

gksxk] tgk¡ h ix yEckbZ gSA 

2. (d) Qyu f(x) = x3 + 2x2 – 3x – 1 dk varjky  

]–3, – 2[ esa ,d 'kwU;d gSA feF;k fLFkfr fof/k ls 

bl 'kwU;d dk ,d lfUudVu Kkr dhft,A pkj 

iqujko`fÙk;k¡ nhft,A 8 

 ([k) Nsfndk fof/k ls lehdj.k % 

                              f(x) = x3 – 3x – 11 = 0  

  dk ,d ewy Kkr dhft,] tks rhu n'keyo LFkkuksa 

rd ifj'kq¼ gksA 7 

3. (d) vkO;wg % 

                           

1 1 1

A 1 4 2

1 8 2

 
 


 
  

  

  dk  l11 = l22 = l33 = 1 ysdj LU fo;kstu Kkr 

dhft,A  6 
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 ([k) ok;q dh Å"ek pkydrk rki ds Qyu ds :Ik esa 

uhps rkfydk esa nh gqbZ gSA U;wVu varosZ'kh cgqin dk 

iz;ksx djds T = 240 K rki ij ok;q dh Å"ek 

pkydrk Kkr dhft,A 9 

rki (K) 
Å"ek pkydrk 

(W/mK) 

100 9.4 

200 18.4 

300 26.2 

400 33.3 

500 39.7 

600 45.7 

4. (d) vkfneku leL;k y' = – ty2, y(2) = 1 dks gy 

dhft,A mUur Li'khZ fof/k ls h = 0.1 ysdj  

y(2.1) vkSj y(2.2) Kkr dhft,A 8 

 ([k) fl¼ dhft, fd 
2

2µ 1
4


   vkSj 

1
µ = ( )

2
     gksrk gSA 7 
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5. (d) h = 0.2 ysdj [0, 0.8] ij vkW;yj fof/k dk iz;ksx 

djds] y' = t + |y|, y(0) = 1 dk gy Kkr 

dhft,A  8 

 ([k) lehdj.k fudk; % 7  

    5x1 + x2 + 2x3 = 10 

    – 3x1 + 9x2 + 4x3 = – 14 

    x1 + 2x2 – 7x3 = – 33 

  dks gy djus ds fy,] tSdksch fof/k dh rhu 

iqujko`fÙk;k¡ nhft,A 

6. (d) fof/k 

2

1 2 5

1 5N N
5

9
n n

n n

x x
x x



 
   

  

, n = 0, 

1, 2, .... tgk¡ N ,d /kukRed fLFkjkad gS] N1/3
 

dks vfHklfjr gksrh gSA bl fof/k dh vfHklj.k nj 

Kkr dhft,A   8 

 ([k) varjky ]1, 2[ esa lehdj.k f(x) = x3 + 2x2 – 3x 

– 1 = 0 dk ,d okLrfod ewy Kkr djus ds fy, 

lef}Hkktu fof/k dh rhu iqujko`fÙk;k¡ nhft,A 7 
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7. (d) ?kkr fof/k ls vkO;wg 

6 2 2

A = 2 3 1

2 1 3

 
 
 
 
  

 dk 

vf/kdre vkbZxsueku rFkk laxr vkbZxsulfn'k Kkr 

dhft,A izkjfEHkd lfn'k [1, 1, 1]t ysdj dsoy 

rhu iqujko`fÙk;k¡ nhft,A   8 

 ([k) yxzkat varosZ'kh cgqin dk iz;ksx djds uhps nh xbZ 

lkj.kh ls x = 1.4 ij f dk eku Kkr dhft, % 7 

x f 

1.2 3.3201 

1.7 5.4739 

1.8 6.0496 

2.0 7.3891 

8. (d) xkml fujkdj.k fof/k ls fuEufyf[kr lehdj.k 

fudk; dks gy dhft,A   8 

    4x1 + x2 + x3 = 4 

    x1 + 4x2 – 2x3 = 4 

    – x1 + 2x2 – 4x3 = 2 



 [ 12 ] BMTE–144 

C–3853/BMTE–144 

 ([k) fuEufyf[kr rkfydk esa yqIr in dk eku Kkr 

dhft, %   7 

x f(x) 

1 1 

1.1 3 

1.2 ? 

1.3 17 

1.4 19 

 

× × × × × 

 


