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BMTE-144 : NUMERICAL ANALYSIS 

Time : 3 Hours  Maximum Marks : 100 

Note : (i) Question No. 1 is compulsory. 

 (ii) Do any six questions from  

Q. Nos. 2 to 8. 

 (iii) Use of scientific/non-programmable 

calculator is allowed. 

 (iv) Symbols have their usual meanings. 
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1. Which of the following statements are true 

and which are false ? Give a short proof or a 

counter-example in support of your answer : 

5×2=10 

(i) The equation 3 26 11 6 0x x x     does 

not have a root in the interval [4, 5]. 

(ii) 
1

( )
2

    . 

(iii) Taylor’s series expansion can be derived 

from Maclaurin’s series expansion. 

(iv) A square matrix A is strictly  

diagonally dominant, if 
1
1

,
n

ii ij
j
j

a a



   

i = 1, 2, ....., n. 

(v) The order of convergence of the Secant 

method is greater than that of Newton-

Raphson method. 
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2. (a) Find the smallest positive root of  

2x – tan x = 0 by Newton-Raphson 

method, correct to 3 decimal places with 

0 1x  .  5 

(b) Using Stirling’s central difference 

formula, find the value of f (1.32) from 

the following table : 5 

x f (x) 

1.1 1.3357 

1.2 1.5095 

1.3 1.6984 

1.4 1.9043 

1.5 2.1293 

(c) Solve the differential equation  

y' = x + y, y (0) = 1, [0,1]x  by Euler’s 

method using h = 0.2. If exact value is  

y (0 + 1) = 3.436564, find the error.  5 
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3. (a) Find the inverse of the matrix : 8 

5 8 1

A 0 2 1

4 3 1

 
 


 
  

  

using LU decomposition method with 

11 22 33 1l l l   . 

(b) Using the false position method, find a 

root of the equation 3 0xe x   correct 

to three decimal places. You may use 

the initial interval ] 0.5, 0.1 [. Also, find 

the relative error. Perform three 

iterations.  7 

4. (a) The function y = sin x is given as :  

sin (0) = 0, sin 
1

4 2

 
 

 
, sin 1.

2

 
 

 
 

Find an approximate value of sin 
6

 
 
 

 

by Lagrange’s interpolation method. 

Also, find the truncation error.  5 
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(b) Using Runge-Kutta fourth order 

method with h = 0.1, find an 

approximate value of y (0.1) for the IVP 

y' = y – x, y (0) = 2. 5 

(c) Evaluate the integral 
1

20

1

1
dx

x
 , using 

Trapezoidal rule with h = 0.2. Compare 

with exact value. 5 

5. (a) Let f(x) be any polynomial of x which 

satisfies f (–1) = 3, f (0) = – 6, f (3) = 39,  

f (6) = 822, f (7) = 1611. Using Newton’s 

interpolating formula, evaluate f (1) and 

f (2).  5 

(b) Using Gauss elimination method, solve 

the system of equations :  5 

      x + 2y – 3z + t = –5  

         y + 3z + t = 6  

2x + 3y + z + t = 4 

          x + z + t = 1 
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(c) Using synthetic division method, show 

that 2 is a simple root of equation : 5 

               4 3 2
4P ( ) 2 7 8 12 0x x x x x        

6. (a) Find the first derivative of f(x) at  

x = 1.1 from the following table : 6 

x f (x) 

1 0 

1.2 0.1280 

1.4 1.5440 

1.6 1.2960 

1.8 2.4320 

2 4.00 

(b) Estimate the eigen value of the matrix 

1 1 2

A 2 1 3

1 3 2

 
 


 
  

 using Gershgorin 

bounds. Also, draw the sketch of region 

in which eigen value lie.  6  
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(c) Given that  ( , )| 0,1,2,......,i ix f i n  at 

equally spaces points, then show that : 3 

0
n n

nf f     

7. (a) The table below gives the value of tan x 

for 0.1 0.3 :x    8 

x tan x 

0.1 0.1003 

0.15 0.1511 

0.2 0.2027 

0.25 0.2553 

0.30 0.3093 

Find tan (0.12). 

(b) Using the fourth order Taylor’s series 

method find the solution of the initial 

value problem : 7 

              
2 2,y x y    y (0) = 0.5  

at 0.4x   taking 0.2h  . 
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8. (a) Find the real root rounded-off to two 

decimal places of the equation 

4 34 3 23 0x x x     lying in the 

interval ]2, 3[ by Birge-Vieta method. 7 

(b) The equation 3 218 33 2 5 0x x x     

has three real roots, find the intervals 

which contain these roots. Perform two 

iterations of the Bisection method to 

obtain the negative real root.  8   
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ch-,l-&lh- (lkekU;)@ch- ,- (lkekU;)@ 

ch-,l&lh- (cgqfo"k;d)@ch- ,- (cgqfo"k;d)@ 

ch- ,l&lh- (xf.kr) 

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

ch-,-,e-@ch-,l-&lh-,Q-,e-Vh-) 

l=kar ijh{kk  

fnlEcj] 2025 

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

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

uksV % (i) iz'u la- 1 vfuok;Z gSA 

 (ii) iz'u la[;k 2 ls 8 rd dksbZ N% iz'u gy dhft,A  

 (iii) vizksxzkeh;@oSKkfud dSYdqysVj ds iz;ksx dh vuqefr 

gSA  

 (iv) ladsrksa ds vius vFkZ lkekU; vFkZ gSaA 
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1- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

vlR; gSa \ vius mÙkjksa dh iqf"V ds fy, ,d y?kq miifÙk 

;k izfr&mnkgj.k nhft, % 5×2=10 

(i) lehdj.k 
3 26 11 6 0x x x     dk varjky 

[4, 5] esa dksbZ ewy ugha gSA 

(ii) 
1

( )
2

    A 

(iii) Vsyj Js.kh foLrkj] eSDykWfju Js.kh foLrkj }kjk 

fudkyk tk ldrk gSA 

(iv) ,d oxZ vkO;wg A Bhd&Bhd fod.khZ; izeq[k gS] 

;fn 

1

,
n

ii ij
j
j i

a a



  i = 1, 2, ....., nA 

(v) Nsnd fof/k dh vfHklj.k dksfV U;wVu&jk¶lu fof/k 

dh vfHklj.k dksfV ls vf/kd gksrh gSA 
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2- (d) 0 1x   ds lkFk U;wVu&jk¶lu fof/k }kjk  

                          2x – tan x = 0  

  dk U;wure /kukRed ewy n'keyo ds rhu LFkku rd 

Kkr dhft,A 5 

([k) fLVjfyx ds dsUæ varj lw= dk iz;ksx djds 

fuEufyf[kr rkfydk ls f (1.32) dk eku Kkr 

dhft, %  5 

x f (x) 

1.1 1.3357 

1.2 1.5095 

1.3 1.6984 

1.4 1.9043 

1.5 2.1293 

(x) h = 0.2 ds lkFk vk;yj fof/k }kjk vody 

lehdj.k y' = x + y, y (0) = 1, [0,1]x  gy 

dhft,A ;fn lgh eku y (0 + 1) = 3.436564 gS] 

rks =qfV Kkr dhft,A 5 
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3- (d) LU fo;kstu fof/k ls 11 22 33 1l l l    ds lkFk 

fuEufyf[kr vkO;wg dk O;qRØe Kkr dhft, %  8 

5 8 1

A 0 2 1

4 3 1

 
 


 
  

 

([k) feF;k fLFkfr fof/k dk iz;ksx djds lehdj.k 

3 0xe x   dk ,d ewy n'keyo ds rhu LFkkuksa 

rd izkIr dhft,A izkjfEHkd varjky ] 0.5, 0.1 [ 

gSA lkis{k =qfV Hkh Kkr dhft,A rhu iqujko`fÙk 

n'kkZb,A  7 

4- (d) Qyu y = sin x bl izdkj fn;k x;k gS % 

sin (0) = 0, sin 
1

4 2

 
 

 
, sin 1.

2

 
 

 
 

ySxzkat varosZ'kh fof/k dk iz;ksx djds sin 
6

 
 
 

 dk 

lfUudVu eku Kkr dhft,A #aMu =qfV Hkh Kkr 

dhft,A  5 
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([k) h = 0.1 ds lkFk #aaxs&dqV~Vk fof/k dk iz;ksx djds 

IVP y' = y – x, y (0) = 2 ds fy, y (0.1) dk 

lfUudVu eku Kkr dhft,A 5 

(x) h = 0.2 ds lkFk leyach fu;e dk iz;ksx djds 

lekdy 
1

20

1

1
dx

x
  dk eku fudkfy,A bldh 

rqyuk Bhd&Bkd eku ls dhft,A 5 

5- (d) eku yhft, fd x dh dksbZ cgqin f (–1) = 3,  

f (0) = – 6, f (3) = 39, f (6) = 822,  

f (7) = 1611 dks larq"V djrh gSA U;wVu ds 

varosZ'kh lw= dk iz;ksx djds f (1) vkSj f  (2) Kkr 

dhft,A  5 

([k) xkml fujkdj.k fof/k dk iz;ksx djds fuEufyf[kr 

lehdj.k fudk; gy dhft, % 5 

    x + 2y – 3z + t = –5 

          y + 3z + t = 6   

 2x + 3y + z + t = 4 

           x + z + t = 1 
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(x) lka'ysf"kd foHkktu fof/k dk iz;ksx djds n'kkZb, 

fd lehdj.k % 5 

                 4 3 2
4P ( ) 2 7 8 12 0x x x x x        

dk ,d ljy ewy 2 gSA  

6- (d) fuEufyf[kr rkfydk ls x = 1.1 ij f (x) dk izFke 

vodyt Kkr dhft, % 6 

x f (x) 

1 0 

1.2 0.1280 

1.4 1.5440 

1.6 1.2960 

1.8 2.4320 

2 4.00 

([k) x'kZxksfju fof/k dk iz;ksx djds vkO;wg 

1 1 2

A 2 1 3

1 3 2

 
 


 
  

 ds vkbxsu eku fudkfy,A og 

izns'k] ftlesa vkbxsu eku gS] Hkh vkjsf[kr dhft,A 6 
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(x) fn;k x;k gS  ( , )| 0,1,2,......,i ix f i n ] tgk¡ 

¥cnq leku nwjh ij fLFkr gSaA n'kkZb, fd % 3 

0
n n

nf f    

7- (d) 0.1 0.3x   ds fy, tan x ds eku fuEufyf[kr 

rkfydk eas fn;s x;s gSa % 8 

x tan x 

0.1 0.1003 

0.15 0.1511 

0.2 0.2027 

0.25 0.2553 

0.30 0.3093 

tan (0.12) Kkr dhft,A 

([k) h = 0.2 ds lkFk prqFkZ dksfV dh Vsyj Js.kh dk 

iz;ksx djds fuEufyf[kr vkfneku leL;k dks  

x = 0.4 ij gy dhft, % 7 

2 2,y x y   y (0) = 0.5 
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8- (d) fcjts&foVk fof/k }kjk varjky ]2, 3[ esa fLFkr 

okLrfod lfUudV ewy n'keyo ds nks LFkkuksa rd] 

lehdj.k 
4 34 3 23 0x x x     ds fy, Kkr 

dhft,A  7 

([k) lehdj.k 
3 218 33 2 5 0x x x     ds rhu 

okLrfod ewy gSaA og varjky Kkr dhft, ftuesa ;s 

ewy fLFkr gSaA f}Hkktu fof/k ds iz;ksx ls (&) 

½.kkRed okLrfod ewy fudkyus dh nks iqujko`fÙk 

dhft,A  8 

× × × × × 

 

 

 

 


