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BACHELOR OF ARTS (GENERAL)/ 

BACHELOR OF SCIENCE 

(GENERAL) (BAG/BSCG)  

Term-End Examination 

June, 2025 

BMTE-144 : NUMERICAL ANALYSIS  

Time : 3 Hours  Maximum Marks : 100 

Note : Question No. 1 is compulsory. Do any 

eight questions from Q. Nos. 2 to 10. Use 

of non-programmable/scientific calculator 

is allowed. 

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 : 

      2×10=20 
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 (ii) The eigen values of 

1 2 3

0 2 4

0 0 5

 
 
 
  

 are  

1, 2, 5. 

 (iii) x = 0 is a fixed point for the function  

f(x) = x2 + 1.  

 (iv)   = 1 + E–1 

 (v) The truncation error Rn+1(x) is given by 

f(x) – Pn(x) =  
1

( )0( )
( ),

1

n
nx x

f c
n




  where 

0 < c < x. 

 (vi) Newton-Raphson’s iteration formula  

for finding 3 ,c  where c > 0, is 

3
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 (vii) The Taylor’s series for y(x) = log (1 + x) 

is 
2 3 4

....... .
2 3 4

nx x x x
x

n
       

 (viii) The SOR method is a generalisation of 

the Gauss-Seidel method.  
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 (ix) The composite Simpson’s rule for 

evaluation of the integral  ( )
b

a
f x dx  

requires the interval [a,b] to be divided 

into an even number of subintervals of 

equal width. 

 (x) If a linear function is integrated using 

Trapezoidal rule, the error is minimum. 

2. (a) Perform four interations of the Newton-

Raphson method to find the  

smallest positive root of the equation 

f(x) = x3 – 5x + 1 = 0. 5 

 (b) If f(x) = 
2

1
,

x
 then find the divided 

difference f[a, b, c, d]. 5  

3. (a) Find the inverse of the matrix : 

 
 

 
 
  

3 1 2

A = 2 1 1

1 2 1

  

  using LU decomposition method with 

11 22 33 1u u u   . 5 
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 (b) Use Regula-Falsi method to determine 

the root of the equation :  

cos x – xex = 0.  

  Take the initial approximation as  

x0 = 0, x1 = 1 and perform two iterations 

of the method. 5 

4. (a) Let f(x) = sin x be defined on the 

interval [1, 3]. Obtain the Lagrange’s 

linear interpolating polynomial in this 

interval and find the bound on the 

truncation error. 5 

 (b) Find the number of iterations n of 

bisection method required to have an 

approximate root with absolute  

error 710 of the function 

10( ) 2 log 7f x x x    in the interval 

[3.78, 3.79]. 5 

5. (a) Using Runge-Kutta fourth order 

method with h = 0.1, find an 
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approximate value of y(0.1) for the 

initial value problem : 5 

y = x2 – y, y (0) = 1. 

 (b) Evaluate the integral 



1

2
0

I =
1

dx

x
 using 

composite Simpson’s rule. Hence obtain 

the approximate value of  . 5

6. (a) Solve the system of equations : 

3x + 18y + 9z = 18 

2x + 3y + 3z = 117 

4x + y + 2z = 283 

  using Gauss elimination method. 5 

 (b) The area of a rectangular park is  

x3 – x2 – 11x + 18. If the length of the 

park is (x – 2), then find its width using 

synthetic division method. 5 
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7. (a) Find the missing term in the following 

table :  5 

x f(x) 

0 1 

1 3 

2 9 

3 ? 

4 81 

 (b) Find the number of students with 

marks less than 45 using the following 

data :  5 

Marks No. of Students 

30–40 31 

40–50 42 

50–60 51 

60–70 35 

70–80 31 
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8. (a) Estimate the eigen values of the  

matrix : 

3 2 2

A = 2 5 2

2 2 3

 
 
 
  

  

  using the Gerschgorin bounds. Also, 

draw the rough sketch of the region in 

which  the eigen values lie. 5  

 (b) Use the Euler’s method to solve 

numerically the initial value problem  

y' = – y ; y(0) = 1 with h = 0.01 at  
x = 0.04. Also find the exact error. 5 

9. (a) Find the Newton’s backward difference 

interpolating polynomial for the 

following data : 5 

x y 

0 1 

1 0 

2 1 

3 10 
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 (b) Using the third order Taylor’s series 

method, find the solution of the initial 

value problem y' = x – y2, y(0) = 1 at  

x = 0.1 taking h = 0.1. 5 

10. (a) Calculate a bound for the truncation 

error in approximating f(x) = sin x by 

3 5 7

1
3 5 7

x x x
    where 1 1.x     5 

 (b) Find an approximation to one of the 

roots of the equation : 

P(x) = 2x4 – 3x2 + 3x – 4 = 0 

  using Birge-Vieta method starting  

with the initial approximation x0 = – 2. 

Perform only one iteration. 5 
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 BMTE–144 

dyk Lukrd (lkekU;) @ 

foKku Lukrd (lkekU;) 

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

l=kar ijh{kk  

twu] 2025 

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 10 rd fdUgha 

vkB iz'uksa ds mÙkj nhft,A vizksxzkeh;@oSKkfud 

dSYdqysVj ds iz;ksx dh vuqefr gSA  

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, % 2×10=20 

 (i) 
1

2
0

0

n

k n
k

f f f




       
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 (ii) 

1 2 3

0 2 4

0 0 5

 
 
 
  

 ds vkbxsu eku 1, 2, 5 gSaA 

 (iii) Qyu f(x) = x2 + 1 ds fy,  x = 0 ,d fu;r fcanq 

gSA  

 (iv)   = 1 + E–1 

 (v) #aMu =qfV Rn+1(x), 

                    f(x) – Pn(x) =  
1

( )0( )
( ),

1

n
nx x

f c
n




   

  }kjk nh tkrh gS] tgk¡  0 < c < x gSA 

 (vi) c > 0 ds fy, 
3 ,c  Kkr djus ds fy, U;wVu&jS¶lu 

iqujko`fÙk lw= 

3

1 2

2

3

n
n

n

x c
x

x





 

gSA 

 (vii) y(x) = log (1 + x) dh Vsyj Js.kh

    
2 3 4

.......
2 3 4

nx x x x
x

n  

gSA  

 (viii) SOR fof/k xkml&lhMy fof/k dk O;kid :i 

gSA 
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 (ix) la;qDr flEilu ds fu;e ls lekdy  ( )
b

a
f x dx  

dk eku Kkr djus ds fy, varjky [a,b] dks  

leku yackbZ okys le mi&varjkyksa esa foHkkftr 

djuk iM+rk gSA 

 (x) leyach fu;e ls ;fn ,d jSf[kd Qyu dk 

lekdyu fd;k tk,] rks =qfV U;wure gksrh gSA 

2- (d) lehdj.k    3( ) 5 1 0f x x x  dk U;wure 

/kukRed ewy Kkr djus ds fy, U;wVu&jS¶lu fof/k 

dh pkj iqujko`fÙk;k¡ nhft,A 5 

 ([k) ;fn 
2

1
( )f x

x
  gS] rks foHkkftr varj f [a, b, c, d] 

Kkr dhft,A 5 

3- (d) 11 22 33 1u u u    ysdj LU fo;kstu fof/k ls 

vkO;wg 

 
 

 
 
  

3 1 2

A = 2 1 1

1 2 1

 dk O;qRØe Kkr 

dhft,A  5 
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 ([k) lehdj.k cos 0xx xe   dk ,d ewy Kkr  

djus ds fy, jsxqyk&QkYlh fof/k dk iz;ksx  

dhft,A izkjafHkd lfUudVu 0 10, 1x x   

yhft, vkSj bl fof/k dh nks iqujko`fÙk;k¡  

nhft,A  5 

4- (d) eku yhft, ( ) sinf x x  varjky [1, 3] ij 

ifjHkkf"kr gSA bl varjky esa ySxzkat dk jSf[kd 

varosZ'kh cgqin Kkr dhft, vkSj #aMu =qfV ij 

ifjca/k Hkh Kkr dhft,A 5 

 ([k) varjky [3.78, 3.79] esa Qyu 

10( ) 2 log 7f x x x    dk ,d ewy lfUudV 

djus ds fy, lef}Hkktu fof/k dh iqujko`fÙk;ksa dh 

la[;k n Kkr dhft, rkfd fujis{k =qfV 10–7 ls 

vf/kd u gksA  5 
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5- (d) h = 0.1 ysdj prqFkZ dksfV #axs&dqV~Vk fof/k ls vkfn 

eku leL;k 

2 , (0) 1y x y y      

  ds fy, y(0.1) dk ,d lfUudV eku Kkr dhft,A 

    5 

 ([k) la;qDr flEilu ds fu;e ls lekdy 

1

2
0

I =
1

dx

x
 dk eku Kkr dhft,A bl izdkj  

dk ,d lfUudV eku Kkr dhft,A 5 

6- (d) lehdj.k fudk; % 

3x + 18y + 9z = 18 

2x + 3y + 3z = 117 

4x + y + 2z = 283 

  dks xkml fujkdj.k fof/k ls gy dhft,A 5 

 ([k) ,d vk;rkdkj cxhps dk {ks=Qy  

x3 – x2 – 11x + 18 gSA ;fn cxhps dh yackbZ  

(x – 2) gS] rks bldh pkSM+kbZ lka'ysf"kd foHkktu 

fof/k ls Kkr dhft,A 5  
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7- (d) fuEufyf[kr lkj.kh esa foyqIr in Kkr dhft, % 5 

x f(x) 

0 1 

1 3 

2 9 

3 ? 

4 81 

 ([k) fuEufyf[kr vk¡dM+ksa dk iz;ksx djds mu Nk=ksa dh 

la[;k Kkr dhft, ftuds izkIrkad 45 ls de gSa % 5 

izkIrkad Nk=ksa dh la[;k 

30–40 31 

40–50 42 

50–60 51 

60–70 35 

70–80 31 
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8- (d) x'kZxksfju ifjca/kksa dk iz;ksx djds vkO;wg % 

3 2 2

A = 2 5 2

2 2 3

 
 
 
  

   

  ds vkbxsu eku vkdfyr dhft,A lkFk gh ml {ks= 

dk ,d LFkwy vkjs[k cukb, ftlesa vkbxsu eku 

fLFkr gSaA  5 

 ([k) h = 0.01 ds lkFk vkW;yj fof/k ds iz;ksx ls  

x = 0.04 ij vkfn eku leL;k y' = – y;  

y(0) = 1 dks la[;kRed :i ls gy dhft,A lkFk 

gh ;FkkrFk =qfV Hkh Kkr dhft,A 5 

9- (d) fuEufyf[kr vk¡dM+ksa ds fy, U;wVu dk i'pkarj 

varosZ'kh cgqin Kkr dhft, % 5 

x y 

0 1 

1 0 

2 1 

3 10 
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 ([k) h = 0.1 ysdj r`rh; dksfV Vsyj Js.kh fof/k ls  

x = 0.1 ij vkfn eku leL;k y' = x – y2;  

y(0) = 1  dks gy Kkr dhft,A 5 

10- (d) f(x) = sin x dks 

3 5 7

1
3 5 7

x x x
   ls lfUudV 

djus ij izkIr #aMu =qfV ds fy, ifjca/k Kkr 

dhft,] tgk¡ 1 1x   gSA 5 

 ([k) izkjafHkd lfUudVu x0 = – 2 ysdj fcjts&ohVk fof/k 

ls lehdj.k % 

P(x) = 2x4 – 3x2 + 3x – 4 = 0 

  ds ,d ewy dk lfUudVu Kkr dhft,A dsoy ,d 

gh iqujko`fÙk dhft,A 5 

× × × × × 

 


