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B. SC. (GENERAL)/ 
B. A. (GENERAL)  

(BSCG/BAG)  
Term-End Examination 

December, 2022 
BMTE-144 : NUMERICAL ANALYSIS  

Time : 3 Hours     Maximum Marks : 100 

Note : (i)  Question No. 1 is compulsory. 
 (ii)  Do any eight questions from Q. Nos.  

2 to 10. 
 (iii)Use of non-programmable scientific 

calculators 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 
(a) ∆∇ = ∆ − ∇   
(b) If  

A = 1
1

a a
a a
− − 

 − 
,  

then ( )A A + 1n n n= −  I. 

(c) Every square matrix is invertible. 
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(d) If A = 2 1
1 2
 
 
 

, then for 0,
3

k2
− < <  the 

spectral radius of the matrix (I + kA) is less 
than 1. 

(e) If : 

              ( ) ( ) ( ) ( )22 2f x h f x h f x h f ′′+ − + + = ξ   

for some ξ ∈ +] , 2 [x x h , then h > 0. 

(f) 
1 1
2 2E E

−
δ = +   

(g) All the eigen values of the matrix : 
1 1 2
0 1 3
4 2 1

− 
 
 
  

  

lie in the interval [0, 6]. 
(h) If : 

         ( ) = + − + −4 3 2P 2 3 4 6 10x x x x x ,  

then ( )P 1 15′ − = . 

(i) The inverse of a upper triangular matrix is 
a lower triangular matrix. 

(j) The maximum number of real (positive or 
negative) roots of the equation : 

4 3 24 4 3 1 0x x x x+ + − − =  
is 4.   
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2. (a) Find an interval of unit length that 

contains the smallest positive root of the 

equation 4 10 0x x− − = . Take the end 

points of this interval as initial 

approximation and perform two iterations 

of the Regula-Falsi method. 5 

(b) Show by induction that 

( ) ( )1
nn x h xe e e∆ = − , where ∆  is the 

forward difference operator. 3 

(c) Show that : 2 

( )+∆ = + ∆2
1 ,i i iif f f f   

where ∆  is the forward difference operator 

and ( )i if f x= .  

3. (a) Find the inverse of the matrix : 5 

1 2 3
2 3 4
1 1 1

 
 
 
 − 

  

using LU factorization method. 
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(b) Derive the Newton-Raphson method to 
obtain a simple root of the equation 

( ) 0f x = . Find its rate of convergence. 5 

4. (a) A linear system of equations Ax b= , 

where 
1 0

A 2 1 3
0 1

k

k

 
 =  
  

, 1k ≠ ±  is to be 

solved using the Gauss-Jacobi iteration 
method. Find the condition on k so that 
this method converges. 5 

(b) The function ( ) ( )61f x x= +  is to be 

tabulated at equispaced points in the 
interval [0, 1] using quadratic 
interpolation. Find the largest step size 
that can be used so that the error 

35 10−≤ ×  in magnitude. 5 

5. (a) Perform three iterations of the inverse 
power method to obtain the smallest eigen 

value in magnitude of the matrix 1 1
3 5

 
 − 

. 

Take the initial approximation to the eigen 
vector as [0.9, 1.0]T. 5  
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(b) Obtain the Lagrange’s interpolating 
polynomial which fits the following data : 

x ( )f x   

– 1 
   1 
  5 
 7 

1 
3 

31 
57 

 Hence find ( )3f . 5 

6. (a) Obtain an approximate value of ( )1.4y  

using the Taylor’s series method of order 
three, for the initial value problem 

( )′ = − =2, 1 2y x y y  with h = 0.2. 5 

(b) Evaluate the integral : 
1

20
I

1
x dx

x
=

+∫   

using composite Simpson’s rule with 3 and 
5 nodal points. Find the improved value 
using Romberg integration. 5 

7. (a) For the numerical differentiation formula : 

           ( ) ( ) ( )0 0 0
1
2

f x f x h f x h
h

′  = + − −   

(i) Find the order of the method. 2 
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(ii) Write the error term in power series  
of h. 2 

(iii) Derive the corresponding Richardson’s 
extrapolation scheme. 2 

(b) The equation 4 5.25x −  2 6.25 0x − =  has 
a root close to – 2.2. Perform one iteration 
of the Birge-Vieta method to find the root.  

4 

8. (a) The equation 2 0x ax b+ + =  has two real 
roots p and q such that p q< . If we use 

the fixed point iteration 1k
k

bx
x a+ = −

+
 to 

find a root, then to which root does it 
converge ? 5 

(b) Find a bound on the eigen values of the 
matrix : 

2 2 1
2 2 3
1 3 2

 
 
 
  

  

using Gerschgorin bounds. 5 

9. (a) Using the Runge-Kutta fourth order 
method with h = 0.2, find an approximate 
value of y (0.2) for the initial value problem 

( )2 2, 0 1y x y y′ = + = . 5 
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(b) Using the Gauss-Jordan method, find the 
inverse of the following matrix : 5 

1 1 3
1 3 3
2 4 4

 
 − 
 − − − 

  

10. (a) From the following data, find the number 
of students having weight between 60 and 
70 kg :  5 

Weight (in kg) No. of Students 

0—40 
40—60 
60—80 

80—100 
100—120 

250 
120 
100 
70 
50 

(b) Construct a fixed point iteration form 
( )x g x=  for the equation 3 2 1 0x x+ − =  

so that the method converges in the 
interval [0, 1]. 5 
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      BMTE-144 

ch-,l&lh- (lkekU;)@ch- ,- (lkekU;) 

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

l=kkar ijh{kk  

fnlEcj] 2022 

ch- ,e- Vh- bZ--144 % lkaf[;dh; fo'ys"k.k 

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

uk sV % (i) iz'u la[;k 1 djuk vfuok;Z gSA 

 (ii) iz'u la[;k 2 ls 10 rd dksbZ vkB iz'u 

dhft,A 

 (iii) vizksxzkeuh; oSKkfud dSYdqysVj dk iz;ksx 

djus dh vuqefr gSA 

1- crkb, fd fuEufyf[kr esa ls dkSu&ls dFku lR; vkSj 

dkSu&ls dFku vlR; gSa \ vius mÙkj dh iqf"V ds 

fy, ,d laf{kIr miifÙk ;k izfr&mnkgj.k nhft, %  

2×10=20 
(i)  ∆∇ = ∆ − ∇  
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(ii)  ;fn % 

− − 
=  − 

1A
1

a a
a a

]  

rks ( )A A + 1 In n n= −  gksxkA 

(iii)  izR;sd oxZ vkO;wg O;qRØe.kh; gksrk gSA 

(iv)  ;fn % 

2 1A
1 2
 

=  
 

  

 gS] rks 0
3

k2
− < <  ds fy, vkO;wg ( )I + Ak  

dh LisDV ªeh f=kT;k 1 ls de gksxhA 

(v)  ;fn fdlh ξ ∈ +] , 2 [x x h  ds fy, 

          ( ) ( ) ( ) ( )22 2f x h f x h f x h f ′′+ − + + = ξ  

 gS] rks 0h >  gksxkA 

(vi)  
1 1
2 2E E

−
δ = +  

(vii)  vkO;wg 
1 1 2
0 1 3
4 2 1

− 
 
 
  

 ds lHkh vkbxsu eku 

varjky 0, 6   esa gksrs gSaA 
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(viii) ;fn %  

        ( ) = + − + −4 3 2P 2 3 4 6 10x x x x x  

 gS] rks ( )′ − =P 1 15 gksxkA 

(ix)  mifj f=kHkqtkdkj vkO;wg dk O;qRØe fuEu 

f=kHkqtkdkj vkO;wg gksxkA 

(x)  lehdj.k 4 3 24 4 3 1 0x x x x+ + − − =   ds 

okLrfod (/ukRed ;k ½.kkRed) ewyksa dh 

la[;k 4 gSA 

2- (d)  ,dd yEckbZ okyk og varjky Kkr dhft, tks 

lehdj.k 4 10 0x x− − =  ds lcls NksVs 

/ukRed ewy dks varfoZ"V djrk gksA bl 

varjky ds vaR; fcUnqvksa dks vkfn lfUudVu 

ekudj Nsfndk fof/ dh nks iqujko`fÙk;k¡ 

dhft,A 5 

([k)  vkxe }kjk fn[kkb, fd %  

( ) ( )1
nn x h xe e e∆ = −   

 tgk¡ ∆ vxzkarj ladkjd gSA 3 
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(x)  fn[kkb, fd % 2 

( )+∆ = + ∆2
1i i iif f f f  

 tgk¡ ∆ vxzkarj ladkjd vkSj ( )i if f x=  gSA  

3- (d)  LU  fo;kstu fof/ ls vkO;wg % 5 

1 2 3
2 3 4
1 1 1

 
 
 
 − 

 

 dk O;qRØe Kkr dhft,A  

([k)  lehdj.k ( ) 0f x =  dk lk/kj.k ewy Kkr 

djus ds fy, U;wVu&jSÝlu fof/ O;qRiUu 

dhft,A bldh vfHklj.k&nj Kkr dhft,A 5 

4- (d)  xkml&tSdksch iqujko`fÙk fof/ ls jSf[kd 

lehdj.k fudk; Ax b= ] tgk¡ 

1 0
A 2 1 3

0 1

k

k

 
 =  
  

, 1k ≠ ±  dks gy djuk gSA 

k ij izfrca/ Kkr dhft, ftlls ;g fof/ 

vfHklfjr gksrh gksA 5  
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([k)  varjky 0,1   esa iQyu ( ) ( )61f x x= +  ds 

fy, f}rh; ?kkr varosZ'ku }kjk lenwjh ekuksa dh 

rkfydk cukuh gSA ifjek.k esa lcls vf/d og 

varj ekywe dhft, ftlls fd =kqfV 

35 10−≤ ×  gksA 5 

5- (d)  izfrykse ?kkr fof/ dh rhu iqujko`fÙk;k¡ djds 

vkO;wg 
1 1
3 5

 
 − 

 dk ifjek.k esa y?kqre vkbxsu 

eku Kkr dhft,A izkjfEHkd lfUudV vkbxsu 

lfn'k T0.9 1.0    ls vkjaHk dhft,A 5 

([k)  ySxzkat varosZ'ku cgqin Kkr dhft, tks 

fuEufyf[kr vk¡dM+ksa dks vklaftr djrk gks %  

x ( )f x   

– 1 
  1 
  5 
  7 

1 
3 

31 
57 

vr% ( )3f  Kkr dhft,A 5 
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6- (d)  r`rh; dksfV Vsyj Js.kh fof/ }kjk vkfn eku 

leL;k ( )′ = − =2, 1 2y x y y ] tgk¡ 0.2h =  

ds fy, ( )1.4y  dk lfUudV eku Kkr 

dhft,A 5 

([k)  3 vkSj 5 lksiku fcUnq ysdj la;qDr flEilu 

fu;e ls lekdy % 5 

1
20

I
1

x dx
x

=
+∫  

 dk eku Kkr dhft,A jksEcxZ lekdyu }kjk 

izkIr ifj.kke esa lq/kj dhft,A  

7- (d)  la[;kRed vodyu lw=k 

                ( ) ( ) ( )0 0 0
1
2

f x f x h f x h
h

′  = + − −   

 ds fy,  

  (i)  fof/ dh dksfV Kkr dhft,A 2 

  (ii)  h  dh ?kkr Js.kh esa =kqfV in fyf[k,A 2 

  (iii) blds laxr fjpM~Zlu cfgosZ'ku ;kstuk 

O;qRiUu dhft,A 2 
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([k)  lehdj.k % 

4 5.25x −  2 6.25 0x − =  

 dk ,d ewy & 2-2 ds fudV gSA bl ewy dks 

Kkr djus ds fy, ctZ&fo,Vk fof/ dh ,d 

iqujko`fÙk dhft,A 4 

8- (d)  lehdj.k 2 0x ax b+ + =  ds nks okLrfod 

ewy p  vkSj q gSa] tgk¡ p q<  gSA ;fn ewy 

izkIr djus ds fy, ge fu;r fcanq iqujko`fÙk 

1k
k

bx
x a+ = −

+
 dk iz;ksx djsa rks ;g fdl 

ewy dh vksj vxzlfjr gksxh \s 5 

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

2 2 1
2 2 3
1 3 2

 
 
 
  

 

 ds vkbxsu ekuksa dk ifjca/ Kkr dhft,A 5 

9- (d)  0.2h =  ysdj vkfn eku leL;k 

( )2 2, 0 1y x y y′ = + =  ds fy, prqFkZ dksfV 

#axs&dqV~Vk fof/ }kjk ( )0.2y  dk lfUudV 

eku Kkr dhft,A 5 



 [ 15 ] BMTE-144 

  P. T. O. 

([k)  xkml&tkWMZu fof/ ls lEcfU/r vkO;wg dk 

O;qRØe Kkr dhft, % 5 

1 1 3
1 3 3
2 4 4

 
 − 
 − − − 

 

10- (d)  fuEufyf[kr vk¡dM+ksa ls 60 ls 70 fdxzk- ds 

chp Hkkj okys fo|kfFkZ;ksa dh la[;k Kkr  

dhft, % 5 

Hkkj (fdxzk- esa) fo|kfFkZ;ksa dh la[;k 

0—40 
40—60 
60—80 

80—100 
100—120 

250 
120 
100 
70 
50 

([k)  lehdj.k 3 2 1 0x x+ − =  ds fy, 

( )x g x=  ds :i esa ,slh fu;r fcUnq 

iqujko`fÙk cukb, tks varjky 0,1   esa 

vfHklfjr djsA 5 
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