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MATHEMATICS 

( Ht)nours Core } 

Paprr : MAT- HC - 4026 

( Numerical Methods ) 

Full J.farks . 60 

Time : Three hours 

The figures tn the margin indicate 

full marks for the questions. 

1. Answer the following ques tions as directed : 
Jx7=7 

(a) What is the order of convergence o f 

Regula-Falsi m ethod ? 

(i) 2·312 

(ii) 2·231 

(iilj 1·618 

(iv) l ·321 

(Choose the correct option) 
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(iiz) chord method 

(iv) dia111ecer method 

(Choose the correct opfi 
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(e) in the general Quadrature form . 
. d 1 . 1.Jla Sim~son's one th.1~ rue is obtained by 

putting -

(i) n = 1 

(ii) n=2 

2. 

U1 T h e Yalue of J ~ ◄ cu. . 
c) -1 , lS 

~ x -

(i) 0 

(ii) 1 

(iii) 2 

(iu) None of the above 

(Choose the correct option ) 

{g) Where is Euler's method used ? 

Answer the following questions : 2 ;,(4 == 8 

(a) Define rate of convergence a nd order of 
converg<:>nce of a sequence. 

(b} 
~2 

Evaluate : - x
3 

E 

(iii) n = 3 (c) 
Construct a divided difference table from 

the following data : 
(Ii') n = 4 

(Choose the correct . optzon) 

Ix \ -1 i 11 2131 
y -21 15 \ 12 1 3 j 

2 
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Whnt o ' h lJ~
1
, 

olnt nt m tn l , 1n1p, ' t 
chr :-;tnt :-tt, !, l:I ~ e th 

d "t nd.&rrl t1~, mt inn of ' 
mean • n · ti), 

foUl ",ng a t. I ... ~ ... s 
1,3 5,-.9 

(b, Find a root f ihe equot wn 

-lh a 0 

Using the b1 ecuon method c Orr t' t , 

up to 3 decunaJ places 

.r 1- r ) .. 

4 

es 

/dJ I IHl\ th,· rute 
llf ton~ 

Rn1>h t1un nv•tl t"r~t<nrc ol N► t 
~ 111>d . , w u11 

/f'} UllinK l.nKrnn , . 
t 

pr, s 1n1c•1 1 or lll\t•t\\1 ,1 po ntion l1Jrn l 
' lnhrvt\\ r: Ill n , ,tnd tht' 1 f Cl) C\ nd f ( 15) fru vn Ur'\ of 

m th~ lollowinK dotn. 

r ~ -:i_n 7sr-r~7;-,--10-­
l J(~) 48 100 294 goo 

Answer the followino 
t') qur~t,un1 : Hl•:\ :\IJ 

(a} Determine the root of 

x e.r - 2 0 by the method flf fa\11r. 

p<>sition. Perform five itcrotmns 

Form an LU decompoaa rnn of lhr. 

fo\\owing matrix : 

s Contd 



(b) Le t x0 , x1, ... xn be (n+l ) distin 
points on [ a, b]. If f is continuou Ct . son [ a, b] and has n continuous derivati 

Ves on (a, b), then prove that there e}ti 
some ; E (a, b) such that st 

f [xo, Xi , ... . , Xn ]= f n (LJ 
~! 

where Jn( x)= dnf (x). 
dx" 

Find the interpolating polyn . t~e data given below Usi orn1~ from differences: ng d1videct 
X -2 Q 2 

f (x) 4 2 8 S+s::: 10 
OR 

Derive the formula for . second order d . finding first forward ct·ff envatives Using N an ct . 1 erence fonnu1 ewton's Given that a. 
1-o l -1 1 

7 ·2 1.3 . 989 8 · 403 8 l . 4 1. S --,...__ 78 l 9 129 9 1 . 6 
451 9 -7so Find dy d2 l0 -0311 ~ anct -1!_ 

c1x2 at 
.t "" l 1 5+5=10 

6 

(c) Define numerical integration. 
Obtain a general quadrature formula for 

~: f (x) dx. 

Hence deduce Simpson's ½ rd rule. 
1+5+4=10 

OR 

Write a short note on Euler's method. Give the geometric interpretation of Euler's method. 
Give an algebraic interpretation of Euler's method. 
Solve by using Euler's method : 
y' = X + y ; y ( 0) = 2 for O ~ X ~ 1 

h = Q . 5 2+2+2+4= 10 
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