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' VMAT'I_{EMATICS' :
" (Regular Elective) '
Answer the Questions from a,ny one ‘Option.

op'rldN—A .
( Numerical Analysis )
Paper : MAT-RE-6016 .
' Full Marks : 80
Time : Three hours:
" OPTION-B
( Programming in C )
- Paper : MAT—RE—6026
- Full Marks : 60
~* Time: Three hours
‘The figures in the margin indicate ’
Jull marks for the questiens :

Answer either in Er_iglish or in Assamese.
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- OPTION-A -
( Numerical Analysis )
Paper :° MAT—RE 6016

1. Answer ‘the .following questlons : 1><10;10 '
- T AR e o o 3

(a) Express the following system of
equation in matrix form :

: ‘w@mwaﬁﬁwaﬁmmw
AP B 3 ‘
2x+3y -5z=6, x— 3y+4z-—5
Sx - y+1'1z 7 ' ‘

(b) What is the 6th order difference of the .
5th degree polynomial ?
5-OF AR 27 AP 6-97 TN A [ '3
() What is the degree of the interpolating
polynomial passmg through n-poxrrts ?
ot R SR I SRAEIA aw aﬂ*ﬁ B
e
i 2
i) =2n
) <n
(iv) <n
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(d) Evaluate E2x? when h=2.
h=2 @ E2x2 ey =11
(e) | State True or False :
T A W@‘a T 92

“Slmpson S —-rule is apphcable ‘only
when.n is a multlple ‘of 3 »

“FooR & ﬁf‘mi’amﬁmnm@
-3@%@!” '

() In the Gaussian elimination method,
the resulting co-efficient matrix for the -
linear system of. e:quatio--ns is
transformed into .

_Gaussian elimination Rf# W RIS
<5 73R CAfE el CRERE GIICD! oitaT -
FANR W?
(i) lower triangular matrix

A R ceew
(u) upper triangular matrix

O e cnere
(zu) dlagdnal matrix
B i
(w) None of the above

e% B8 Wm

(Choose the correct option]
(@'a’z CcR 4D ?m? @7%\'3@7) .
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{g) In tfapeZoidal rulé for the interval
: (O 1), if h=0 25, then what is the value ‘
of n? :

(o, I)Wm’ﬂﬂ@@h 0-25 TG
R R &
‘() Which of the following methods is not
~ used for numerical integration ?
N T R w\'«*mw GaeTe AR IR
T o
(i) Trapezoidal_ .fule
‘ (ii) Simpson’s rule
. (i) Gauss iteration

(iv) Romberg integféltioﬁ
(Choose the-correct option)
T (ow Tesht I G

@) Fill in the blanks (ana%‘t 518 ot =)
)= fle-h) =

() Write the. Lagfanges interpolation
: formula passing through two pomts
(xo0, fo) and . (xl,fl) ‘

(%0, fo) (xl,fl) ﬁﬁ woR m Rt
Fm@a m ferar :
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2. Answer the following question-s . 2x5=10

(@)

Construet the fofwai'd difference ta‘ble'
for the following dat4 .

..WWWMWWWW'
s
x : 1 2 3 4

(®)

()

y : 10 13 22 43

Prove that (ﬁﬂTﬁ‘ L2 Q) :
E_1 = 1 — V

Find the 3rd divided difference
of f(x)= x3-2x with arguments

'2,4,9, 10.

| f0) = 3 - 2x T, AP 2, 4,9, 101

(@)

Wﬁ@@ﬂﬁ@féﬁww@ﬁwu

erte a short note on numerlcal

C 1ntegrat10n

ﬂ\wmemmﬁwmﬁm
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- (e) What are the two types of methods for
ﬁndmg numerical solutions to ODE ?

ODE T ] @ﬁa wxnmw ARG ﬁw -
3.. Answer any four questlons | 5.><4=.20‘
ﬁzamr SIRB e s e 8

“(a) Show that (et @) :

[f(X)} 6(x)-af ()~ £() Ag()C)
g(x) g(x)E(a(x)) .

(b) Use Gauss-Jordan method to soch :

Gauss-Jdrda’n ATS RIRCG R YT 9 ¢

2x - 3y Sz——S x+y+2z 4,
: 3x+y 32-——4

(c) Find the equatlon of the polynomial

passing through the points (4,-43),

- (7,83), (9,327) and (12, 1053) using
Newton’s divided difference formula.

R ﬁ‘ﬁ@“rﬁ SRR IO AT R
s (4,-43), (7, 83), (9, 327) &= (12, 1053)
RVTLHR TSR @R 20 A Bfeveat 1.
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(d) Given ﬂ=x+y w1th y= 0 for x=0.
.dx

Find the value of y at x= 1 taking
, h=02.

ﬁmw i x+y T y- 0 cfem
x= O h= OZZﬁy-ﬁﬂﬂme 1.

using Slmpsons é rule.

(e Fmdj =
%mm aawasﬁf zaaﬂ
Q?ﬁmznl

ij) Consider the“poin;ts ‘(xo, yo)="(1, 2),
'(xuyl) (2,4), (%2, 42)=(3.8), .
(x3,y3) (4 16), (x4,y4)=(5~ 32)
Estlmate f '(x,) = f'(3) using ‘Newton’s

forward, backward and central B
. difference formula.
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("‘_‘0’ Yo) = (15 2), .(xl? y)=(2; 4), :
(52 10) = (3. 8), (30 30) =(4,16),
(x4,‘y4) (5 32) R RPTRA #ial

| F(%) = £(3)% S i e,
ﬂ*ﬁeﬁw @@ﬂwwwﬁﬁ\fsﬁn

4. Answer dany four -questiOns: : | 'lOX4'=_40
- [t w16 e w st 8

(a) Derive Newton Gregory backward
difference interpolation formula. Use it
to obtain an 1nterpolat1ng polynomial

from the following data i  5+5=10
FREGA-C21 R PeBI<oNT TR TS 2l T4 |
| szﬁﬁ—cﬁ@m o SR
w%ﬁmv

x 0 2. 4 6
f(x) = 8 11 20 41
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. (b) (i) Obtam the m1381ng values of the 4
” ‘ table given below :

o wﬁm-ﬁm«mﬁﬁﬁvﬁqw,
x: 20 21 22 23 24 25 26
y: 0135 - 0.111 0100 - 0-082 0-074

(i) If f(x) be a polynomial of degree
n, then prove that o

A™f(x) = constant
and A f(x)=0.
| - 5+5=10
 f(x) Bt n-Si5e T AR 2T A
T 471 = 7 1 4771 (x) =0 |

(c) Solve by Gauss- Sexdel method correct
to 4-decimal place :

'm@smﬂﬁ%wﬁwmwz;
Vt‘ﬂﬁlﬁseﬁw

28x+4y z =32
x+3y+10z = 24{
2x+17y+4z =35 .
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() lEvaluate!-% by us1ng Simpsb‘h".s
- rule and trapezo:i’da.l i'ule.v

~_1%mmm@ﬁmaﬁféw$ﬁj
ﬁq‘ﬂaﬁn

1+x

| (e) Apply modified Euler’s method to
* evaluate Yy when x=0:05 and x=0-10

for %x = x+y; y(O-),-_—- 1,
~ x=0-05 9% x=0-10'S modified Euler I
RR el Y/ = x4y, y(0)=19w
y-3 W [efa 3=y '
() Writea sho'rﬁ note on n;idpdint method.
' Why-is it superior to Euler’s method ?
Use midpoint. method to soIve
dy 2 _ | |
- === 1 2y; 0 1
=Y =12y y( )=

- for OSxSZ- ' " ' 2+2+6=10
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- Midpoint Rfa 65 <5t 53 Gt Bt 1
% Euler-3 Rfdows R Bre? M1dpo1nt "m—%
IR aﬂ% L 33

Sy
. dx

@

" Marks

LKL

No. of students

DI mm

= yx2 = 1-2y; y(O) = 1,

0<x<23IQI

0

(i)

From the followmg table find. the
number of students whq obtamed

—marks less than 45 :

woTs S T SRR o 45 TR
TS (R QIR WA W e

: 30-40 40-50. 50-60 60-70 70-80

31 4 51 35 . 3l

A third degree polynomial passes -
through the points (3, 3), (2, 12),
(1, 15) and (-1 —21) Find the
polynomial.

5+5 10

iy fs‘mm T an’*t (3,3), (2, 12),
(1, 15) & (-1, - 21) RegazdR wicees

| T AR Rl 301
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- (h) Obtain a géneral quadrature formula -
, ,
for __ff (x)dx

Hence deduce Simpson’s % 3 rule.
5+5=10

b .

I f ()3 3 sttt <of Rptere i
(quadrature) m Tfereat

W ot fooiowa L aafm R ?NH
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