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(2040)

UGC (CBCS) VIth Semester (New)
Examination

1975

B.A./B.Sc. MATHEMATICS
(Numerical Methods)
(DSE)

Paper : MATH 601

. ' 70 for Regular
Time : 3 Hours] [Maximum Marks 100 for ICDEOL

Note :— Section—A is compulsory. Attempt four questions
from Section B, selecting one each from the Units I,

II, III and IV.
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Section—A
(@us-31)
1. (i) Discuss the advantages of false position method.

faen feofa fafy & ol @1 sl =ifsw
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(i) Discuss the order of convergence of fixed point
iteration method.

fer fag emsetem fafy & sifieror =3 =1 =
U RifS |

(i) Discuss the convergence of Jacobi’s and Gauss-
Seidel methods.

SISl qe TeE-wew fafE @ s
U i |
(iv) Define Lagrange’s fundamental polynomial.

ﬁuﬁ%ﬁma@aﬁﬁﬂﬁﬁaﬁml

(V)  Describe Backward difference.
YRR T ol ity |

(vi) Write Newton’s forward difference i
formula.

qammimwﬁmxprﬁwﬁgq.

(vii) Describe Trepezoidal Ruyle.

nterpolation
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2. (a)

(b)

3. (a)

(b)

Section—-B

Find a root of the equation X -5x-3=0
using bisection method correct to three decimal

places.

fewre fafs @1 TOM H@ gL WHIHL

X3 = 5x -3 =0 ga Fd HifSQ A SIHCT

& T qw §E RIS 6%2(9)
Find a smallest positive root of the equation

x> — 5x + 1 = 0 using fixed point iteration
method.

for fag oMol fafy @1 WM RN T
FHEFT 2 - 5x + 1 = 0 T W Bl AR

T 96 HISC 7(10)

Use Secand method to find an approximate

value of /12 .

J12 1 T HA @ HA @ g dehe fafy

1 G HIFSTTI 64(9)

Solve by LU decomposition :

X, o+ Xy + X3 = 1

3x, +x2—3x3=5
X, — 2%, - 5x, = 10

LU fadicM g g whifsie ¢

X, + Xy + X3 = 1
3x; + Xy - 3xy =3

x, — 2%, — 5%y = 10 7(10)
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Unit-I1
(sents-11)

4. (a) Solve the following system of equations by
Gauss-Seidel method :

10x + 2y +z2=09
2x + 20y — 27 = — 44
-2x + 3y + 10z = 22

TeY-ded fafy ¥ FAfatea wHiww fram
%l T HINT
1I0x + 2y + z = 9
2x + 20y — 2z = — 44
—2x + 3y + 10z = 22

6'2(9)
(b) Solve the following system of equations by

Jacobi’s method starting with the solution

(2, 3,0) :
Sx-y+2z=0
2x + 4y = 12
X+ y+ 5 =-1

E1 (2,3, 0) ¥ 0 FT gu St fafy g
ﬁﬁﬁff@aﬁﬁw’ﬁﬁﬂqﬁwaﬂm

X =—y+2z=0
2x + 4y = 12
X+ y+ 57 =] 7(10)

(4)



5. (a)

(b)

6. (a)

CA-575

Using Lagrange’s interpolation formula, express
x> ~10x+13 )
as sums o
(x=1D(x-2)(x-3)
partial fractions.

AN SdYE wE @ wdm @ wed

the function

X% —10x+13 .
(—D(x=2)x—3) T T HE TN At
T 1 A w5 6Y4(9)

Use Newton’s divided difference formula to
find f{(x) from the following data :

x : 0 1 2 4 5. 6
fx) o 1 14 15 5 6 19
M= St & fin) 70 w0 & fog <o @
fasfom sRR G T Ff

x : 0 1 2 4 5 6
fx) : 1 14 15 5 6 19

Unit-IIT

(FehT3-I10)
Write backward difference table for the function
f(x)=x3—3x2—5x—7forx=—l, 0,
1, 2,3, 4,5
Also Evaluate A’f(4), A%f(1).
x=-1,0,1,234,5% fau ®eq flx) = 3
—3x2—5x—7%mmwéaaﬁ#@m
NOWS ORI el 6Y4(9)

7(10)
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(b) Find f'(x) at x = 0.4 from the following data :

X y = Jx)

0.1 1.10517

0.2 1.22140

0.3 1.34986

0.4 1.49182

71 ofmel ¥ x = 0.4 W f'(x) @ HIET =

X y = f(x)

0.1 1.10517

0.2 1.22140

0.3 1.34986

0.4 1.49182 7(10)
7. (a)

Using Newton’s backward difference formula,
find a polynomial of degree n in x which
satisfy the following data :

X : 1 2 3 4 S
y: 1 -1 1 -1 1
A H UE AR A I T m x A
feilt n =1 9gI8 I HItSC S m Eq
IR HE ¥ e
% 1 2 3 4 5
y 1 -1 1 -1 1 6Y209)
(b) Using Stirling Formula, find y,, given that

Yog = I12, y,q = 439, Yao = 346 Vso = 243.

g%nwwwm@y @ hitea | g

T fF oy, = 512, y =9,y = 346,
0 30 40

Y50 =243,
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8. (a)

(b)

9. (a)

Unit-1V

(ShTE-1V)

: 2,
Calculate an approximate value of f (;r sin x dx

using trapezoidal rule using 11 intervals.

llwﬁwmm@mﬁmﬁ

/2
-[0 SIN X dXx AT TR HH P AT i | 6%2(9)

1] 3
Evaluate '[Om using Simpson’s gth rule

_ 1
taking h= pE

ﬁmww%é’ﬁw@uﬁn@f; 12 T
X

1+
! 1
IR h=g ISR Sl 7(10)

1 1
Evaluate -[0 f(x)dx by Simpson’s grd Rule,

where f(x) is defined as follows -

x S
0 1
0.1 1.01
0.2 - 1.04
0.3 1.09
0.4 1.16
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0.5
0.6
0.7
0.8
0.9
1.0

1.25
1.36
1.49
1.64
1.81
2.0

fqes = iﬁmmjlf(x)dx EIR:(RIET

aﬂﬁqﬁaﬂx)ﬁﬂmﬁwﬁﬂrﬁﬂ%

(b) Given Y

CA-575

X
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

by using Euler’s method.

T y(0) =

J&x)
1
1.01
1.04
1.09
1.16
1.25
1.36
1.49
1.64
1.81
2.0

6Y2(9)

= 1 - y, with the condition
y(0) = 0. Compute y(0.1), y(0.2), y(0.3)

oufea G &y =1 -yl X
a1 fafy & w@m ¥ y(0.1), y(0.2), y(0.3)
1 TOFAT T |

(8)

7(10)
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