Time: 3 Hours

[21-BS 532-6A]
AT THE END OF FIFTH SEMESTER (CBCS PATTERN)
MATHEMATICS - V-6(A) - NUMERICAL METHODS
(COMMON FOR B.A., B.Sc.)

UG PROGRAM (4 YEARS HONORS)
(w.e.f. Admitted Batch 2020-21)

Maximum: 75 marks

SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.

Prove that Alog f(x) = log [1 g Af(x)}

f(x)

Alog f(x) = log [l ) ,(x)] @ BIS508.
fx)

Given yy, =24, y,y =32, 3 =35, y35 =40, find y,; by Bessel’s formula.
Y20 =24, ¥p; =32, yp3=35, yp =40 ecnd Bpd SrEed) aIBTR0D yu; O
£085%,08.

Find % at x =5 from the following table:

x 2 4 9 10

y 4 56 | 711 | 980

dy
P 380 &IBeR0Y, x =5 HE —= B0 EEH 0.
2 % X S dx U
Evaluate I_’; x*dx by using Simpson’s 1/3 rule.

Do 13 Ry a5@rfion [ ' dx o eood.

Solve Zx—y =x—y, ¥(0)=1 by Picard’s method, upto four approximations.

& dy 5 .
JDoESe0 gy = ¥0) =1 ©0dIPE bs"g) SEBD &IDBrRod TYH GaronoY

A0 E087,08.

Show that
(a) (1+A)(1-V)=1
(b) V-A=AV ed Sr308.

Using Lagrange's interpolation formula, find the value of yat x =4 .

x 0 1 25070

f(x) 2 o’ 1 | 8

10.

2024

2 ;’)QS:&) a3adrRod B|reoe? @oé’é‘géb ArEEY) x =4 3G y Ke3obod.

Using Taylor’s series method, solve the differential equation %:xz«r 2 for
x

x=0.4 given that y=0 when x=0.

¥y=0, x=0 e©o0dIpc &Sed @S SE8R  &5@BrRoD, PV0y Jarey SRy

% =x% 4y eGS0 x = 0.4 508 K08 08,

SECTION B — (5 x 10 = 50 marks)

Answer ALL questions.

(a) State and prove Newton-Gregory formula for forward interpolation with
equal intervals.

Rged-{AR8 HE K0S ©oBlsEs SIrEeR) (55909, dETDoBod.

Or
(b) -Using Newton’s formula for interpolations, estimate the population-for the
year 1905.
Year (x) 1891 1901 1911 1921 1931
ol (x)

Population (in thousands) 98 132 168 195 246
ey (Jed’)

2 IFES°D Brvsead BrEeRy GSATR0D 1905 SodBYEY TR GOBBED BOBT
dawod.

(a) - Use Stirling formula to find yy5, given that y,, =512, yy =439, y;, =346
and ygo =243.

Yoo =512, y30 =439, 3,0 =346 20Ba0 y50 =243 ©aBiSPE JBoR BrEeRy
BIBTAR0D y35 DOUHH ¥05%, 08,

Or
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(b)

(a)

(b)

(@)

(b)

Using Newton’s divided difference formula, find the value f(8) and f(15) from

the following table:

x 4 5 T 10 11 13

f(x) | 48 | 100 | 294 | 900 | 1210 | 2028

R 938 008 Bgeod DT P ©0B8sEd ArEERy e5@BIR0D f(8) 208w f(15)

VIR, EM0E7,08.

Find dy and ﬂ at x =1.5 using the given table.
dx dx?

x 1.5 2.0 2.5 3.0 3.5 4.0

y 3.375 | 7.000 | 13.625 | 24.000 | 38.875 | 59.000

P 53550 &5BRod x =1.5 5¢S TR o0 08%,08.

Or

From the following table, find the value of x for which y is minimum. Also

find this value of y.

x 0.60 0.65 0.70 0.75 %

¥ 0.6221 0.6155 0.6138 0.6170

P 938 2000 x B y LIS 56N DYoo y B, He D0 8208, 08

52
Evaluate the integral I = L logx dx, using Weddle’s Rule.

36) Dairg &3@rRod 1= [ logx dx 8 dowsod.

Or

xl2

Evaluate I “sin x dx using Euler-Maclaurin’s formula.

0
12
&50008-DFTBR JEeR) GBI RD r sinx dx- 0 Ke3oWod.
0
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13.

(a)

(b)

: dy =3
Given 2w ¥TX
y+x

5 with y(0)=1, find y for x = 0.1 in 4 steps by Euler’s method.
X

agyd ot Soreg wavsy D =2=F  0) 213 eoned 5509 ES@rR0D
dx" y+x @
x=0.1 S8 el 8030S" y K §08%0d.
Or

Given % =y—x with ¥(0)=2, find »(0.1) using Runge-Kutta method.

BEIY . sl ol BOR-ep S8 &IATR0D  H(0.1)  DeoSH

dx
§m§”sboé.
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