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Full Marks : 45
Time : 2 hours

The figures in the margin indicate Jull marks
Jor the questions.

1. Answer the following questions : 1x5=5
SO PPN TeT oy

(a) Using the Gaussian elimination method,
perform the first elimination step for the
system

2x+3y=5
4x+y=6

What multiplier m,; is used to eliminate
x from the second equation?
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(b)

()

(d)
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(2)

siefam e e 9L FR oo IREOR

A2 IR ACROIOR PR T~ F0
2x+3y=95
4x+y=6

R SRR [l x I TH WA NI I9T©
@szlﬁyml

Solve the following system of equations
using Gauss-Jordan method :

SME5-SH “Fafe IR IR fRafiRe siMeaa
QFE Y ¥900:

2x+y=5

x+3y=6

Using Newton’s divided difference
formula, write the first two terms of the
interpolation polynomial for the points
(0, 1), (1, 3), (2, 7).

e o 1 W e IR
©0,1), (1,3), (2,7) R WRA’ A
offemfcIe 84T To1 *I fora |

Use Gregory-Newton forward difference
formula to find the value of yat x=1-5
for the following table :

CRI-FER TR R S g IR
O O *R_M x =1-5% yJ Y fidg 41
x 1 2 3
y : 2 3 )

( Continued )

e/ Find an

(3)

approximate value of

J'02 (x? +1) dx using Simpson’s 1 rute.

fomeo L o 79 R[22 41 axw
AT AT 4 0 '

2. Answer any five of the following questions :

2x5=10

o7 fa1 2R R RTee Sivbia Seq oy ;|

(a) Solve the system using Gaussian

()
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elimination with row
necessary :

changes if

x+2y=5
3x+y=6

Write the augmented matrix after the
first step.

TS PR A R7ET IR redam R
I IR IRZWCHT S 3477

x+2y=5

3x+y=6
AT AHCH PIEe wseTeds Gt frgr )
For the system

2x+3y=17
4x+y=5

find the multiplier used to eliminate x
from the second equation.
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(d)
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(4)

2x+3y=7q

4x+y=5
T fGoR AR o x I e TS
BICH1 o |

Solve the system using Gauss-Jordan
method :

¥+y=4
xX-y=2
Make the first lending number 1 and

then show the matrix after making the
first column below it 0.

MEE-TOH MG I IR S I
S F91

x+y=4

x-y=2
A9 DS ORGSR 1 391 AqFE OF
RS AT FI] ©oF RIYCH 0 37 |

Using the Jacobi method, find the first
values of x and y for the system
x+y=3
x-y=1

( Continued )

(e)

(9)
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(5)

&R &S IRIR IR FFfiRe I/TOR I3
X S yI L S Sferean

x+y=3

x-y=1

TS JRIST T x =0 &F y =0 & 1|

Using Gauss-Seidel method, calculate
the first updated values of x and y for
2x+y=>5 and x+3y =9, start with x=0
and y=0.

ANTH-AZCT 7l IR IR 2x+y =5 e
x+3y =9 IRYOR AN TG TE T4 x
uF y Bf1 39, T gl W 29 x=0
R y =0. '

A function satisfies f{0)=1, f(1)=3,
f()=5. Using Lagrange interpolation,
find the value of f(1-5).

<51 F1 T f(0) =1, f) =3, f)=5T
NG FHRATEHA IWTE IR F(1-5)F TN
fadfa zam

The following data is given :
x : 0 1 2
fg = 1 4 9

Find f(1-5) using the Newton forward
interpolation formula.
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0)
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(6)

foan wmez
x : O 1 2
fM : 1 4 9

Ao TS TR e IR fF(-5)F
A Sferear |

If f(x)= x2, calculate the backward
difference Vf(2) using x=0, 1, 2.

T fx)=x2 @, @ x=0, 1, 2 2 @FAE
Reie Vi) g w111
Using the table
x = 2 3 4
f-: 5 9 15
estimate. f(2-5) by Gregory-Newton

forward difference interpolation.

fran sz

X : 2 3 4
f : 5 9 15
CIoR-FEG TS earTease 2o cerst IR

R f2-5)3 T Adfg 711

Evaluate f(2x+1)dx using  the
Trapezoidal rule with h=1.

GPewem e e R k=1
[P ex+1dxs 7 S

( Continued )

(7))

3. Answer any four of the following questions :

5x4=20
woTe i AR R e BiRBR e fore -
(a) The table below .shows values of a
function :
wo T TR (B3 e (==
x = 1 2 3
fg : 1 4 9
(i) Construct the . Lagrange’s
interpolation polynomial.
g BT AR 510 30 |

(i) Use it to estimate f@2-95).
4% ofrfice R R -5 R
]
(b) Given
fre =CR |
x : 0 1 2 3
flg: 1 8 27 64

() Form the Newton forward
interpolation formula.

TG TG ZBEA T SR N6 T |

(i) Estimate f(lL-5).
£(1-5)3 WA Sfered |

QOver
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{c)

(8)

Given  f(=x3, x=0,1, 2 3 4.
Compute the first and second forward

and backward difference at x=1 and
x=4.

W f=x2, x=012 3 4 W, @

x=19F x=4T g & RO F1¢ W&

QTS FEFICI 199 7 |

(d

A small factory records the number of
items produced by a machine every
hour as shown below :

Hour (x) ‘ : 0 1 2 3

Items produced f(x)

10 18 30 46

() Using the Gregory-Newton forward
difference method, estimate how

many items were produced at 1-5
hours.

(i) Show all steps using the forward
difference table.

aﬁwwmﬁ%’a‘ﬁﬁww
B IR GRS oo fag e iR

. m : .
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9451 (x) : 0 1 2 3
SRS 1 10 18 30 46

{ Continued )

(9]

(i) coR-FAChT TS Ree &l IR
FR 1-5 IGr° Ram Beomw TR S
el

(i) TS oiae G| WS VR Aol
41 (AT |

(e} A small fruit seller records price of
mangos on different days of the week as

follows :
Day (x) : 1 2 3 4
Price (per kg) f(x) : 20 22 19 2§

(i Construct piecewise linear
polynomials between each
consecutive day.

(i) Using these polynomials, estimate
the price per kg of mangos on day
2:5 and day 3'5

b1 % ¥ Rewolz Tard Ridm fide wme
S0 . . oo fran =ed ol aifkew -

e (x) : 1 2 3 4
T (af @ &) f : 20 22 19 25

() AR RS fie IR T RS
- offemfacEe fordr

(i) & e e IR 25 fige wF
3-5 fiwre e 2fS 3. &, &= frar
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Apply the Trapezoidal rule and
Simpson’s % rule to approximate

2
L ax
x
using two sub-intervals'(n =2).

Trapezoidal rule 9I¥ Simpson’s 1 rule

wﬁwﬁmwm%ﬁeﬁ;
21, .
X

'S 751 OISR (n = 2) IR 0 |

Solve the differential equation
dy_
dx

using Euler’s method with step size

h=0-1 to find the value of Y0
-1
Y0-2). Y0-Y and

Euler’s method (step size h=0-])
wwwﬁwqwmwwmo-n
F Y0 2) I TH g 741

x+y, y0)=1

dy _
a—x+y, y0) =1

The i = (2 - .
¢ integral I‘.[o e *dx is approxi-

mated using the trapezoidal rile with
st.ep sizes h=1 and h=0.5, Use
Richardson extrapolation to improve the
accuracy of the result.

( Continued )

(11)

AP 1 =J§ e *dx® Trapezoidal rule

TR IR h=1SF h=0-59 TF FF I |
€% WGl T JAXE IW®  Richardson

. extrapolation ¥ TXFS W% wae A

I
4. Answer any one of the following questions :
oo 71 2ARA R @ bR e o -
fa) Use both Jacobi method and

26A/195

Gauss-Seidel method to solve the
following system of linear equations up
to three iterations :
4x+y+z=7
x+5y+2z=-8
2x+Yy+6z=6

(i) Write the iteration formulas for
Jacobi and Gauss-Seidel methods.

(ii) Perform three iterations using each
method.

(i) Compare the approximate values
(xy 2 obtained from  both

methods.

(iv) Comment on which method
converges faster based on your
results.

10
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Jacobi method & Gauss-Seidel
method IRTR IR TR (AR FANFIq BHH
iteration C& SIYH 341 :
4x+y+z="17
xX+5y+2z=-8
2x+y+6z=6

(i) Jacobi W¥ Gauss-Seidel &S
J¥ZR (T iteration formula o |

(i) oAfSCHr orafss fSRCH iteration ¥ WM
Sfeiean |

(i) TAG MafSS IR SHTPRR (X, y 2)
P 390 |

(iv) ¢RI TEReR ofee @M s Feem
converge 3@ % R forgr

(b) Using the Lagrange interpolation
formula, estimate the value of f(2-5)
from the following data :

x 1 2 3 4
fed = 1 4 9 16
Steps :

() Write the general Lagrange
interpolation formula.

(ii) Constmgt the Lagrange’s
polynomial using the given data.

{ Continued )

(c)
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(13 )

(iii) Use the polynomial to compute
f@2-5)

(iv) Comment on whether the result
matches the expected behaviour of
the function.

Lagrange interpolation formula <R[
IR ©AT OUYR °[T f(2-5)F T 7 791 ¢

x = 1 2 3 4
f = 1 4 9 16
PR :
(i) S4<9  Lagrange interpolation
formula o1 |

(i) i ©9 I IR Lagrange’s
polynomial 515 31 |

(i) Polynomial IWTA IR f(2-53I TH
e |

(iv) FeTFCo! & TR IRITW oo Re 4w
A TR WY I

The rate of change of a population P(f) is
given by the differential equation

ar _ 0-5P

dt

with initial condition P{0)=100. Use
Euler’s method with a step size At =0-2
to approximate the population att =0-4.
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(147)

ﬂﬁwwqﬁmmpm,wﬁmw

3T oz
dP

—=0-5P
dt

14R8F ST P(0) =100. Euler &S 9]
IR W I At=0.2 05 t=0-4 e
GPRIR AR Ay 347 |

(d) The displacement x(t) of a particle at
different times is given below :

tts) : o 1 2 3 4
xm) : 0 2 8 18 32
Find :

() Use the forward difference formula
to approximate the first derivative

E att=1and t=2.
dt

(i) Use the central difference formula -
to  approximate the second

2
derivative % at t=2.
t

BT FI TR x(t) &1 fg s fram Cagx
s : 0 1 2 3 4
m) : 0 2 8 18 3p

26A/195 ( Continued )

(15 )

= f&efg 31

(i) Forward difference formula IR=A
IR t=1F t=2T AW PRI THF

X o fef 41
dt

(i) Central difference formula II

d?x
IR t=27 W PRI [F el

o s 390

* %k %
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