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MATHEMATICS
( Minor )

Paper : MAT0500604

( Numerical Analysis—I )
( Set—A )

Full Marks : 45

Time : 2 hours

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

1. Answer the following questions : 1x5=5

Toq IR Teq fort

(@) 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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MBI ™ = IR IR o[ IRFOR
A IMMAN TR IR TN 91
2x+3y=5
4x+y=6

8 SNeIR */ x 7 IW IMMIT I TS
@szlﬁ,ml

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

MES-GIH &S IR IR FafiRe A3
JIZR I 91 :

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).
fTo" e A S IR IR
0, 1), (1,3), (2,7) R ‘?(“Bﬁ"f’zam
“fferficre™ &X9 1 o o |

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

crRI-REtR T/ R s e IR
©o O R x =1-5% yI 9 [y 991 :

x 1 2 3
y : 2 3 S
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(3)

Find an approximate value of

J: (x2 +1) dx using Simpson’s 1 rule.

e L faw wemE R[22 +1) dxd
B R 1 '

2. Answer any five of the following questions :

2x5=10

TS gl 2T R e SiivbR Tee oy :

(@)

(b)
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Solve the system using Gaussian
elimination with row changes if
necessary : '
xX+2y=5
3x+y=6
Write the augmented matrix after the
first step.

e SR MR ARTS IR e fRew
IR IR IRFICHT S 4
' x+2y=5
3x+y=6
A TR (=S S de Gt forar |

For the system
2x+3y=7
4x+y=5
find the inultiplier used to eliminate x
from the second equation.
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2x+3y.=7q

4x+y=395
@ RS TR’ o[ x W WA /T
BIPCH! fora |

(c) Solve the system using Gauss-Jordan
method :
x+y=4
x-y=2
Make the first lending number 1 and

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

NTH-TAOH &S IR IR TR IRFICO!
AqYN P91

x+y=4

x-y=2
AT MACGTS IORG! SRPKG! 1 I WF OF
ARG AT BT ©o9 IR 0 F47 |

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

Start with x =0 and y =0.
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&3 Tafe IR IR FafiRe JEoR 1@
x T Yy A S Sfereqn

x+y=3

x-y=1
TS AT T x =0 WF y =0 W |

(e) 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.

MEG-ITH &S AW ¥R 2x+y=5 o<
x+3y =9 IQAFNOR YN S°CC6 (A I x
g y {1 391, T AR/BF TW A x=0
¥ y=0.

( A function satisfies f(0)=1, f(1)=3,
f(@)=5. Using Lagrange interpolation,
find the value of f(1-5).
9B ¥R T f(0) =1, f(1) =3, fR)=5T
@G FORAEBT IRW IR f(1-5) I TH

fAdfg 11
(g) The following data is given :
| x : O 1 2
flg = 1 4 9

Find f(1-5) using the Newton forward
interpolation formula.
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e =R

x 0 1 2

flg 1 4 9
Ao TS 2BRA’ @A I9TR IR f(1-5)F
T Sfereq |

h If f (xj =x2, calculate the backward
difference Vf(2) using x=0, 1, 2.
M fl)=x2 W, (B x=0, 1, 2 (A (A6

1% vI©R) fda w11
(i) Using the table
x : 2 3 4
fg : s 9 15

estimate f(2-5) by Gregory-Newton
forward difference interpolation.

faa =R
x : 2 3 4
f : 5 9 15
C1R-FAT RIS e BRI Ew 929

FR f(2-5) 7 T Ay 1 |

0) Evaluate f(2x+1)dx using  the

Trapezoidal rule with h=1. .
GPeree s weme IR h=1w
jl3(2x+1)dxam%f%r\san
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3. Answer any four of the following questions :

5x4=20
oo fr epedied R e wifReR T fon :
(a) The table below .shows values of a
function :
To TR AR (6 o exem
x 1 2 3

flg : 1 4 9

(i) Construct the Lagrange’s
interpolation polynomial.

IR ZHR T ARG 918 41 |
(i) Use it to estimate f(2-5). _
% e /I IR f2-5 AfF
01
(b) Given
s ==

x : 0 1 2 3
fld: 1 8 27 64

(i) Form the Newton forward
interpolation formula.

ﬁﬁww*@ﬁﬁwwmw:

(i) Estimate f(1-5).
f(1-5)3 T+ Sferear |
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@ Given f9=x2, x=0,123 4
Compute the first and second forward
and backward difference at x=1 and
x=4.

M| fg=x2, x=0,1, 2 3, 4 &, (®

x=1F x =4 A GF RO FRE AF
QA6 TFIEE 491 397 |

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

Hour (x) : 0 1 2 3
Kems produced f(x) : 10 18 30 46

(i) 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.

9o FF IRIFEZ IO A 16 Ry <7
e IRz ORGH wee T @@ PR

MR :
9D () : 0 1 2 .3
Cemffo@f() : 10 18 30 46
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(i) CR-PTHT TS Rere oS 2]
¥R 1-5 76 Ram Teomm Lxrr SN
I

(i) TG Fae 7 WS WA A0SR/
41 (TS |

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

Day (x) :1 2 3 4
Price (perkg) f(x) : 20 22 19 25
(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

<ol 3F T4 Regork Tord [eq fige wms
AT . . oot faan e il TIReR

79 () : 1 2 3 4
wwEv@E. &) flg : 20 22 19 25

(i) =fSH =TS My I SR IR
sifemficset forr |

(i) @2 feAfeE /T IR 2:5 e o
3-5 fie ow ofS 3. &, = o
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() Apply the Trapezoidal rule and
Simpson’s 1 rule to approximate

2 1
Jax

using two sub-intervals'(n = 2).
Trapezoidal rule ®¥ Simpson’s 1 rule
IRZR IR 1 a1 SIFerq T Oferea
£ Lo
x
TS Y51 SR (n = 2) 92 4 |
(g) Solve the differential equation
dy
—=x+y, y0)=1
| ™ Y y(_ )

using Euler’s method with step size

h=0-1 to find the value of y(0-1) and
y(0-2).

Euler’s method (step size h=0-])
A IR TR NPT AL 9T AE y(0- 1)
F y(0-2) I I [T 74 :

dy
~=x+y, yo0)=1
- Ty YO

(M) The integral I =I§ e *dx is approxi-

mated using the trapezoidal rule with
step sizess h=1 and h=0-5 Use
Richardson extrapolation to improve the
accuracy of the result.

26A/195 ~ ( Continued )



(11)

RRIC =J";2 e *dx® Trapezoidal rule

FJRRAIR h=1F h=0.5% I = 397 |
€% @B YW 3IWIE FR  Richardson

extrapolation ¥ WES ST wWatd A€
911

4. Answer any one of the following questions :
Sere frall ereaied R e «bie e foray
(a) Use Dboth - Jacobi method and
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Gauss-Seidel method to solve the

following system of linear equations up

to three iterations :
dx+y+z=7
x+Sy+2z=-8
2x+y+62=6

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

(i) Perform three iterations using each
method.

(iii) Compare the approximate values
(¢, ¥ 2 obtained from  both
methods.

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

10
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Jacobi method Y Gauss-Seidel
method J92F IR TR (IRF Aeaq fBHGT
iteration (&7 I 41 :
dx+y+z=17
x+5y+2z=-8
2x+y+6z=6

(i) Jacobi WF Gauss-Seidel “T&foo
JRZ[{ (T4 iteration formula &7 1

(i) ofSTo1 -mafde D iterationI W
ferear

(iii) TCAB &S MR ARNFPRR (% y, 2)
Tl 0| :

(iv) CIRT TP ffee @M “mfoe Foei
converge ¥ ecattchull

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

x 0 1 2 3 4
fg 1 4 9 16

Steps :

() Write the general Lagrange
interpolation formula.

(ii) Construct the Lagrange’s
polynomial using the given data.
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(i) Use the polynomial to compute
fe-s).

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

Lagrange interpolation formula IR
IR ToR O /T f(2-5)F I g F41 :

x 1 2 3 4
fg 1 4 9 16
PR :
(i) gt Lagrange interpolation
formula o411
(@ W g JEI IR Lagrange’s
polynomial %5 341 |
(i) Polynomial IWW IR f2-5F A
Sferean 1
(iv) FoFeCHl R R IRIT] Oiee e W
A 9 T8 10

() The rate of change of a population P(f) is
given by the differential equation
2 _o.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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Ift TPRYA 4RI T Pt), oS faa e
AN o o=
dP

£ -0.5P
dt

o9BF SRF P(0) = 100. Euler &S 39T
IR YR Y At=0-2 & t=0-4 S
GPRIF ARNF T 10 1

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

sy : O 1 2 3 4
xm) : O 2 8 18 32
Find :

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

2 att=1and t=2.
dt

(i) Use the central difference formula

to approximate the second
... d?x .
derivative —5 att=2
dt

BT FI TS x(t) o7 fra s Ry o
) : O 1 2 3 4
xm) : O 2 8 18 32
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T faefs =041 -

() Forward difference formula J&RS
IR t=1TF =27 I IFRT TS

X oo e 391 1
dt

(i) Central difference formula IRI{
d?x

R t=20 RO AW W —
dt

A AT 10

* % %
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