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1. Answer the following questions : 1x5=5

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

2jc+3t/ = 5

4x+y=6

What multiplier m2i is used to eliminate
X from the second equation?
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2x+3y = 5

4x+y = 6

♦RI 'SfH Wff^
-Q®!^ m2i 1%, 1%^ I

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

Ti^-WfFT RuPlR^
'RI1H W :

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

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

T5f5j^^ *IT^FI ^
(0,1), (1,3), (2,7)

a«?pr ^ *pr 1^ I
(d) Use Gregory-Newton forward difference

formula to find the value of y at x = l-5
for the following table :

v55R X5<?0^ X = 1 • 5^ y'^ ̂  :
X  : 1 2 3

y  : 2 3 5
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(e) Find an approximate value of

Jq {x^ +1) dx using Simpson's ̂  rule.

sfnpfR w I

2. Answer any five of the following questions :
2x5=10

^35^5 ^ C^TPiT 1^ :

(a) Solve the system using Gaussian
elimination with row changes if
necessary :

x+2y = 5

3x+y=6

Write the augmented matrix after the

first step.

ISIFIH ̂  :

x+2y = 5

3x+y=6

(?i8«sdBi %«rf i

(b) For the system

2x+3y = 7

4x+3/ = 5

find the multiplier used to eliminat*^ x
from the second equation.
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2x+3y = 7^

4x+y = 5

•'W X ̂

'8®i<pc5i 1»RT I

(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.

9n^-^vbH ^ V55I^

x + y = 4

x-y = 2

a«pf 1 ̂  ^

0 ̂  I

(d) Using the Jacobi method, find the first
values of x and y for the system

x+y = 3

x-y = l

Start with x=0 and y = 0.
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^  ̂

X ̂  ^^V|H

x+y = 3

x-y = l

ai^fe<P "SIR X = 0 y = 0 ̂l»l *RT I

(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 = b
and y = 0.

^ 2x+y = 5
x+3y = 9 <«<4:idUH a«?R x

y  'SIR X = 0

y = 0.

(f) A function satisfies /(O) = 1, /(I) = 3,
/(2) = 5. Using Lagrange interpolation,

find the value of /(I-5).

^ 'RPR ̂  /(O) = 1, /(I) =3, /(2) = 5 ̂'^51
(?KSm ^ /(1-5)? "SIR

I

(g) The following data is given :

X  : 0 1 2

/(x) : 1 4 9

Find /(I-5) using the Newton forward
interpolation formula.
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X  : 0 1 2

/(X) : 1 4 9

^  I

(h) If f(x) = x^, calculate the backward

difference V/(2) usmg x = 0, 1, 2.

^ /(x) = x^ X = 0, 1, 2 C<14<1v6

V/(2) I

(i) Using the table

X  : 2 3 4

fix) : 5 9 15

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

X  : 2 3 4

fix) : 5 9 15

<p«^^|v6 Rxpic^sp '^<^5R^'<lcr)|>,j

/(2-5)^ •S[R 1^«(^ I

30) Evaluate ^ (2x + l)dx using the
Trapezoidal rule with h = l.

^ h = lv5

(2x +1) dx ̂  ̂  1
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3. Answer any four of the following questions :
5x4=20

(a) The table below .shows values of a
function :

'PRf %IT :

X  : 1 2 3

/(x) : i 4 9

(i) Construct the Le^ange's
interpolation poljmomial.

C5|CI«}

(U) Use it to estimate /(2-5).

-mm ̂  /(2-5)
w I

(b) Given

Ml

X  : 0 1 2 3

/(x) : 1 8 27 64

(i) Form the Newton forward
interpolation formula.

Piwil <P'1t I

(a) Estimate /(l-^.

/(I-5) ̂>114^^1
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(c) Given /(x) = x^, x = 0, 1, 2, 3, 4.
Compute the first and second forward
and backward difference at x = 1 and

x = 4.

^ /(x) = x^, x = 0, 1, 2, 3, 4

x = l ̂  x = 4^ ^ ^

(,<i<P^|v6 |^<ric<^t|3 9f«RT ̂ P4f I

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

Hour(x) : 0 1 2 3

Items produced : 10 18 30 46

(i) Using the Gregory-Newton forward
difference method, estimate how
many items were produced at 1-5
hours.

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

^  wbiCT ^

V^(x) : 0 1 2 . 3

:  10 18 30 46

26A/195 (Continued)



( 9 )

(i)

^ 1-5 #511^ ^^i|H
W I

(li) CB^ adVsjxfclBl
m c?5^ I

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

follows :

■Dai/(x) : 1 2 3 4
Price (per kg) f(x) : 20 22 19 25

(i) Construct piecewise linear
pol3momials between each
consecutive day.

(ii) Using these polynomials, estimate
the price per kg of mangos on day
2*5 and day 3-5

^ TR5 TSpSf I^C^ipVSlX 1^51^ ^SITSR
at^ C^. 1^. ^55^5 %rf TO :

/^(x) : 1 2 3 4
55i7(2ri%C^.R)/(x) : 20 22 19 25

(i) ai^ <tp[€! ^
aPiiPlciioi %'(T I

(ii) ^ ^ 2*5 ^
3-5 ^n5i4 af^ c^. ^r?(n

26A/195 (Turnover)



(  10 )

(f) Apply the Trapezoidal rule and
Simpson's rule to approximate

f idx
•h X

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

Trapezoidal rule Simpson's ̂  rule
Rill >i>ii^or|»|.^ ■jipT :

^^5 ^ (n = 2) I

(g) Solve the differential equation

^ = x + y, y(0) = l
ax

using Euler's method with step size
h = 0-l to find the value of i/(0-l) and
y(0 2).

Euler's method (step size h = 0 • 1)
y{0 • 1)

y(0 • 2) ^ "SfR :

^ = x + y, jA0) = 1
dx

(h) The integral ^ = 1^6 *d!x is approxi
mated using the trapezoidal rule with
step sizes h = l and h = 0-5. Use
Richardson extrapolation to improve the
accuracy of the result.
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I = e~^dx^ Trapezoidal rule

h = 1^5n^ h = 0-5^'SfH ̂ «Rr W I

ICiiliii ■SIR Richardson
extrapolation ̂  'RJITS 1^®(^
W I

4. Answer any one of the following questions : 10

^35^5 %fT 2I?K^ ^ ̂  :

(a) Use both Jacobi method and
Gauss-Seidel method to solve the
following system of linear equations up
to three iterations :

4x+y+z=7
x+5y+2z=-8
2x+y+6z=6

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

(ii) Perform three iterations using each
method.

(iU) Compare the approximate values
(x, y, ^ obtained from both
methods.

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

26A/19S (Turn Over)



(  12 )

Jacobi method Gauss-Seidel

method ^ ^1^

iteration t®r :

4x + i/ + 2: = 7

x + 5y+2z = -8

2x+y+6z=6

(i) Jacobi ^Sfi^ Gauss-Seidel

(S!^ iteration formula I

(ii) 2|R)C^i FsRciJi iteration ̂  ̂
^>3^ I

(iii) C^tRT {x, y, ̂

^5RT W 1

(iv) C^frai 'MFFR 1«%5 ^'^iFovs 4pvov»iM
converge Cf^ ^Pfl I

(b) Using the Lagrange interpolation

formula, estimate the value of /(2-5)
from the following data :

X  : 1 2 3 4

/(x) : 1 4 9 16

Steps :

(i) Write the general Lagrange
interpolation formula.

(ii) Construct the Lagrange's
polynomial using the given data.
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(Hi) Use the polynomial to compute

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

Lagrange interpolation formula

X  : 1 2 3 4

/(x) : 1 4 9 16

(i) Lagrange interpolation

formula I

(n) %n W ^ Lagrange's
polynomial liK ̂  I

(Hi) Polynomial ^ /(2-^"4 'SIH
I

(iu) WroSf 1^

(c) The rate of change of a population P{t\ is
given by the differential equation

— =0-5P
dt

with initial condition P(0) = 100. Use

Euler's method with a step size At = 0-2

to approximate the population at t = 0-4.
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^55^5 Rill «i^^«i

R?IT

— = 0-5P
dt

^SRIft P(0) = 100. Ehiler <iJ^Rji

*ff*R ^ Af = 0-2 t®r f = 0-4 TW5

arsRPT 1^*1^ w I

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

t(^ : 0 1 2 3 4

x(n^ : 0 2 8 18 32

Find :

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

^ at f = 1 and t = 2.
dt

(U) Use the central difference formula
to approximate the second

derivative at t = 2.
dt^

^®IR x(t) R?r[ 1^5 R?IT :

t(s) : 0 1 2 3 4

•*:N : 0 2 8 18 32
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(i) Fonvard difference formula
^ t = l f = 2^ 2f«R

— aiwT ^ I
dt

(U) Central difference formula

^ t=2^
dt^

aRRR ■^RT I

★ ★ ★
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