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1. Answer the following questions : =7

(i) Name the underlying theorem on which
the Bisection method is based upon ?

(i) Show that 1+A=E

(itj) Show that v =1-E!
(iv) Out of the following two rules, which
will give the accurate result of

szdx ?
-1

(@) Trapezoidal Rule
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(b) Simpson’s Rule

Give reason for your answer.

(v) Write the name of a method for solving
a first-order non-linear ordinary
differential equation with a given initial
condition.,

(vi) Identify the correct statement from the
following :

et ’l‘w:—;..:: o
o A e L/
&

\{a\g\ Lagrange’s interpolation formula
SN St d r&-:‘

“.can be used only if unequally
_g;}:paced arguments are given.

el J (b)/ Lagrange’s interpolation formula
'~ can be used only if equally spaced
arguments are given,

(¢) Lagrange’s interpolation formula
can be used for both equally and
unequally spaced arguments.

(d) Lagrange’s interpolation formula

can be used only if equally spaced
function values are given.

(Vi) Write two advantages of interpolation.
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2. Answer the following questions: 2x4=8

() Given f(x)=x>-4x"+5x-2. Can
bisection method be applied for this
function in any sub-interval interval of

(0,2) ? Will it be applicable for any
sub-interval of (1,3) ? Give proper
justification.

(i) What do you mean by fixed point of a
function ? Find the fixed point (s) of

the function f (x)=2x(1-x).

i i te whether

iiij) With proper reasoning sta

& fixed I1)3oint iteration method can be
applicable for finding solution of the

equation :
2x =SinX+9.

2
1
(iv) Find the approximate value of !;dx

using Trapezoidal rule.

3. Answer any three questions : 5x3=15
(i) Determine the LU decci_r’;r%gc%?tmn for
the matrix A where >

/~ “ g ,'.-&'\\.
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(i) Determine the Newton’s form of the

interpolatin :
following datrjt(g snlé)tozlynomlal for] the

x|0|1 1|2
yl|2|-1|4

Use this :
polynomial t -
values of y when lec.)s Setinate he

o

o ~{4€onstru
/Q- ,s“‘\:m\erpolgttin%ep(hagran‘ge’S fonth, of T
N ynomial for f passing

ey Hl 1
ffg-‘*"""“[‘“‘)\ Consider the function £(x)=sinx

k
O ;
<

£
/

i-\
r}) ugh the points (O,SinO), [i—,sin%}

EoN ‘:f =i /i T
Lo~ —dand [—,sinﬁ
2’°"5 |- Use this obtained

0! M‘;\

=
-
o

7
/e

polynomial to estimate Sin(ﬁ What
is the error i i o .
r in this approximation ?

3+1+1=5

(iv) What do
precisio you mean by degree of
Deter n of a quadrature rule ?
Ay Amlne values for the co-efficients
»4; and A, so th
Tt 2 at the quadrature
1

1(f)= If(x)dx:Aof[—%J+A1f(0)+A2f(l)
2

-1
has degree of precision at least 2
1+4=5

(v) Derive Euler’s method  for
approximating the solution to the initial
value problem,

y'(t)=f(t y(t)), astsh
yla)=a

4. Answer any three questions: 10x3=30
(i) Verify that the equation
xt —18x%2 +45=0 has a root on the

~San Colig-. interval (1,2). Perform three iterations

AN CESIPAN . . O]
_5.3 S ef Newton’s Method with initial
~ (o ~..-"- () ‘__ . A 3
St 3 pproximation po=1. Given that the
- , * | A
\ERRET exact value of the root 1s 22l

NS //E mpute the absolute error in the
\-(,\‘m.f»/ o . . : .
Yy 3 e /approximation obtained. What is the

——— apparent order of convergence ?
1+6+2+1=10

(i) Develop the method of false position
for approximating the zeros O
continuous functions. Provide an

appropriate stopping condition for the
method of false position. Given that the

33 +2x?-3x-1 has a

simple zero on (1,2), perform three
iterations of the method of false position

to demonstrate the general procedure.
5+2+3=10

function f (x) -



i) I xy, x,

'/f ,gxx)“—x +3x3 15 o 11

R “just proved.

exists a uni

ﬁlterpolates i
€xt, consider the data set

ly[ 51111

Show that the po]ynormals
\{‘(x) x° +2x? - 3x+1 and

=== et

8
?\y ltntfzsrpolc)ag all the daitl:a Explain
not cont =
niqueness part of the resullﬂtt.gt ;ié%thalév

5+2+3=10

points S 2 X0 be (n+1) distinct
[a b] and[a b] If fis continuous on
derivati i (n+1) continuous
for raealle b), then prove that
(x)each ol [alib | e s ists A

i) e ()

()1 K X0) (=) e (- 5y),

where Pj i
1s the Interpolating polynomial.
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Koy Xy , X, are (n+1) disti
> n : istinct
points and f is defined at
xo, xl, ..... X th

» Xn en prove that there

= que interpolatin |
of degree at most n S%ggygfglalg

(v) If f is continuous on [a,b], g is
integrable on [a,b] and g(x) does not

change sign on [a,b], then prove that

there exists a number ¢ e[a,b] such

e T o= 1) [aa

Use the above result to determine the
error term associated with the Newton-

Cotes formula given as,

1(7)= B(F)+ | £lab, 2] e-a)c-b)e

n(f)= ?H(X)dx and Y % N

P, is unique linear polynomial that

nd at x=a and
7+3=10

interpolates the integra
xi=h
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(vi) Derive a formula for approximating .the
first derivative of an arbitrary function

"""-"'.".‘,at X = Xy by interpolating at x = xy +h

andx Xo—h.

- Also, derive a formula for approximating
the second derivative of an arbitrary

‘-,‘f_uncmon at x=x, by interpolating at

X=Xp+th, x=x5 and x=xy-h.
5+5=10
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