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OPTIOR-A

(Numerical Analjisis)

PaperMAT-RE-6016

1. Answer the following questions : 1 x 10= 10

%rr ̂  ̂ %iT s

(a) Express the following system of
equation in matrix form :

2!m ̂  s

2x + 3y-5z = 6,x-3y + 4z = -5,

5x-i/ + llz,= 7 •

(b) What is the 6^ order difference of the
5^ degree polynomial?

5-^ 6-l55f ?

(c) What is the de^ee of the interpolating
pol3nfiOmial passing through n-poirrts ?

n.i5t 1%^ illc>srw" ^

(i) 2

(ii) >n

(Hi) < n

(ivj < n
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(d) Eivaluate t^hen h-2.

h= 2 Wf^ ̂ 1

(e) State True or False

m- ^:

'"Simpson's ^-rule is applicable only
when n. is a multiple of 3..''

. " tmm C#?l! n

(f) In the (Saussian elimination method,
the resTiltirig co-*ef!icient matrix for the
linear system of. e<iuations is
transformed into

^Gaussian elimination m

#r "b^

(i) lower triangular, matrix
R sj

(ii) upper triangular matrix

(ui) diagonal matrix
#< CTWiW

(iv) None of the above

(Choose the correct option)

(m ^
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(g) In trapezoidal rule> for the interval

(0, 1), if h= 0-25, then what is, the valiie
of n?

(0, 1) h = 0-25

(h) Which of the following methods is . not

Used for numerical integration ?

.  ' .

(i) Trapezoidal rule

(ii) Simpson's rule

(iiij Gauss iteration

(iv) Romberg integration

(Choose the correct option)

(m ^

(i) Fill in the blanks ^ ;

.  f{x)-f(x-h)=

(j) Write the. Lagrange's interpolation
formula passing through two points
{xo,fo) and.(xi,/i).

(xo,/o)
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2. Answer Uie following questions 2'<$=10

S

(a) Construct tlie forward difference table

for the following data

X  : 1 , 2 3 4

y  : 10 13 22 43

(b) Prove that (SW®t ̂  (?f) :

£-i=I-V

(c) Find the 3"^^ divided difference
of f (x) = x^-2x with arguments
2,4,9,10. -

fix) =x?-2x 2, 4, 9,10-^

"SfH I

(d) Write a short note on numerical

integration.
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(e) What are the two t^^es of methods' for
finding numerical solutions to ODE ?

■ ODE ^

3. Answer ant//our questions : 5x4=20

' (a) Show that (R) :

fix) g(xyAf{x)-f{x)'Ag{x)

_9(x)\ g(x)-E(g(x)) .

(b) Use Gauss-Jordan method to solve :

Gauss-Jordan <Rf S

, 2x-3y-5z =-5, x+y+2z = 4, ,

3x.+ y-3z = -4

(c) Find the equation of the polynomial
passing through the points (4, -43),
(7,83), (9,327) and (12, 1053) using
Newton's divided difference formula.

j^v5lWo <1WRH.'^

■  - (4, - 43), (7, 83), (9, 327) ̂  (12, 1053)
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(d) Given with y-O for x-0.

Find the value of ̂  at x= 1 taking
. h=0 2.

^ ̂511^, ̂  = x+y,' •^r^5 a = o
CtX

x=0. h=0-2'Mi/-^^W3^(?tox= 1.

^  dxr  CLX • 1 1

(e) Find j .. - 2 ushig Simpsons 3^ rule.
0

^ dx
^ f 7—2^ ̂

,  0

,  (f) Consider the points (xQ,yo) = (1,2),

(^1. J/i) = (2, 4), (X2, i/2)' = (3,8),

(^3.1/3)= (4,16), K.y4) = (5.32).

Estimate /' {x2)- /' (3) using Newton's
forward, backward and central
difference formula.
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(^> 2/0) ~ ^)» 2/1) ~

(JC2. 2/2) = (3, B);, (^3,1/3)^(4,16),

(^4,1/4) = (5, 32).. ̂  m

f'(^) = /'(3)^ ̂ hviiR4 m ̂sf^,

m'

4. Answer any/our questions; : 10x4=40

(a) Derive Newton-Gregdry backward

difference interpolation formula. Use it

to obtain an interpolating polynomial

from the following data : 5+5=10

1^^-csJ^ 2!t€ ̂  I

jc : 0 2 : 4 6

f{x) : 8 11 20 41
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(b) (i). Obtain the missing values of the

table given below :

1^ isfl; ^

x; 2 0 2 1 2-2 2-3 2-4 2-5 2-6

y : 0-135 - 0 111 0 100 - 0 0'82 0-074

(ii) If/(x) be a polynomial of degree
1% -then prove that

A"/(x) = constant

and A""^^/(x) = 0.

5+5=10

/(x) ̂151 n-^ ^

CT A"/(x) = ^ A"+i/(x) = 0.

(c) Solye by Gauss-Seidel method correct
to 4-decimal place :

s.

28x + 4i/- 2 = 32

x + 3y + 10z^=24

2x + 17i/+ 42 = 35
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10 ,
e dx

(d) Evaluate J , by using Simpson's
'2

rule and trapezoidal rule.

10 dx
Jl + x

(e) Apply modified Euler's method to

evaluate y when x^ O-OS and x-6-10

for ̂ ^ = x + |/; y(0) = l.

X = 0*05 X = 0' 10 ̂  modified Eider ̂

= X-+ y; y(0) =

(f) Write $. short note on nudpoint method,
lyhyds it superior to Euler's method ?
Use midpoint method to solve

^ = yx^ =i'2y;y{0) = l,
for 0<x^2. 2+2+6=10
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Midpoint ^ 1^ I
Euier-^ 1%?f ? Midpoint

'PH^rPT

dx

0<x<2

^ i/x2 = l-2y; h(0) = 1,

(g) (i) From the following table find the
number of students who obtained

marks less than 45 ;

Ws ^ ^ 45 5TW

^551^ ^ W S

Marks : 30-40 40-50 50-60 60-70 70-80

No. of students : 31 42 51 35 31

(ii) A third degree pol5momial passes
through the points (3, 5), (2, 12),
(1,15) and (-1,-21). Find the
polynomial.

5+5=10

(3, 3),. (2, 12),

(1, 15) ̂  (-1, - 21) HltW

^ I 4^ ^ I.
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(h) Obtain a general quadrature formula

b

for l f{x)dx„
a

Hence deduce Sinipson's j rule,

5+5=10

6

J/ (.jc.)dx ^ ^
a

(quadrature) I
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