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MATHEMATICS
MTE-10 :* NUMERICAL ANALYSIS

Time : 2 hours	 Maximum Marks : 50

(Weightage 70%

Note : Answer any five questions. All computations may be

done upto 3 decimal places. Use of calculators is not

allowed.

1.	 (a) The iteration method 	 5

1 3N xn 3—Xn+1=—8
6X„ +— —

-	 xn
,n =0, 1,

where N is a positive constant, converges
to some quantity. Determine this quantity.
Also find the rate of convergence of this
method.

(b) Set up the Gauss-Seidel iteration scheme in 	 5

matrix form for solving the system of
equations

0 2 x 40[4 5 2 y 31

5 4 10 z 2

Does this scheme converge ? If yes, find its
rate of convergence.
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(a) Find the truncation error and the order of	 5
the method.

nx0)=	 f (x0) + 4 f (xo+h ) — f (xo+2h)]

Using this method and the Richardson's
extrapolation, obtain the best value of f' (2)
from the following data :

x 2 3 4 6 10

f (x) 9 28 65 217 1001

2
xdx

(b) Evaluate x2 +x+1 using trapezoidal rule	 5

with 2 and 3 nodal points. Obtain the
improved value using Romberg integration.

(a) Using the classical fourth order 	 6
Runge-Kutta method, find the approximate
value of y(0.4) for the initial value problem
y' = x2 + xy — 2, y(0) =0

with the step size h= 0.2.

(b) Using Stirling's formula, find the value of 	 4
f (1.35) from the following table of values :

x 1.1 1.2 1.3 1.4 1.5

f(x) —0.87 —0.68 —0.43 —0.12 0.25
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(a) Find the approximate value of y(1, 1), y (1,2)	 5
and y(1, 3) as solutions of the differential
equation.

dy	 2

dx
= x+y , y (1) = 0.2

using Euler's method with step size h = 0.1

(b) Using the Gauss-elimination method with 	 5
partial pivoting, find the solution of the
system of equations

2x+3y+4z= –5

x+4y–z=9
4x –y +2z =1.

(a) Show that
	 3+2

(i) Al
fkj_ gk Afk fk Agk 

gk	 gk gk+1

A VA+V= V— – —
A

where A and V are the forward and the
backward difference operators, respectively.

(b) The error equation of an iterative method	 5
to determine a simple root of the equation
f (x) = 0 is given by In+1 =C /n /n-1,

where C is a constant. Find the order of the
method.

MTE-10
	

3	 P.T.O.



(a) Using the third order Taylor series method 	 5
find approximate value of y(2. 2) as a
solution of x2y1,_ x2 + y2, y(2) =1, h= 0.2.

(b) Estimate the eigen values of the matrix 	 5

1 —2 3
6 —13 18
4 —10 14

using the Gershgorin bounds. Draw a rough
sketch of the region where the eigen values
lie.

(a) Find an internal of unit length which	 6
contains the negative real root of
f (x) = 8x3 — x + 3 = 0. Construct a fixed
point iteration x = g(x), which converges.
Verify the condition of convergence. Take
the mid-point of this interval as a starting
approximation and iterate once.

(b) If f (x) = 3x4 — 2x3 + 5x — 4, then compute	 4
divided differences

f [— 2, 1, 0, 3, 4] and f [— 2, — 1, 0, 1, 2, 3]
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5

6xn +—
3N x 3

0, 1,
xn N
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(a) f4fq	 5

f '(x0)=A-[-3f (x0 ) + 4f (xo+h)- f (x0+2h)]

	 Are. AT T'rr-e vru -W-qv	 fafg3

t 	 f (2) ""T 7-41714 -RR quct w1f77

X 2 3 4 6 10

f (x) 9 28 65 217 1001

(b) 2 AT 3 	 	 	  gRI	 5

2	 ,
xax 

j 
x

2 +x+1	
1:11i Trff	 -11.-47 I

	

.giTurrii 4 TTTTQ1I	 I

(a) #1 Ii9. t-4T1 h= 0.2 	 ink5ircirtdi	 'ffZ	 6

tfq 3Trfq l:Tri TpRzrr

y' = x2 + xy - 2, y(0) =0

	  y(0.4) T *11;l chd 141.ff 77 W1177 I

(b)	 TO t PP-11'4w oiRicht TIN f (1.35)	 4

1:rF 7ru wrr-A7 I

x 1.1 1.2 1.3 1.4 1.5

f(x) -0.87 -0.68 -0.43 -0.12 0.25
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(a)	 4411	 h = 0.1 t 	 	 fdftT	 A11 + 1	 5

-*-7k 3T4W9 *i l-n ebtu f d = x+y2 , y(1)=0.2
dx

(1.1	 ' -rf 4 y(1, 1), y (1,2) 3 	 y(1, 3) %.*

7l et)d 14Ti W-ff Tli77

(b)	 3-TifkrTT' a,1 c1 a,1 TTT 11311 — 01(1 y	 1 faftT A

	 fiwzr

2x + 3y + 4z = -5

x+4y-z=9

4x -y+2z=1.

Tic

(a)	 fqz1117R 'FT

f
k 	g k Afk —fk Ag

kgk	 	 gk gk+ 

A	 V
(ii) A+V=	 A--

wer 0 31 V stoiki: 3Tta7 3117	 ata-{

4chltch	 I

(b)	 	 ebtui f (X) = 0	 tRr1	 3111i alk

m 7* trti t	 wilcht uc0 fal7

fFUr	 flchcil t	 +1	 C	 -1,'11 C
31 t I farg	 4,11�. vi W—A7

5

3+2

5
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(a) TaTzt	 	  -Erft ffiftT	 x2y1 .x2 + y2,	 5

y(2) = 1, h = 0 .2t c t .F4 1 y (2, 2)	 4;lche.

179. fid	 1--A-R

(b) 	 	 oitti 	 W4 airaLg. 	 5

[1 —2	 3

	

6 —13	 18

	

4 —10	 14

3R-4-497i 3Trwr-d .0 .w1f-A7I	 .16 3749. 7ri

.ftera.tzuTrilliwir-171

(a) 7-*-T.	 7iIct	 fq-{:P4	 6

f (x) = 8x3 — x + 3 = 0	 Atu licii ch aikcf con ito

3TTNTE t I	 Pi q d 	 .Ft-r-fq x g(x) f7r7§17

3T5T7F-Tu 	  t I	 31-firwur

-11---A-R 177 3f-d-uut Truf-f4s 3Trk flf;iche.-1

4-111 ,4), -crw TiTTeq '4f4R

(b)	 f (x) = 3x4 — 2x3 + 5x —4, 'ff.4 f41-11f—AU atal	 4

f [ —2, 1, 0, 3, 4] 31 	 f [ —2, —1, 0, 1, 2, 3]

vru

MTE-10	 8


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

