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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

	

On4na 	June, 2015 

ELECTIVE COURSE : 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 method 

1 
xn+1 = 	5x11  + 9  

5N N2  

x2  - x5  ]' n 	n 

n = 0, 1, 2, ... 

where N is a positive constant, converges to 
N1/3. Find the rate of convergence of the 
method. 	 5 

(b) Determine the spacing h in a table of equally 

spaced values of the function f(x) = 

between 1 and 2, so that interpolation with a 

second degree polynomial in this table yields 

accuracy 5 x 10-6. 	 5 
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2. (a) Obtain the interpolating polynomial in 

simplest form which fits the following data : 	5 

x -3 -1 1 3 5 

f(x) 13 3 1 7 21 

2 

(b) Evaluate 
x dx - 

x2  + x + 1 
using trapezoidal 

1 

rule with 2 and 3 nodal points. Obtain the 

improved value using Romberg integration. 	5 

3. (a) Using Taylor's series method of second 

order with h = 01, obtain the approximate 

value of y(1.2) for the initial value problem 

y' = x + y2, y(1) = 2. 

(b) Find the inverse of the matrix 

2 -1 

1 1 

2 -1 

using Gauss - Jordan method. Use partial 

pivoting, if necessary. 

2 

-1 

3_ 
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4. (a) Errors in two successive approximations of 
a general linear iteration method 

= (1) (xk), k = 0, 1, 2, ... 

are given by Ek+1 = A Ek, Ek+2  = A gk+r, 
where Ek  = Xk  - 4 and is the exact root. 
Using this information, obtain a better 
estimate of the solution whenever three 
successive approximations are available. 	4 

(b) Using three iterations of the inverse power 
method, find the eigenvalue nearest to 5.5, of 

1 	5 
the matrix . Assume the initial 

2 4 
 

approximation to the eigenvector as 
v(13)  = [0.6 0-51T. 	 6 

5. (a) Using Graeffe's root squaring method, find 
an approximation to the largest real 
root (in magnitude) of the equation 
x3  + 5x2 - X + 5.= 0. Perform two iterations. 	5 

(b) From the following table, find the number of 
students who obtained less than 55 marks, 
using interpolation : 	 5 

Marks Number of Students 

30 — 40 22 

40 — 50 32 

50 — 60 34 

60 — 70 20 

70 — 80 12 
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6. (a) Using Gerschgorin bounds, find the 
estimates of the eigenvalues of the matrix 

(b) 

Draw 

Solve 

1 	2 	—2 

1 	1 	1 

2 	2 	1 
a rough sketch 

	

the 	initial 

of the bounds. 

value 	problem 

5 

y' = ty2, y(1) = 2 by classical Runge — Kutta 
method of order 4 for t E [1, 	1.2] 	with 
h = 0.2. Find the magnitude of the error at 

t = 1.2, if the exact solution 2 is y(t) = 5  
2 —t2 

. 

7. (a) A curve passes through the points (1, 0.2), 
(2, 	0.7), 	(3, 	1), 	(4, 	1.3), 	(5, 	1.5), 	(6, 	1.7), 
(7, 	1.9), 	(8, 	2.1), 	(9, 	2.3). 	Find the area 
bounded by the curve, x-axis, x = 1 and 

1 x = 9 using Simpson's 3 — rule. 3 

(b) Show that AV = A — V. 2 

(c) Consider the following system of equations : 
28x + 4y — z = 32 
x + 3y + 10z = 24 
2x + 17y + 4z = 35 

Starting with xifi)  = [0, 0, 0]T  do one 
iteration of (i) Gauss — Seidel method, and 
(ii) Gauss — Jacobi method. 	 5 
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1•11C1Ch 7Crai Ca)i 	 

(Atittft. ) 

1:19* rrft4rr 

, 2015 

WOW 441trYhil : lard 

tit90-11Clich 	k►V)tiul 

fisfel : 2 tiu 367----dv 37 : 50 
70%) 

A7-e7 
 

Nv 3-dT 9/ 	3767WR7 eq.  
qx/sicil TW fr*-72U.  ochr1 f.  4,c-35dej 
Pbr ch4 3137:1ft 4et. / 

x 
n+1 = 9 

5  x 
n 

± 5N N2  
[ 	3ci 	41  , n = 0, 1, 2, ... 

N 	tIq 3T t, N1/3  A'r 3f 
t leg AI aftRitur Tff *'rrqu 	5 

(174) 	f(x) = 	* ITV -grr-q1 	rr--o-*-r 1 
a* 2 *   3f-6{ hTa- 	171* 

TEr 	r 14 104 qm 	TFT2T 

3td+47 14 5 x 10-6 	tfily4M 51171 

'AT7 I 	 5 
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2. () PiHrAM 	 aTRifTd cnta am! 

arq 	 r srrIr *11-4R : 	5 

x —3 —1 1 3 5 

f(x) 13 3 1 7 21 

N) 2 3111 3 til4H ( 	-R-44) -1:14S 	W-I1 	1611 1 	1H 
2 

4HT HI-11c11(1 f 
x dx 

x2 +x +1 
T 14R Ta.  

1 
trr-4R 6-61,  kiiiicho-i 4m 	um' TTR -srrtr 

SRI 
	

5 

3. () 3.1T 1:11g TITR:4T 

= x + Y2, Y(1) = 2 

rrl~ h=0.1 c.).:ht tdtzf ctk 	?.(,t 	ft 
.RRT 4m y(1.2) 1:1.17-*7 ITT4 AR.  ti* I 	5 

aTrRF NO 11136 — M-T -gm 

2 —1 2 

—1 1 —1 

2 —1 3 

ovsniiTa.  *tN-RI “  3i tc4 

3111 rc cAct.fri f 5441 -‘tr-A7 I 	 5 
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4. () .cr-  eel lkitt kW*, 	f4RT 
xk+i = 4  (xid, k = 0, 1, 2, ... 

riat kifcbeil 4 	Tfr meta 	: 

Ek+1 = A  Ek' Ek+2 = A  El+1' 

Tyr ek = xk  — 311.( zwr-dw 	I IR 

1-Ichl 1 	Mt1111 '4)4, Tritliffq 

srrqr *1f-4 .164 41-4 lid( (-1 Achdi 
ZTOVI t 

vra. 	Alq  	31411.  

1 5 
14)4, arr- 	 5.5 * 	 

2 4 

317114rffq Ta.  trr4R Ian-44-{e-qr 

v(°) . 	0.5]T  1-11-14K 	I 

5. () 	1 	44-*-Tur faRT rt-T 
x3  + 5x2  — x + 5 = 0 * Valis  
(1:01:174 4) WI 	*tr-A-RI -FA *1-  

TRI1R-vt*If4RI 	 5 

(W) 3*-4`4T-4 TKT 	 kiitun 14 55 a* W:f 

	

-g-Rr 	cm.) s.9111 	Ta. tr-4R : 	5 

a* cm:a *1 	it...,41 

30 — 40 22 

40 — 50 32 

50 — 60 34 

60 — 70 20 

70 — 80 12 
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6. () 	 tfit4t11 T-{T aTr— g 

1 2 -2 

1 1 1 

2 2 1 

3u-44Tri aTre—eff ttr-A-R 	trftitil 
Nicht 	41( A11-4R 

wg-9.1 mire. 1- iturt=ifisci 	—Tgi if -am 
h = 0.2 c.)cht 3IT1 	WR;EfT y' = ty2, y(1) = 2, 

t E [1, 1.2], 	-5[11 Ar-4R I tiR 

zr4T-d2T 	y(t) = 	
2 	

t = 1.2 71 
2 - t` 

tritITruf Tff *-rr-A-R 
7. () 	 (1, 0.2), (2, 0.7), (3, 1), (4, 1.3), 

(5, 1.5), (6, 1.7), (7, 1.9), (8, 2.1), (9, 2.3) 

riSall 	-1c;bt 	 t I fErgq3-4 	Pew 

i4IIi I cht x-31AT, x = 1, x = 9 3111 

I trf(-4z 	A'INR 

(f) f4•43W% AV = A - v. 

(ii)    AWRI. 	#1-NR : 
28x + 4y - z = 32 

x + 3y + 10z = 24 

2x + 17y + 4z = 35 

x(o)  = [0, 0, 01T  14 si-rmT •: 	 (i) 
MT, a* (ii) J11,31 - 4*Wt lea 

T4u-1 Arr-A- 

5 

5 

5 
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