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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
LC) 	 June, 2012 

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 calculator is not 
allowed. 

1. 	(a) The polynomial f (x)= x4  - 6x3  +3x2+5x -7 
is given. Find f '(2) using the synthetic 
division. 

(b) The following table of values is given : 

x ', 0.2 0.3 0.4 0.5 0.6 
y(x) 1.8054 1.5769 1.2834 0.9483 0.5981 

Using the differentiation formula : 

1 
y"(x) = -17 [y(x - h) - 2y(x) + y(x + h)) 

Find an approximation to y"(0.4). 
(c) A table of values is to be constructed for the 

function f (x) = (1 + x)5  on [1, 2]. If the linear 
interpolation is to be used on this table of 
values, find the largest step size that can be 
used so that the error is bounded by 
5x10-4. 

4 

3 
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2. (a) Estimate the eigen values of the matrix : 

1 —2 3 

6 —13 18 

4 —10 14 

Using the Gershgorin bounds. Draw a 
rough sketch of the region where the 
eigenvalues lie. 

(b) The equation x3  — x —1= 0 has a root in the 
interval [1, 2J. Determine a suitable iteration 
function (1)(x) so that the iteration method 

	

xi< +1 =4)(xK),  K = 0,1, 		 converges to the 
root. Perform two iterations of this method 
with xo  =1.6. 

3. (a) The iteration method 	 5 

5 

5 

1 
Xn+i  = 

8  

3 
+ 3N _X n 

x„ 
6 , 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) From the following table, find the number 
of students who obtained less than 55 
marks, using interpolation : 

Marks No. of students 
30 - 40 22 

40 - 50 32 

50 - 60 34 

60 - 70 20 

70 - 80 12 
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4. (a) The solution of system of equations 

3x — 6y + 2z = 23 

— + y z = —15 

x —3y + 7z 16 

is being attempted by the Jacobi iteration 

method with the given initial vector. Find 

the iteration matrix. Hence find whether 

the iteration scheme converges or diverges. 

J 
X  

(b) Obtain the approximate value of 
1+-1:

2 dx 

using simpson's rule with 3 and 5 nodal 

points. Obtain the improved value using 

Romberg integration. 

5. (a) Find the smallest eigen value and the 	6 

corresponding eigen vector of the matrix 

4 

1 

0 

1 

3 

1 

0 

1 

4 
using 3 iterations of the inverse 

power method. Assume the initial 

approximation to the eigen vector as 

[0.4 —0.9 0.41T. 

(b) Obtain the unique polynomial P(x) of degree 

3 or less corresponding to a function f (v), 

where f (0) =1, f ' (0)= 2, f (1)=5, f '(1) = 4. 

6 

4 

MTE-10 	 3 	 P.T.O. 



6. 	(a) The following data values for finding an 	5 
approximation to f "(0.3) are given : 

x 0.1 0.2 0.3 0.4 0.5 

f (x) 0.091 0.155 0.182 0.171 0.130 

Using the central difference formula of 

0(h2), find approximations to f "(0.3) with 

h = 0.2 and h = 0.1. 

Hence, find an improved estimate using 

extrapolation. 

(b) Obtain an approximation to y(1.1) for the 	5 
initial problem y' = x2  + y2, y(1)=2, using 

(i) Heun's method (Euler - Cauchy 

method) of 0(h2) and 

(ii) Taylor series method of second order, 

with h = 0.1. 

7. 	(a) Find an interval of unit length which 	5 

contains the smallest positive root of the 

equation : 

X3  + X2  - 3x —3=0 

Taking the mid-point of this interval as an 

initial approximation perform two iterations 

of the Birge - Vieta method. 

(b) Solve the initial value problem : 
	 5 

y + 3x 

using third order classical Runge-kutta 

method. Find y (1.2) taking h =0.2. 
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1. 	(a) qgtif (x) = x4  - 6x 3  + 3x 2  +5x -7 qq1 	 3 

Rich fdITI-A7 	M41 	'(2)  	I 

(b) F-14--tronAd cl 	I rcl I ARE t : 	 4 

x 0.2 0.3 0.4 0.5 0.6 
y(x) 1.8054 1.5769 1.2834 0.9483 0.5981 

: 

1 
y"(x) = hz [y(x - h)- 2y(x) + y(x +h)] 

err M4l 4 1 .-Tk y„(0.4) *1 	 9-Rr 

(c) [1, 2] 14 410-1 f (x)= (1 +x)5  * 	*I. 	3 

1r-ff*T 	ti ire H 	I -11 	TR cl 	I fid ch I TR 

3-1.-d4W9.  WF M4111 411 \11-11 

31-rw-d-rr Alcrr9 	7f 	mqlq A 
717f Ire. 5 x10 4  giq 	 t 
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2. 	(a) 	4 ► 04 i)R-f 71-F7qK 	3T 	: 	 5 

1 —2 3 

6 —13 18 

4 —10 14 

3T7191Tri 31T*--F7 WTR-q 3t-t 7kkrf 	4,►► k-h 

•Tle 31T71914Ti ft-2Ta t ►  

(b) 	*tut x3 — x —1 =0 	 [1, 2] 
	

5 

-4* 	t I 3171-47 Ti-n-q-f-T-1 1"-F .9" 	(x) 

fTJ:EA 	aThlfeT 

xi(+1 =4) (xk), K = 0, 1, 	 -rt,"@ 	3417 

31-51Trfta. 	 t ►  x0 =1.6 

3. 	(a) 

(b) 

faf 	c 	1 

119771r7 rcirg 

xn+1 = 	
1 

8 
n 	= 	0, 1,.... 

5 

5 

yRIcIrrNT 

 	: 

3 
3N 	x 

6x,, + 
xn  

N 	qff 3-1-q7 t, 	1, 

3-11-94-{Rtff 

PAN 1,1 3-if 

t ►  
I wm-cr 	9# 7i► ct wlf-A7 

3td-479 	1:14-11-0R _Id 74T-Tuft 	55 3 	A.  1,4-1 

311T -51-RT 	 .1;1 i-k_sql Ti-Rf fit. : 

3i-  . $.91)1 	err 

30 - 40 22 
40 - 50 32 
50 - 60 34 
60 - 70 20 
70 - 80 12 
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4. (a) rcTR 3Trk Trkvr Trrn 	1-9-{-9-ru FIN 

rt-r 	fiwpq : 

3x —6y +2z =23 

—4x+y—z= —15 

x-3y+7z=16 

gm 11'41 Trzfr 79-(-9-ru 3767 

Tff 	I aim 711cf "Wir7R fi797-#9.  ZI)--491 
31-5.1-Trftu t zTr 3Tcr-gf77 

(b) 3 3Ih 5 7,7--31 	(an fn 1-4q) 	fiR-L-q79 

2 

1q4 gio 	x  d-i 	 I 
1-" 

k-micho-f gRI 11-17 TIR Wr---A7 I 

5. (a) 51 cm 44 Wff FIN 	3 VIcIrleir 	31 : 	6 

4 1 0- 

1 3 1 
•11-d•gf 341-F9174 ath.  411 d 

0 1 4 

al-rF9Trrwr 7fici 	I 347TriTrkvt 	511 tri 

Tif>TTZi [0.4 —0.9 0.41E T-IN TT .c4ro ,  

(b) 	(111 f (x) 	"(4.7ff 	f (0)=1, f ' (0) = 2, 	4 

f (1) =5, f '(1) =4 t, 	3 ?TT dw.4 T1:1 

3-fgalzr -4-Fq P(x) quct 
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6. (a) f "(0.3) 'WI 	 rc-R r-ii-iror(Acr 	5 

31TWt 	TR t : 

x 0.1 0.2 0.3 0.4 0.5 

f (x) 0.091 0.155 0.182 0.171 0.130 

0(h2) t 	 (-0 .W1 -5171)-TT 	h =0.2 

3th h = 0.1 t Fri 	 f "(0.3) 

	 RAT 	f 	TTIT 4fAR I 

(b) 	y(1.1) .t-7 3-11k 1:1F Zi4 TT y' =x2 + y2, 	5 

y(1)=2 .kf 	lY. Fa 	: 

(i) 	0(h2) ohl ttR'Farfq (3-Trato-T-ft PAN) 

f-g-d-1-zT 	brit ski* FART, T 3Itr 

h=0.11 tif;ichdl -9-Rr 

7. (a) 	. ch,:11 	 31c1(10 711c1 	 5 

-1 1-1 *tut x3 + X2  — 3x —3=0 	gig 
To- 	 -gruf f4s 

3-Trfq -11;10-)d.-r 	.of-fa-Rzr rartr 	 

(11Riqi 	I 

(b) 	tdd 1617{ 	X41-TT rartT gRI 3-Tr1 	5  

TITETzET : 

y + 2x
, y(1) = 2 

y + 3x 

off c-f MIT4il I h = 0.2 cT y (1.2) -5rTra 
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