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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
December, 2011 

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) Find the maximum stepsize h that can be 	2 

used in the tabulation of f(x)=sinx in the 
interval [0, Tr/ 2] at equally spaced nodal 
points so that the truncation error of the 
linear interpolation is less than 5 x10 -6 . 

1 
(b) Using the stepsize h= 2 interpolate the 	3 

function f(x)= x-9 -1" in the internal [0, 1]. 

(c) Determine the order of convergence of the 	5 
iterative method 

xn-i f (xn) xn f (xn-1)  
f (xn ) - f (xn_ i ) 

for finding a simple root of the equation 
f (x) = O. 

xn+1 
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2. 	(a) Determine the rate of convergence of the 	5 
Gauss-Seidal method for solving the system 
of equations. 
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(b) Determine the constants a, b, c and d such 	5 
that the interpolation polynomial. 

ys  = y(xo  + sh) ayo  + byi  + h2  (cyo  + dy; 

is of the highest possible order. 

3. 	(a) The polynomial 
p(x)= 2 — (x + 1)+x(x + 1) — 2x(x +1)(x —1) 
interpolates the first four points in the 
following table : 

x —1 0 1 2 3 
y 2 1 2 —7 10 

By adding one additional term to p(x), find 
a polynomial that interpolates the given 
table. 

(b) A differentiation rule of the form 
f'(x0) = aofo  + ai fi  + a2f2, (Xk = x0  kh) is 
given. Find the values of a0, al  and a2  so 
that the rule is exact for all polynomials of 
degree less than or equal to 2. Also find the 
error term. 

3 

5 
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(c) Does a bound for the error R3 (x) in the 	2 
Taylor expansion for the function 

f (x) = x/ 2
5/   in ] —1, 1 I about x=0 exist ? 

Justify your answer. 

4. (a) Use Simpson's rule with h = 0.5 and 0.25 to 
	5 

evaluate the integral 

1 x dx  I = 
So 1 + x + x2  • 

Use Romberg integration to improve the 
result. 

(b) Use divided differehce formula to find the 	5 
interpolating polynomial for the following 
data : 

x 1 4 
f (x) 136 22 4 4 472 2494 

Hence, find the value of f(5). 

5. (a) Using two iterations of power method find 	5 
the largest eigen value and the 
corresponding eigen vector of the matrix. 

2 —1 0 
—1 20 —2 
0 —2 1 

Assume the initial approximation to the 
eigen vector as V= [1 1 11T. 
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(b) The equation x3  + 2x2  — 5=0 has a positive 	5 
root in the interval 11, 2[ write a fixed point 
iteration method which converges. Starting 
with initial approximation x 0  =1.5 find the 
root of the equation. Perform two iterations. 

6. (a) Find the inverse of the matrix 

3 2 1 
A= 2 3 2 

1 2 2 

Using LU decomposition method. Take 	5 
u11 =u22 =u33 = 1. 

(b) Obtain an approximation to y(0.2) for the 
initial value problem. 
y' = t + y, y(0) =1, 
using the classical Runge-Kutta method of 
fourth order with h = 0.2. Suppose that 
y(0.2) is also obtained with h =0.1. Write 
the extrapolation formula to obtain a better 
approximation to y(0.2). 

7. (a) Given that f(0) =1, f (1) = 3, f(3) = 55, find 	5 
the unique polynomial of degree 2 or less, 
which fits the given data. Find the bound 
on the error. 

(b) A particle is moving along a straight line. 	5 
The displacement x of the particle at some 
time instance t are given below : 

t 0 1 2 3 4 

x 5 8 12 17 26 

Find the velocity and acceleration of the 
particle at t = 4. 
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1. 	(a) 3-fd79 [0, Tr/ 2] 14 9 f(x) = sinx 	71:10' 	2 

+AA 	TrFTr 	 -qT 31.1N-*-d1T T?rErrff 

h ilia 	fq744 fW71 .ffir9Tr Rzig 

1-Trqatd4rff 14717 (.4s1 	5x10 -6 14 W:f t I 

(b) Thiff 	11h= 2  f 	0) 1 1 	31:T{T1 [0, 1] 	3 

Lho-i f(x) = x - 9 x  T 3t47N WW77 I 

(c) 	chtur f(x)= 0 	TP1117 	 iici ctA 	5 

r ii91-9f# fafq 

f(xn ) - xr, f (xn-i)  xn+1 
f (xn) - f (xn-i) 

aTtimPir Vire fffvtfta.  W-A7 
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5 2. 	(a) cmui 

4 0 2 x 1  4 
0 5 2 x2 = —3 
5 4 10 _x3 2 _ 	_ 

ftIT 	cs-i oh( 	fa-R4 

aftmtur 7 -grd W-A7 I 

	

(b) 3T9T a, b, c 311-T d .** 7111 717 'f-AT:14 	5 

at-AM .47r-q 

ys  = y(x0  + sh) = ayo  + 	+ h2  (cy o" + dy; 

3ftTw-ffgr Tf 	rtr 

3. (a) 4c 
p(x) = 2 — (x + 1) + x(x + 1)— 2x(x + 1)(x — 1) 

3P-Pi .q-fT Ris4 at-4m 
mini ti 

x —1 0 1 2 3 

y 2 1 2 —7 10 

p(x) -Rw afew ' 	.4 .4-grrq tic 

V-ftR 	-ffri-ffwr 3tari choler I 

(b) 31-4W-eff 

f'(x0) = aofo  + a1  f1  + a2f2, (xk  = xo  + kh) rqq 	f 

Trzrr t I ao, a1 , 012  t T6 Trri vra ViA7171:r4 
f - 27T 2 14W:171TffziTTP#71Tetrov,7 

72Trd2T t-  I It t 717 VITR I 
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(c) 4zri x =0 	led 3T I11 —1, 1 [ 	werff 	2 

f(x)= 	5?fre 3174TT 	R3(x)* 

4 014  w 3TrPrmt? 3Ttr4 z9I 

4. (a) h= 0.5 afR 0.25 c.)en( fk:FqF Pitoi TIT tiiimrf 

1 x dx  I = So 	x + x2 • 

'RR '51TH WAR I 6-11 ,  warcbcii *VrtiftulTI14 

TITT raR 

fertufwff atd-{ gRi F-141 oRsii 3TT 	Rik; 

3f-dam qvc Wff "wlf-A7 I 

x —3 0 1 4 

f (x) 136 22 4 4 472 2494 

3Tff: f(5) 'TT 17-4 VIV4f7R I 

5. (a) '60 el 'el Tat TRiciirtqf <4,(4)1-1,11(ifigi 3797 	5 

Tr 	aTTFITrq atIT *IR aiTTIT971f74Tvrff 

Tlf--4R 

2 —1 0 
—1 20 —2 
0 —2 1 

aTTFRTATT TT vrtfiriF 	 V= El 1 111.  
N71 

(b) 

5 

5 
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(b) 	3ici ici 11, 2[ 4 	i4-11c1,(ui x3 + 2x2  — 5 = 0 	5 
.) traThr:rw 	 t F-1 ,40 f-4-s 	fqfq 

fffruq 	f -urq -rw 31-fsrfrfral 	 
*-1F—Ichdl x0  =1.5 -4 ArtiT "7"k kvilartut 

W--A7 t riklqr-cigiW-A7 

6. (a) uii 	= u33  =1 AM7 LU ra411-1 fatiT 	 = u22 	 5 
3-Trug 

3 2 1 
 

A= 2 3 2 
1 2 2 

cical+1 quo Irq7 I 
(b) h = 0.2 "4"*-7 -.tq2iWz -tRm taci 

51.(1 311t 1:11-9* 71:11:41" y' = t +y, y(0) =1 t 	 
y(0.2) 	 I 1719.  cir\TR 
h= 0.1 r 	4-  y(0.2) 3t17 f*-71T iiqi t I y(0.2) 

.t>ktic-R 	q1-1 
-r -ftR 

7. (a) f(0) =1, f(1) = 3,f(3) = 55 f.- 7 	t I 	27 	5 
7:r4 	afgezr wscrq m 	rar7 
31-r-*-- 	ithe. tr 	 Ard 	wca-  1-r--A-R 

(b) 	<4114 Tfttft .k(51 	TtfaziT911 vss -t4-141 t TIT 	5 
enui 	f4P-IFF x 	 kit TP:ff t : 

t 0 1 2 3 4 

x 5 8 12 17 26 

t =4 TR cbui kri 3 	cci(ul q11(1 
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