
MTE-10 No. of Printed Pages : 8 

BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
CO 	 June, 2011 
00 

MATHEMATICS 
MTE-10: NUMERICAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 

(Weigh tage i0%) 

Note : Answer any five questions. All computation may be done 

upto 3 decimal places. Use of calculator is not allowed. 

1. 	(a) Find an interval of unit length which 	4 
contains the smallest positive root of the 
equation ; 

f (x) = x3  - 3x —1= 0 

Taking end points of this interval as initial 
approximations, perform 2 iterations of the 
secant method. 

(b) Show by induction that 	 3 
An [eax],_ eax (eah—l)n 

where 0 is the forward difference operator 
and h is the step size. 

(c) For the method ; 	 3 

f xo)  —3 f (x0) + 4f (xi ) — f (x2 ) + h2  
2h 	 3 

xoq<x2  determine the optimal value of h such 
that IRE1 = 1TE 
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2. (a) Find the truncation error and the order of 
	

5 
the differentiation method. 

1 
f ' (x0) 2h  If (x0 + h)(x0 h) 

Using this method and Richardson's 
extrapolation, find the improved value of 
f '(2) with the help of the data. 

x —2 0 2 4 6 

f (x ) —7 1 9 65 217 

3 xF, + 2   
(b) The following expression xn  +1= 	

8 
	is 
	

5 

an iteration scheme to find a root of the 
equation f (x) = 0. Find the function f (x). 

3. (a) Determine ai  and a, so that the order of 	6 
the iterative method ; 

+ =xk 	(x0 —  ar,W) (1:0 

f (xk)  
W-1(X0 - f 

(x k) 

	 f ( f ,[xk+r:ivkvv) 	, #0, for 1 (A.k )1   

finding a simple root of the equation f (x)= 0 
becomes as high as possible. 

(b) Using interpolation on the following data 

x —2 0 2 4 6 

f (x ) —4 4 12 68 220 

Obtain the approximate value of f (3). 

where and 

4 
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4. (a)  Using Runge-Kutta fourth order method 5 
with 11=0.2, obtain the approximate value 
of y (0. 4) for the initial value problem 

y' =x2 + y +1., y (0) = 0. 
(b)  Perform 2 iterations of the Newton- 3 

Raphson method to obtain the approximate 

value 	of(18)/4 . 	Take 	the 	initial 

approximation x0 =2.5. 
(c)  Find the interval which contains the 2 

eigenvalues of the symmetric matrix 

-3 	2 	2-  

A= 2 	5 	2 

2 	2 	3 

5. (a) Find the inverse of the matrix 5 

3 2 1 

A= 2 3 2 

1 2 2 

Using LU decomposition method. Take 
u11  = u,,, —1133  =1. 

(b) 	A function f (x) defined on the interval 	5 

(1 
[0, 1] is such that f (0) — 0, f — 2 = —1, 

f (1) = 0. Find the quadratic polynomial 

I 
p (x) which agrees with f (x) for x = 0, -i, 1. 

d3f 

dx 3  

1 
f (x)-  p(Y) 2 

for 0sx_ 

If <_1 for 0 _•c.x 1, show that 
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6. 	(a) Using trapezoidal rule of integration with 
	

5 
1 	1 

h = —
2 

and h = —
4 ' 

find the approximate 

value of 

1= 5 (x2 —x+1) dx. 

Obtain the improved value using Romberg 
integration. 

(b) Set up the Gauss-Seidel iteration scheme in 	5 
matrix form to solve the system of equations. 

—2 1 5 x 15 

4 —8 1 y — 21 

4 —1 z —2 

Find whether the iteration scheme 
converges or not. 

7. 	(a) Use the power method to find the largest 	5 
eigenvalue in magnitude and the 
corresponding eigen vector of the matrix 

25 1 2 

A= 1 3 0 

2 0 —4 

Take the initial approximate eigen vector 
vo  = [1, 1., 1JT  and perform 3 iterations. 

(b) Find the number of men getting wages 	5 
between Rs. 10 and Rs. 15 from the 
following table. 

Wages in Rs. x : 0-10 10-20 20-30 30-40 
No. of men y : 9 30 35 42 
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--'11(1cl.) di-11 	ch I S4144 

444Ic1 1:171-W 

T, 2011 

Trferra.  
: 

7197 : 2   3ST : 

(T7qJ7 7(j% ) 

d 	I 79-fr 	 c,RV-Icici 

T21T7Y 	PI47f(1 c17 ?7T-4 el 	c,-W cht 	 

oh? 3.7-7-qMs 167 ti 

1. 	(a) 	(Ichch7T-• 	 711c171-1,31V, "f .-14-iich.4,(fr 	4 

(x) x3  —3x-1-0 't 	N•110-1' 

ct) 
 

3tc 	TtiI 	II 	3tFT kieq,--Jeff 
3-ifq 	1:77i c4 	fqf-4 

(h) 	31-rrPR- -grt-r fq-urq rct: 	 3 
fl [eaxi  ,eax (eah -on 

3-17t7 471**10-) t 417 h 41Y-i TTIt- 

(c) ff9- ; 	 3  

—3f(x0) + 	(xi ) — f (x2) 	h2  
2 h 	4 	f ( 3 

xoq<x2 t Friu, h 	77.717 4-111 -11C1 

frkfF RE -=1TE 
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2. 	(a) 	31-q"-*---d-9.  fdPi ; 	 5 

1 
.1' (1:0)=[f(x+h)—f(x0 — h) ]  

	3-117rfId fafg 
f-el-f 510 F.-1 4-11C1R5c1 3-11kW-4' ,4.;) 

f'(2) 	b 11-1 14 	"WW—A7 I 

—2 () 2 4 6 

x(x [ 	f 	) —7 1 9 65 217 

3  x;; +2 	 
(b) 	Act) xi, +1 —  	chtur f (x)= 0 	5 

4'71 icr (.4.,J1 	-TTr--1-f9. rr1. 1 Liicti _f (x) , 

11c1 cil1F\31 	I 

3. 	(a) 	.-ii-nc40,01 f (x) = 0 cilf •311T{131 	 -k 	6 
c+1-6-1 	cf.) 

TTilfqfqfT 

xk +1 = xk a-1 W-1 (xk) —a2W2 (xk) 

f (xk )  
wl (XL )---" f 

f (xk)  
v v 2  (.1-0 = f  , 	wi  

'Oft 31f4cfc1H T AR 

(h) 	 ,-ITf -7-{,5-f(14*-1 .;Mf(3) chi 4- ict-)d 	4 
771--ti7 : 

x —2 0 2 4 

f (x ) —4 4 12 68 220 
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4. (a)  h = 0.2 5 Clcm 
=x2  -1- 

111-9 
y-F 1, y (0) == 0,4) rri 	ic*1rd 

-TO fdfl-4 gio y = (0.4) 	1 	T 	4-11-1 7ITff 

(b)  (18) /4 chl 3 7171 

tt:FrifafT 	 .141 2 Titilr14-*--1-*1 
x0 =2.5 c-1iir311; 

(c)  Ii T3-4 Trgrfi=r-d 3T1- 17-  : 
2 

3 	2 	2 

A= 2 	5 	2 t 3417Trff 	3-t-ATZ ti I 

2 	2 	3 

5. (a) LU 1i 	ffi-N : 
5 

3 	2 	1 

A= 2 	3 	2 

1 	2 	2 

chi 04 	cbTh1 	U li  = U72 = U13 =1 

(b) 
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f (x) 317T9 [0,1] -cf-{ 

J (0) =0, f )— 

f 	= 0. t41 fg-F-4rt 

1 
x =0, —

2 
1 t fc-Rf 

0x1,t 

x 5_1 t f97 

(-1.) 	p(K) 

	

 	d f  

f7 

	

4c 	p (x) 

	

(x)k•  	tf 

3- 

qk 

dx 

• 
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1 	1 
6. 	(a) 	h= —

2 	
h= —

4 	
.-1 4-11(11(1,1 	f97:17:1 	5 

3, 
ii I= U:'—x+1) dx.T 	 1TF gild 

trE471 .41c74 	 T Tuff Ti -TizuT 

(b)  	 c 6r-1 	Fri` 5 

3767 t,NLI Tqrr-crff 

:r‘ 

—2 1 5 

4 —8 1 

4 —1 —2 

  

15 

—21 

—2 z 

 

   

   

1ic1 	 fqfq 31-5-m-ft7 	zrf 

7. 	(a) 	fqfq gRI 3-1T &F : 
	

5 

25 1 2 

A= 1 3 0 

2 0 —4 

cr-)1 Ltroti,i  	 alwri 
--='rr77 I 3iiFq 	31-r-4-Trff7zrF-TT 

	

vo = [1, 1, i]f c-ilr,i(k-  6117 3 -RIcIrt-V-IT 	TIT I 

(b) 	 dikicm 44 1.0.415 T. t 	ITTAT-4 	5 

r 	qiicr 	: 

0-10 10-20 20-30 30-40 -71"0 (T.14) x : 

9 30 35 42 741,1 4, 9if y : 
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