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BACHELOR'S DEGREE PROGRAMME (SDP) 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 
MTE-10 : NUMERICAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 70%) 

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 	3 

contains the smallest negative root in 

magnitude of the equation. 

f(x) = 2x3  + 3x + 2x + 5 = 0. 

Using end points of this interval as initial 

approximations, perform 2 iterations of the 

Regula - Falsi method. 
CO (b) Evaluate the integral 	 5 
if) 

	

C:) 	 2 

I= 	
dx CD 

1 + 2x 

Using Simpson's rule with 2 and 4 sub 

intervals. Obtain the improved value using 

Romberg integration. 
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(c) 	Using Lagrange i mterpolation and the data. 	2 

x -1 2 3 -1  

f(x ) -1 11 31 

Obtain the approximate value of f(0). 

2. (a) Perform 3 iterations of the Gauss - Jacobi 	5 
iteration method to solve the system of 

equations. 

6x+y+2z =6 

x+4y+3z= -4 

2x+y+8z=8 

Take the initial approximation as 
x(0) =1.3, y(o) = _1.9, z(0) = 0.8.  

(b) Find the approximate value of y(2.4) for the 	5 
initial value problem 

y1 = x(y - x), y(2) =3 

Using the Classical fourth order Runge - 

kutta method with h = 0.2. 

3. 	(a) Prove that 	 4 

(i)  
A2 fk = 	Afo 

k= 0 

(ii) hD = 2sinh - 1(8/ 2) 

Where A is the forward difference 
operator, 6 is central difference operator and 
D is the derivative operator. 

MTE-10 	 2 



(b) Set up the Gauss -Seidel iteration scheme in 	6 

matrix form to solve the system of equations. 

4x + 2z = 6 

5y + 2z —3 

5x + 4y +10z =11. 

Find the rate of convergence of the iteration 

scheme, if it converges. 

4. 	(a) Find the approximate value of y(1.3) for the 	4 

initial value problem. 

yl =1 + xy, y(1) =1 

using Euler's method with h = 0.1. 

(b) Find the inverse of the matrix 
	 4 

2 0 
A = 5 1 0 

LO 1 3 

Using Gauss - Jordan method. 

(c) Using the Newton - Raphson method obtain 	2 

the root of the equation 

f(x) = x 3  — 5x + 1 = 0 

Correct to 2 decimal places. Take the initial 

approximation as x0  = 0. 
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Find the smallest eigen value in magnitude 	5 

of the matrix 

5. 	(a) 

(b)  

r  2 0 1 

A = —1 2 — 

0 —1 ` j  

Using inverse power method. Take the 

initial approximation to the eigenvector as 

u(0)= H. 1 11T. Perform 3 iterations. 

For the data 

     

 

_ 2  0 
	

4 

     

 

—21 1 23 141 

      

Obtain (x) using Newton's Forward 

interpolation method. 

6. 	(a) For the method 

"(x0) — 1-) . [f(x0)-2.f(x0+h)+Px)+2h)1 h." 

Find the optimal value of the step size h, so 

that 

5 

truncation error 1= iround — off error 

(b) 	The iteration method 	 5 

    

Xn+1 
1 

8 

3N  X3  
6x + n 

4 n 
,n= 0, 1, 	 

    

    

Where N is a positive constant, converge to 

some quantity.. Determine the quantity. Also 

find the rate of convergence of this method. 
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7. 	(a) Find the internal of unit length which 	6 
contains the smallest positive root of the 
equation x3  - 2x — 10 = 0. Using the 
mid-point of this internal as initial 
approximation, perform two iterations of 
the Birge - Vieta method. 

(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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i1 	: w) rfiv 341 	 W7f-qq.  I ?4.1 ft 	is 	c1711 q•?/ 4401cf 

TearaY och 	 Tiw4 	 v27-1-IT 

97 3.7-/R- Tegi 

	

1. (a) -R-WT 	 atTTM. 	 3 

w-nchtulf(x) = 2x3  + 3x2  + 2x + 5=0 t TI-qt4 

ituliclich 4-0 	31WEZT.T-d1 t . 1=r 

	

3T 	f#S4 	31- ft (-11;lcbd-1 4-11-1 cr) t frfurr 

#2.1-fu ROI chi 	 

(b) 	2 AT 4 314--3-1 	kvitchol 	ti1 4-,k1-1 	5 

1-9-414 gi(r : 

2 
d 

I= 	
x 

 
1 + 2x 

1 

•Wf 4;lebd -grF 	 glk1 

3FITTI trfturrg -(pR 
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(c) 	cl',11\r1 3#67i A r-ii-lrord ,3-1[111 obi 	ftrt 	2 

f (0) *i -61chz. 4-111 	-1-n1-4 I 

x —1 2 3 

f(x ) —1 11 31 

2. (a) 	-1 4-Ichtui f 	T : 	 5 

6x+y+2z 

x--4y +3z = —4 

2x+y+8z=8 

t-)r Sri 	Fri Trr3R-Ur-41. 	fafq 
ch1  	rviT 	 ch) 

x(0) =1.3, y(0) = —1.9, z(()) = 0.8 c 	-cirqi 

(b) h=0.2 —*7 	r-circirtdc-1 	fq-RT 5 

gRI 31T 	 y1  =x(y—x), y(2)=3 tr  

y (2.4) "Wr -11;lebd.4-111 

3. (a) -PRZ -4f--A7 14) : 	 4 

(i) 02 fk = 	LV.0 
k = 0 

(ii) hD = 2sinh —1 (6/2) 

3TTAT-47 31-4T 4.1,Rch, 6, 

A D , 31 rT 4chReh I 
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(b) 	41 	*01 fi-*1-74 : 

4x + 2z 6 

5y+2z= —3 

5x+4y+10z=11. 

34-r 	-4 

-a9-ufm Tr'r--49-[ TQufcr-d- 

Tit 31f5TUFFTd 	7r-*L1 .34-iiITF7 4c-f 

4. 	(a) 	h=0.1 c-1cF{ 3:11Zr-07 1;11-9 gRr 3I I 	4411 

yi -= + xy, y (1)=1 t ro(k y (1.3) *1 4:11;lche. 

	

-1 ► -f .711c1 	

(b)   	fqfq.  A 	: 	 4 

2 0 —1 
A= 5 1 0 

0 1 3 

chi o'it-51-) 4-1 

(c) fqfq -gm , -1 4-11.1-).oi 

f(x)=x3 -5x+1=0 chi 1, t 	T-2-1Tt 

doh 	9-RT 	31-rfg 	x0 =0 

c1 	t 	c171 
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5. (a) 	Nrcic1-11-1 gild fqfq 	 411  	9-zn-Tr 	5 

-T-Tk 3Troi 

2 —1 0 
—1 2 —1 
0 —1 2 

317T91717 ;110 	I 

TE-F7?-T-- -ff 	 3177T.914f7T 

v(°) = 11 1 11T 	AI 	ki 

(b) 3f1 : 	 5 

x —4 —2 0 2 4 
f(x) —139 —21 1 23 141 

	

fM 	m1 3-TrAtd7 3td--47F faRT gRi f (x) 

7ficr 

6. (a) fdN : 	 5 

f"(x0  ) = 2 [f (x0 )-2f (xo +h)-Ef (A-0 -1-2h)1 

	 44)crr9 	h 	r SRdclfl LI I -1 .711 d ;1 	F\317 

fah 

(.1,s1 - A 	e I 	fiwa-9-  Are 
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(b) 119717k rqrq : 	 5 

   

1 
Xn+1 = 8 

3  6x + 3N  — xn  
Xn  N 

, n — 0,1, 	 

   

   

,31 IVRT tri 3T-4-{ 	If-TTP3T 011 	3 3T 	T 

	 t I 	 LIR41Iuf 	 1fl I 	 fq-rg 1-)1 

31-fituTur 7 it 4c1 .4-r---A7 I 

7. 	(a) 	 c T -"dT afcklci 	 6 

411-11c11(uf .X3  — 2x —10 = 0 t Tr-4-A -0-) 497-1:1 

IT *1 af-dr---4tz wt--dr 	 t..1wf f4s 

(4,1 3Trfq 4;11,&-r 4-11-14), 	f 	T fqfq 

yikvir-coi --1-r--A7 

(b) 	MIT -TT -g171.  f 4-1 	fc1ft§m 	149 A 	4 

f (1.35) obl 4-111 4c-f c 	l I 

x 1.1 1.2 1.3 1.4 1.5 

f(x ) —0.87 — 0.68 — 0.43 —0.12 0.25 

MTE-10 	 11 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

