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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

nr-z1F1 etc. 
	Term-End Examination 

December, 2019 

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. Symbols have their usual meanings. 

1. 	(a) 

MTE-10 

Using three iterations 

method, find the eigenvalue 

the matrix 
 5 

p.

1 	

6 

corresponding 	eigenvectors. 

initial approximation 

v(1))  = [1, 	1]T  

1 

of the inverse power 

nearest to 6 of 

. 	Also 	find 	the 

Assume the 

to the eigenvector as 

5 

P.T.O. 



(b) The velocity of a vehicle beginning from rest 

is given in the following table for part of the 
1 first hour. Using Simpson's 
3
—rd rule, find 

the distance travelled by the vehicle in this 

hour. 

t = time (in minutes) v = velocity (in km/hr) 

10 80 

20 60 

30 70 

40 75 

50 70 

60 80 

2. (a) Perform 	two 	iterations 	of 	the 

Birge-Vieta method to find a root of the 

polynomial P(x) = 2x3  — x2  + 2x — 2 = 0. 

Take the initial approximation p o  = 0.5. 4 

5 
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(b) The Gauss-Jacobi method is used to solve 

the system of equations 

4 0 3 xi 05 

0 3 2 x2 = 05 

3 2 5 x3 0 

(i) Determine the rate of convergence of 

the method. 

(ii) Find the number of iterations needed to 

make max Elk) < 10 - 2  . 	 6 
i 

3. (a) Using the third order classical Runge-Kutta 

method, solve the initial value problem 

y
+ 3x
+ 2x  

, y(1) = 2. 
y  

Find y(1.2) taking h = 0.2. 	 5 

(b) Determine the order of convergence 

of 	the 	iterative 	method 

Xn+1 = 
xn-lf(X n )  xnf(xn-i)  for finding a 

f(xn  ) - f(xn_i ) 

simple root of the equation f(x) = 0. 	 5 
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4. (a) For the method 

f'(x0) = 	3 f(x3) + 4 fix°  + h) - frx0  + 2h)] , 

determine the optimal value of h based on 

the criteria 

max I Truncation error 

when f(x) - 1 — 
1 + x 

maximum round-off 

= max I Round-off error I , 

1 < x 2 and the 

error in evaluating 

f(x) = 0.005. 

(b) Using the LU-decomposition, 
inverse of the matrix 

50 107 36 

25 54 20 

31 66 21 

Take / 11  = /22  = /33  = 1. 

4 

find the 

5. (a) Estimate fl3.5) using the following data : 

x f(x) 

1 1000 

2 1520 

3 1980 

4 2900 

5 3160 
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(b) Show that : 	 2 

1 g6 = 
2
— (A + V) 

(c) Perform 	two 	iterations 	of 	the 

Newton-Raphson method to estimate Vi . 

Assume the initial approximation to the root 

is 1.41. 	 4 

6. (a) Determine the unique polynomial f(x) of 
degree up to 3 that satisfies f(x 0) = 1, 

fix& = 2, f(x 1) = 0 and f'(x 1) = 3, where 

xi=x0+h. 4 

(b) Obtain an interpolating polynomial that fits 

the following data : 	 3 

x f(x) 

—1 2 

1 1 

2 1 

3 4 

(c) A differentiation rule of the form 

fo = afo  + fif1  + yf2  is given. Find the values 

of a, 13 and y so that the rule is exact for 

polynomials of degree 2. 	 3 
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7. (a) Estimate the eigenvalues of the following 

matrix using Gershgorin bounds : 

1 	1 —2 

2 1 	3 

—1 3 

Draw a rough sketch of the region which 

contains the eigenvalues. 	 5 

(b) The following data values for finding 

approximation to t(0.3) are given : 

x f(x) 

Oct 0.091 

0.2 0455 

0.3 0482 

0.4 0.171 

0.5 0130 

Using the central difference formula of 

0(h2), find approximations to n0.3) with 

h = 0.2 and h = 0.1. Hence, find an improved 

estimate using extrapolation. 5 

A= 
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(yet : 70%) 

: A-4t rw 	* rd- • ef47 mit Sa 
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3721 / 

1. ()o-14 	WiT -t1 419 	TN( 	Athrt 

cht 	alTakg 
[1 5 

1 6] 
W• 6 * tne. 

37491:1F t dim atar 1-  Wff 

Aftwarkz 	 end-r 

vo)  = [1, ip' TIT4 W4R 5 
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isATITE-4w14 aTriv wt 1 	int -r *Tr tw:1 

AHRiRsid rrr-e-+I 4 Ren Trzu t 

RirscR w
3  
	wrirr chtd), i 	4 Trr-41 

wzr Tri Tff*IfAR I 
	

5 

t = wrzr (f4-4? 4) v =*-r (*I:kik 4) 

10 80 

20 60 

30 70 

40 75 

50 70 

60 80 

2. () 	W4- 	"MT 1 t 	 cht4) WIEr 

P(x) = 2x3  - x2  + 2x - 2 = 0 	Tit 

Cti--4‘ 1 3Trf tactit-I p o  = 0.5 a I 	4 
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ki then f(x) = 0 eft Trrkiwur TLFT- 74- * fkR 

FullW f4RT xn+1 - xn- lf(xn ) xnf(xn_i )  
f(xn ) — f(x n_i ) 

aTFIRTPT en)Q Ta' *OR I 5 

(131) **PT 14.444 

4 0 3 xl 0.5 

0 3 2 X2 0.5 

3 2 5 X3 

	

Trrsg-la WIT N4 	q 

f+-zir 

(i) %fir aTfiTEPT WR ATAR I 

(ii) max aCk)  < 10— 2  qi 	ceN airqFW i  

	 SIT Tff *li* I 

3. () gcflv ch 	fa au 	Rad efir far Tu aufk 
RR RETFErr y, y 

+ 3x 

+  2x  

	

y(1) = 2 WI 	&W 
y  

APAR I h= 0.2 c)cnk 	 y(1.2) Tff *INR I 	5 
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4. () {'cam 

r(x0) = 	k 3 f(x0) + 4 f(x0  + h) — ftx0  + 2h)] 

fiwf 

maxlisa-f Pl= maxlfiw 

Vt artiTft -ff h 	*ticcvi 174 T8' *WAR, zim I 

	

1 	
f(x) — 1 + x , 1 < x < 2 341( f(x) (ritn-f A 

31RWrf 44) 	04 p 0.005 t I 

LU-ikil7R.  fa M4 11 t 

50 107 36 

25 54 20 

31 66 21 

otsb&( 71-d 41.14R I 

ill = 122 = 133 = 1  a I 

5. 	rrlRld aft  -41 w 	f cbt 	83.5) 

aueeff *AR : 	 4 

x f(x) 

1 1000 

2 1520 

3 1980 

4 2900 

5 3160 

4 
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(ii) -RUFF 

1 
Lt6 = 

2
- (A + V) 

(ii) 	aTnaff 	107 -0-C.-1- ktiii of 	1 tf 

titici 	TNT *IN7 I TEff *1 3TFR tavt>04 1.41 

RR fit, 

6. (*) f(x0) = 1, f(x0) = 2, f(xi) = 0 t r(xi) = 3, 

*f x1  = xo  + h, 	 air ITU 3 

when wEEK f(x) Td aR I 

	cf 3.11*-4 3.1TEA7 *74 clIcif 

isIt4< SIM *iNg : 

x f(x) 

-1 2 

1 1 

2 1 

3 4 

(10 3TW04 1:Eff fo =afo+afi+yf2 itzIT 741 t I 

a,133tRy*liTqWff*IF I VIZIM2 

*a 	v<*id‘ 	 t I 	 3 
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7. () 	4 of al *1 Lei 	enk4) 

aTraw* au -44-44-F amedff 	: 

1 	1 -2 

A = 2 	1 	3 

—1 3 2 

T{:r -srks-r 	ij (TEF 4-9) cfrun,, 

3Tr-4.4-4411 'PM I 	 5 

r(0.3)*che.-1* fag -14-1 	 3;i*-41 

x f(x) 

01 0.091 

0.2 0155 

0.3 0.152 

0.4 0471 

0.5 0430 

0(h2) 5 *-414 aiaT   cb( h = 0.2 

at h = 0.1 *rR r(0.3) * 	cfid4 Old 

I aTff:, as-F ART aTre-o-a.  irR -4 WIT-{ 

Atf*i 	 5 
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