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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

OF16-7- 
	Term-End Examination 

June, 2016 

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 2 decimal places. Use of calculators is 
not allowed. Symbols have their usual meanings. 

1. (a) Find the approximate root of the equation 
2x3  = 3x + 6 using Newton - Raphson 
method. Perform only 3 iterations with 
xo  = 2. 	 3 

(b) The roots of the quadratic equation 

X2  + ax + b = 0 are given by a and 13. Show 

that the iteration xk+1 = -(axk b)  will 
X k 

converge near x= a when I a I> 13  I. 	4 
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( c) If  52 f(x0) = cih2 r(xt) C2h4 f(4) (x0) + 

fmd the values of C 1  and C2. 

2. (a) The Gauss - Seidel method is used to solve 

the system of equations 

4 0 2 xl 4 

0 5 2 X2 -3 

5 4 10 x3 2 

Determine the rate of convergence of the 

method. 

(b) Find the interpolating polynomial by 
Newton's divided difference formula for the 

following data : 

x 0 1 2 4 

y 1 1 2 5 

(c) Using synthetic division method, show that 

2 is a simple root of the equation 

p(x) = x4  - 2x3  + x2  - x - 2 = 0. 	 2 

3 

3 
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3. (a) Using Gauss - Jordan method, find the 

inverse of the matrix 

1 1 3 

1 3 -3 

2 -4 -4 

(b) Find the largest step length that can be 

used for constructing a table of values for 

the function 

f(x) = -4 x3 
+ 5 In x, 10 	20, 

3 

so that a quadratic interpolation can be used 

with an accuracy of 5 x 10-6 . 	 5 

4. (a) Find the missing values in the following 

table : 	 5 

x 0 1 2 3 4 5 

y 0 2 - 18 - 90 
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(b) Using Classical Runge – Kutta fourth order 

method, find an approximate value of y(1.2) 

for the NP —dy = xy, y(1) = 2 with h = 0.2. 5 
dx 

5. (a) For the following data, use Gauss backward 

difference method to obtain the interpolating 

polynomial f(x) : 

x 0.1 0.2 0.3 0.4 0.5 

fTx) 1.40 1.56 F76 2.00 2.28 

Hence, find the value of frn.45). 	 5 

(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 – rule, find the 

distance travelled by the vehicle in this 

hour : 

t = time in 
min. 10 20 30 40 50 60 

v = velocity 
in km/hr. 80 60 70 75 70 80 
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f 	 1  6. (a) Evaluate 	dx by using trapezoidal 
1 + x2  

0 

rule with h = 0.5 and h = 0.25. Use 

Romberg's method to find the best value 

of it. 5 

(b) Estimate the eigenvalues of the matrix 

1 -1 2 

-1 1 2 

2 2 -2 

using the Gerschgorin bounds. 	 5 

7. (a) Determine the largest eigenvalue in 

magnitude and the corresponding 
(1 6 1` 

eigenvector of the matrix 1 2 0 using 

0 	3, 

the power method. Take (1, 0, 0) T as the 

initial approximation and perform 

4 iterations. 5 

MTE-10 
	

5 	 P.T.O. 



(b) The method 

1 	5N N2  
xn+i = [5xn  + -T 	

x 	
n = 0, 1, 2, ... 

xn 	n  

where N is a positive constant, converges to 

N1/3 . Find the rate of convergence of the 

method. 
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1. ('')  	ikfiT   2x3  = 3x + 6 

Tfit"*7 10 Wff tti* I xo  = 2 ct,t cio 

3 •itic4.6ii ttr4R I 

fatricil tiAct,tui x2  + ax + b = 0 TO a at 

.kg 	t I turci 	fW 

xk+1 = 
- (axk + b) 

 x = a *q 3047 
xk 
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4 
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(TT) 71it 62  f(x0) = C 1h2  f"(x0) + C2h4 f (4) (X0) + 

C 34K C -grrq Tff *ri* 2 3 

2. 	ti&ncrAul Pcbiti 

4 0 2 4 

0 5 2 X2 —3 

5 4 10 X3 2 

ctA 	CeR 1 11 ,3fl —1:Fr 

	 Trzrr I -14111*r aTfirErKur T'd *1NR I 	5 

PHICIRgi al-WO*  	atff 

iTr atff-4t4-4 ATK 411 A'rNR : 

x 0 1 2 4 

y 1 1 2 5 

(Tr) tiIgcu1 	ch foT-4-4 forty 	4,4, -zT T4FiF 

2, w.ficbtui p(x) = x4  — 2x3  + X2  — X — 2 = 0 

1.0 t 
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3. 	(W) 7T311.  Ire alraEg.  - NIT 

1 1 3 

1 3 -3 

-2 -4 -4 

egmai 	 Ta..tfA I 	 5 

th-eq f(x) = 4 -x
3 
 +5 In x, 10 x 20 7IT4 

3 

Wed-C qi14 	isit; 	41-1 riqii 

3TRT*71T 7 	Tic tif* 1 	1i farfli 

ai-444 	mq)4i 5 x 10-6 -ffW triT4-4-dT 

	

qi 	Trk I 
	

5 

	

4. () 'PH 	rrtrTreW T71 ITT4 TR" tti* : 	5 

x 0 1 2 3 4 5 

y 0 2 - 18 - 90 
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(ii) allt 	TP4FIT 	= xy, y(1) = 2, 7-41 
dx 

h= 0.2,* 1 i 	-NK5freli8-d '40 cr)1R. 	— Tgi 

	

TKT y(1.2) VI if 	Wff *1NR I 	5 

5. N PHICIRgo aft-0*  4 1Idti tf;rdiffK f4ftr Ti 

mei 1 1 midf(x) *at IA awn 9Cfq 31171 

*Cf* : 

x 01 0.2 0.3 0.4 0.5 

f(x) 1.40 1.56 1.76 2.00 2.28 

f(0.45) TTER Ta- *INR I 	 5 

(g) 	it TT aiTtig 	ret 	1141 Tr T Trig 
	 PHR-iRgo Tr'-e-+1 Reil INT t 

RP:scrq w 	P41 1-I Mi lk4)4), 4{4 
3 

Ttf 	 W-d tel* : 	 5 

10 20 30 40 50 60 t =1:Rzt fle. 4 

v = '4.1T 1 1411Q 4 80 60 70 75 70 80 
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6. () h = 0.5 311{ h = 0.25 c‘cr)t 	f4zFr 
1 

J 1 + x2 dx 	ireiterpi *tr' 	tii-epi *PAT 

0 

Trr IC TT Tr-4194 Tirq wff -4rNR 

(u.) 1 	I k 1 1 1 tril 	51 41 I alt aTraz 

- 	1 -1 2 

— 1 1 2 

2 2 — 2_ 

aTr-44-41TR.  aTrem*r.A.R 

7. () 	iViT T.(T PHRiftgo 31I a; 	14#11uT 

aftr+-44 3111 	aTT-44-441t4 

'1 6 1 

1 2 0 

\O 0 3)  

Nit i-iitt) 	 tGcbe.-1 (1, 0, 0)T c)cbt 4 	 
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2  xn+1 = —
9 

5xn  + 5N N  
2 

xn 	xn 
•1 

7-41 N 1tr4 3T t, N1/3  *r a* aTRrultu 
	t I ?At *t 3TRIERuf Tff trr-A7 I 

(w) 
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