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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
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. 

-(a) Estimate the eigenvalues of the following 

matrix using Gerschgorin bounds: 

2 	1 	3 

A = –1 	4 	6 

2 	3 	1 

Draw a rough sketch of the bounds. 	5 

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

matrix form for solving the system of linear 

equations: 

- 1 2 –2— x - 

2 –1 3 –1 

3 2 4 z 
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Decide whether the method converges or 
not. 	 5 

2. 	(a) Using the classical fourth order Runge-Kutta 

method, find the approximate value ofy (0.2) 

for the initial value problems: 

1 y'r-x+- ,v (0) =  
.11  

with step size h = 0.1. 	 6 

(b) In the following approximation of sinx find the 

smallest value of n that gives an error less 
than or equal to 10 -3 . 	 2 

sinx=x--X 
 +—X  

3! 	5! 	 (2n +1)! 

3 	5 
— 	,on  X2n+1 

where 	< x < 1. 

(c) Check whether or not the fixed point, iteration 

—(2xn  +1) 
scheme xn+1 = 	, n= 0, 1, 2, 	 xn  

converges to the root —1 of the equation 

X
2 

± 2x + 1 = 0 
	

2 

3. 	(a) From the following data, estimate the number 

of students having weight between 60 and 70 
kg.: 	 5 

Weight (in kg.) 0-40 40-60 60-80 80-100 100-120 
No. of students 250 120 100 70 30 

(2) 
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(b) Determine the constants a, 0 and y in the 

differentiation formula: 

y"(x0) = ay(x0) + 0y(x0 + h) + yy(x0 + 2h) 

so that the method is of highest possible order. 
Also find the error term and the order of the 
method. 	 5 

(a) Solve the following system by the method of 

LU decomposition: 	 5 

2x1  + 3x2  — x3  = 18 

xi  + 2x2  + 3x3  = 6 

3x1  + x2  + 2x3  = 6 

Assume Lill  = 1, = 1, 2, 3. 

(b) Perform one iteration of the Birge-Vieta 
method to find a root of the equation: 

P(x) = 2x3  + x2  + 1 = 0 

Take the initial approximation po  = — 1.1. 3 

(c) Solve: 

dy _ y — x 
dx — y + x ' with y(0) =1 

using Euler's method in the interval [0, 0.04] 

using h = 0.02. 	 2 

5. 	(a) Determine a unique polynomialf(x) of degree 

5_ 3 such that f (x 0) = 1, ft(x0) 7. —1 , f (x i ) = 2, 

f 1(x.i ) = 0, where x1 — x0 = h. 	4 
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(b) Find an interval of unit length which contains 
the smallest positive root of the equation 

x3-x2-x-1= 0 . Taking the end points of 

this interval as the initial approximations, 
perform two iterations of the secant method. 

3 

2 (c) Prove that [1. 2 
= 1+ -

6
, where 8 is the central 

4 

difference operator and )1. is the mean 
operator. 	 3 

6. 	(a) Evaluate the integral / = 	th 2 + 3x 
using 

trapezoidal rule with 2 and 3 sub-intervals. 3 

(b) Using Gauss-Jordan method, find the inverse 
of the matrix: 	 5 

2 1 3-  
-1 -1 2 

0 2 1 

(c) Starting with x0  = 1, do two iterations of 
Newton-Raphson method to find an 
approximate root of the equation x 5  - 2 = 0. 

2 
7.  (a) Using Newton's divided difference interpolation 

formula, estimate f (3) from the following 
data: 5 
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f (x) 2 6 10 11 15 

(b) Perform 3 iterations of the power method to 
estimate the highest eigenvalue (in magnitude) 
of the matrix: 

1 4 3 

4 3 1 

1 3 4 

Use v(°) 	[1.2, 1.15, 1.151T as the initial 

approximation to the eigenvector. 	5 

—x- 
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%34IN cble14)41 (*Att.) 

t1/10 trftkir 

Q1 	 ITETT*7 : 41 in 

cnr.1.t.-10 : titgeovicb Merrir 

terOWIT t34-  : 50 

W70% 

f+- 1vim gqi 	a71( 41 Tit et4T-09' 
41904 Terrt 	1%7it Tr-tt ti 	Q41 

orlzred -  Tit ti gth-ti eitr4 tuth-4 aTet ti  

1. 	(a) INt 	cift4a11  	3Trfl9.3Trff 
an tit4 

2 1 3 

-1 4 6 

2 3 1 

kutt-9-  Mi 	th 9Z trAi 	5 

(b) IftM wilcbtui ittizT 

1 2 -2 x 1 
2 —1 3 -1 
3 2 4 z 

A = 
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it7 alTaiT -1:1 	gthitf-Th7 

g9--trit itfir ttiiNcr a41 f4zTfika.  trA ft 

eTfiTuritff 31-dtW tn.  Tett 	 5 

	

2. 	(a) 	(54 	 qe <nife   itfitr t 	 

ctit , Gift rIF 

1 
= x+ —  , y (0) = 1 

it7 441-1 7R1Tt h = 0.1 cbt y (0.2) 

ti nick 1119.  We trAi 	 6 

(b) sinx 	 tir-1<bei 	n tqT 

Tff WM.  t Fla 	10-3  zrr rfr-4 Tgr 3th t: 

,C3 X
5 	 2n+1 

sin x = x--
3! 5! - 	

i)n 
 (2n +1)! 

4 -1 x 1. 	 2 

(c) 1ic4titgf 1;c1ti itg Fur Wit 

-(2x„ +1) 
Xn+1 = 	x 	, n = 0, 1, 2, 	 

n 

tI cbt I x2  +2x +1= 0 	-1 WC elftiffikff 

ttt zff Tel 	 2 

	

3. 	(a)4-1 	ci et-4/ 	com 60 3117 70 kg. Si 

elk qA 131-nnigtri ale iit4: 	5 
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0-40 40-60 60-80 80-100 100-120 civii (tar 4) 

7-Al t Trt-arr 250 120 100 70 30 

(b) 31-4Th79' kt7: 

y"(x0) = ay(x0) Mx° h) 7.3(x0 + 2h) 
4 am-4 a, at( t TrF T(9.  licbR Mhtd 

ttrAt zff Wir \scricy-r #9:m tit A 

trA atfT ftfk 	tft wff 
a1 	 5 

4. 	(a) LU 1W-49' f4f4 	1*•111ZIci 1rzr t 
tem-4: 	 5 
2x 1  + 3x2  -x3  = 18 
xi  + 2x2  + 3x3  = 6 

3x1 + x2 +  2x3 = 6  
#19" tft7 	Litt  = 1, i= 1, 2, 3. 

(b) wilcbtur 

P(x)= 2x3  + x2  + 1 = 0 

Ti cr• 	mrd.  <t)( 	17 4-1*-rer 
krT 	iaqi 	Trrs-t7 po = -1.1 
#tPai 	 3 

(c) h = 0.02 'EW,t, 3rgro( fa 4 tuff [0, 0.04] 

4, y(0) = 1 

(8) 

dy - y  - x 

 dx y + x 



5 	(a) Ert.  3 zIT Ti crici I CF aiit -dni TO f (x) 4F 

Wit W6.  Sf it f(x0) = 1,11(x0) = -1 ,f(x i  ) 

= 2, f 1 (xi ) = 0, A-if xi - xo  = h. 	4 

(b) 4tist) .RIlt awn 7T it9T at-TM T6.  Sr 

it14  t14fkr)("I x3  - x 2  - x -1= 0 W 11614  CI 

tN 7 *I Tfr Gtdird t atedli f*Saft t 

Wt I.  cb tl ^It 1 iii-ii-A afi-Tr Mir t qi 

..itil  41 ai 3 

(c) fell tit4 ft µ2  =1+c, vli 8 t-417:1 amt 

ticbl tcb W eh IA TrreEf ticbitt tI 

6. 	(a) 2 eh 3 Tr-at-M.  ;.1)t, Wd.-4r 1- ii-r aTU 

ti 2  dx 	 w rrf-t-9.  trAi tplict)cri / — 
+ 3x 

# ate: 	 5 (b) 	il \it-I-Agri Rlit 

2 1 3 

-1 

[ 

-1 2 

0 2 1 

ri Tff ttft -41 

(c) 941ebt "1 x5  - 2 = 0 I5T 	tifcbe 	Wa.  ch4,; 

*Im, x0  = 1 # 	cm; -etc-144ti1 fMk 
	 tit41 
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(a) Tdi 	fkiTrem effft 3td4qT9 	Thi lit1) 4 1 

cbt i, 1:44-Artqcr ark)? 1 f (3) aliti"dff 

5 

x 1 2 4 6 

f (x) 2 6 10 11 15 

(b) 

1 4 3 

4 3 1 

1 3 4 

aitir--ffq au-4-4979.  (Li 	91 4) aTra 4)t; 
rkM7 	ffifir 	4t9. 	 tfa 

3749' Trit4T * i%7 x(°) = [1.2, 1.15, 1.15]T 

elkcbdi 	tft71 	5 

—x-- 
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