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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
E—. -4  December, 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 3 decimal places. Use of calculators is 

not allowed. Symbols have their usual meanings. 

2 1 1 

1. (a) Find the inverse of the matrix 3 2 1 

2 1 2 

using Gauss-Jordan method. 	 4 

(b) Divide the polynomial 

x5  — 6x4  + 8x3  + 8x2  + 4x — 40 

by (x — 3) by the synthetic division method 
and find the remainder. 
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(c) Determine a unique polynomial f(x) of 

degree 5 3 such that f(x0) = 1, r(x0) = 2,.  

f(xi) = 2, f'(xi) = 3, where xj, - x0  = h. 4 

2. (a) Obtain the interpolating polynomial in 

simplest form which fits the following data : 

x 1 2 

gx) 3 5 - 6 

(b) Prove that p, 2  8 2  
+ 	. 

4 

(c) Determine the order of convergence of the 

iterative method 

_ x -n 1 f(x rt ) - xn  f(xn_i ) 
xnt1 	f(xn  ) - f(x n_i ) 

for finding a simple root of the equation 

f(x) = O. 	 5 

3. (a) Solve the initial value problem using Euler 

method 

2 	3")  = 2  x  ay 

Find y(3.1) taking h = 2 
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(b) Set up the Gauss-Seidel iteration scheme in 
matrix form for solving the system of 
equations 
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Show that the method is convergent and 
hence find its rate of convergence. 	 5 

(c) Write the error in linear interpolation. 
Hence, show that 

ti2 
I error I — 8 max I f"(x) 

where h = x1 – x0, x E [x0, x11. 	 3 

4. (a) Find the number of men getting wages 
between 10 and 15 from the following 
table : 

Wages (in T) 0-10  10 – 20 20 – 30 30 – 40 

No. of men 9 30 35 42 

(b) The equation x2  ax + b = 0 has two real 

roots p and q such that Ipl < IqI. If we use 

the fixed point iteration x k+i    to 
x k+ a 

find a root, then to which root does it 

converge ? 

3 

3 
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(c) The velocity of a vehicle beginning from rest 

is given in the following table for part of the 

first hour. Using Simpson's 
3 
 rule, find the 

distance travelled by the vehicle in this hour. 

t = time in minutes v = velocity km/hr 

10 80 

20 60 

30 70 

40 75 

50 70 

60 80 

5. (a) Using Gershgorin bounds, find the estimates 

of the eigenvalues 	of 	the 	matrix 
1 1 2 

2 1 3 . Draw a rough sketch of the 

1 3 2 

bounds. 	 5 
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(b) The following data values for finding 
approximation to f"(0.3) are given : 

x 0.1 0.2 0.3 0.4 0.5 

}lx) 0.091 0.155 0.182 0.171 0130 

Using the central difference formula of 

0(h2), find approximations to f"(0.3) with 

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

estimate using extrapolation. 

6. (a) Using the classical fourth order 

Runge-Kutta method, find the approximate 

value of y(0.4) for the initial value problem 

y' = x2  + xy — 2, y(0)= 0 

with the step size h = 0.2. 

(b) Using 	Newton's 	divided 	difference 

interpolation formula, find f(x) as a 

polynomial in x using the following table : 

x —1 0 3 6 7 

fTx) 3 39 822 1611 

5 
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7. (a) Find the value of a to ensure the fastest 
possible convergence with the iteration 
formula 

	

Xn+1 = 	 • 
a + 1 

(b) Perform three iterations of the power 
method to find the largest eigenvalue In 

magnitude and the corresponding 
eigenvector of the matrix 

1 3 2-

A = —1 0 2 

3 4 5_ 

axn + 	+1 
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(7T)triff 5. 3 gizo 	31feef A-gcg f(x) *Oita.  
tlfA ft.Er* -N7 nx0) = 1, fuo) = 2, f(xi) 2, 

r(xi) = 3,  7e x1  xo= h. 

2. (W)  	7-* 	 4-1trq 

*rrA'R 	aft-41 	3741-4a cntil 

: 
x -1 0 1 

f(x) 3 -4 5 -6 

2 
-4* -% 2 

4 

(IT) tis-fichtui f(x) = 0 	TITETTPTI lte Wff %-(4* 

xn+1= 	
f(Xn ) f(Xn-1 )  

zOt aTlirm-Err chlfa *Oft' PA 

3. () 3.1#17K MT 31rft Trri TrITFErt 	A.N.R 

= x2 -3y Y(3) = 2 

	

= 0.1 cc r y(3.1)47ff *Ift17 I 	 2 

xti-1 f(X n ) - xn f(xn-1 ) 

5 

MTE-10 	 8 



f44- 	iRiRgo  	rot -ffiT4.  
	 FKTI%' ft 	31Tukg 

: •*4114i WAR 
1 1 1 -  x 

4 3 —1 6 

3 5 3_ z _4_ 

tgrrIR i Fulf# f4fir aTiirfrftff @c11 
3: 	tidal aifiwur wa. *=t1* I 

(IT) IRgat) atd-brq IQ 	 r cam, turF 

5 

2  
LP '8 max I f"(x) 

h = x1 — xo, x E [x0, 2E1] . 

4. () 141-i 	tiltu fl 	t 10 311K t 15 	4t9' 

TIV 3rrm 	arA. 	-AT va' 
*tr4R : 

TIV1 
(t 4)  0-10  10 — 20 20 — 30 30 — 40 

9 30  35 42 
rtil At 

Tiverr 

(ii) ti&nahtul x2  + ax + = 0 	 ciftcAct) 

p 3 q . t f 	i IpI < Iq l 
	 f4s vu -i% 

xk+i = cht; 	 f, 
zk+ a 

*t 3T1T 3TRTErftt 	 ? 

P.T.O. MTE-10 	 9 

3 

3 
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20 60 

30 70 
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60 80 
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x —1 0 3 6 7 

fXx) 39 822 1611 
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7. 	() 

xn+1 = 
axn +x2  + 1 

a + 1 

Trrat t-o-dgr 41Trf-4ff 31-14Errn Ufr̀49•a• cht 

(it; a 	trf* I 	 5 

(IN) *art i 	 TRIcI(leit ctA4) 3TrUF 

1 3 2 

A = -1 0 2 

  

3 4 5 

 frur 4 1-04 31-r-14wrq 31*TM 

3714-4e-qr 7r6 trNR 
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