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BACHELOR’S DEGREE PROGRAMME
(BDP)
(BSCG/BAG/BSCM/BAM/BSCFMT)
Term-End Examination
December, 2024

BMTE-144 : NUMERICAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1 is compulsory.

(i1) Attempt any six questions from Q. Nos.

2to08.

(iti)Use of scientific non-programmable

calculators is allowed.

(iv) Symbols have their usual meanings.
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1. Which of the following statements are true and
which are false ? Give a short proof or a counter-

example in support of your answer : 2x5=10
(1) The equation :
x°—4x®—x+4=0
has a root in the interval [5, 6].
() E"’§=A.
(i11) The order of convergence of the Newton-
Raphson method is 3.
(1v) The method :

does not converge to any value for any

choice of initial approximation.
(v) The largest eigen value of any square

matrix A is the spectral radius of A.

2. (a) Using Newton-Raphson method, find an
iterative formula to compute the square

root of a,a>0. Also, using this formula,

find \2 upto three decimal places. 5
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(b) Show that : 5
(E+1)8=2(E-1)u

(¢) Find the inverse of the matrix : 5
3 1 2
A={2 -3 -1
1 -2 1

using the Gauss-Jordan method.

3. (a) Perform three iterations to find the root of
the equation e*-3x=0 wusing Bisection

method with initial interval [1.5, 1.6]. 8

(b) Given that :
f(0)=1f(1)=3, f(3)=55,

find the Lagrange’s interpolating
polynomial fits this data. Also, find the

bound on the error at x =2.2. 7

4. (a) Use the Euler's method to solve

numerically the initial value problem :

Y
—=1+=,1<x<3, y(1)=1
dx x y( )
with A = 0.5 on the interval [0,3]. 5
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(b) Using Runge-Kutta fourth order method

(©

(b)

with A = 0.1, find an approximate value of

y(O.l) for the initial value problem
y'=2y+3e*, y(0)=0. 5

Evaluate I = IOl—dx using Simpson’s
+x

rule with A = 0.25, compares with exact

value. 5

Using  Newton’s  divided  difference
interpolation formula, find the wvalue of
f(8) and f(15) from the following table : 8

x f(x)
4 48
5 100

294
10 900
11 1210
13 2028

Solve the following system of equations : 7

2x+y+z=10
3x+2y+3z=18
x+4y+9z=16

using Gauss Elimination method.
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6. (a) Divide the polynomial :
P(x)=x"—6x" +8x’ +8x” +4x — 40

by (x —3) the synthetic division method

and find remainder. 5

(b) Find f'(x) and f"(x) given f.f.f, at
X,,%,,%, respectively using the Lagrange’s
Iinterpolation method. 5

(¢) If fis a polynomial of degree n defined on

n+1 equally spaced points x,,x,....... , X

with step size h, then show that
A" f(x,)=0 Vi. 5

7. (a) Find the smallest eigen value in magnitude

and the corresponding eigen vector of the

following matrix : 8
2 -1 0
A=-1 2 -1
0 -1 2

Use the four iterations of the inverse power

method using initial vector [1, 1, 1]T.
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(a)

(b)
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the value of x (in degrees) and sin x are

given in the following table : 7
x (in degrees) sin x

15 0.2588190
20 0.3420201
25 0.4226183
30 0.5

35 0.5735764
40 0.6427876

Determine the value of sin 38°.

Using the Taylor’s series method of order

4, solve :

Find the value of y(O.l) with A =0.1. 5

Using the Euler’s method, find the solution
of IVP :

y’=—2ty2, y(O):l
in the interval [0, 1] taking A = 0.2, 0.1. Using

Richardson’s extrapolation technique, obtain

the improved value at ¢ = 1. 5
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(c) Find the one root of the polynomial
equation :
x’+x-3=0

in the interval [1, 2]. Using Birge-Vieta
method, perform only two iterations. 5
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frfafad weml & ¥ HH-° FOH TA 3R
HH-U A T ? A SW % Uy H W
Iqqfa a1 gfd-33en e 5%2=10

(i) HHIROT x° —4x?-x+4=0 1 ThH A
aua [5,6] | T

(i) E™8=A.

(i) =geA-urEd fafy & eIfwar &1 @ife 3 2

(iv) forelt off urfiser wf=ees = @iy fafy

v, =22 fE@ o WM ® fau

n+ 3 x

n

sAfafa & et 2

(v) foreht ot o sege A &1 sifuskhan oA
AM A 1 Wy e et 2

(%) FeA-Urdq fafy &1 9am &%, a,a>0

® A Teper & fau gwREfe ¥ 9@
HIT 3 G &1 TAF e 2 H 99
YA & A TAM dk kel 5
(@) @iy & 5

(E+1)8=2(E-1)u
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() MRE-Sed fafy w1 g e fefatad

38 1 FohH T hHITST 5
3 1 2
A=|2 -3 -1
1 -2 1

. (%) gufgarem fafyr w1 93, yRfEgs 37dud

[1.51.6] & WY HTh FHEH e ~3x=0
% gd 94 w@ & fau 9@ gt
(BEAINIY 8
(@) fean T @
f(0)=1, f(1)=3, f(3)=55
T 3l & foau e siqash sgug fike
HIGT x=22 W Y& 1 dRag
[EEAINI 7

. (&) srfeam gu&n

Q:1+Z, 1<x<3, y(l)zl

dx x
1 A [0,3] W =05 % WY 3MEeN

fafs &1 gam e dEHEs ' d I
FHifsTT| 5
(@)h=0.1 & WY TI-F& aqd Fifc &I
TINT i SMEHM THET ) =2y +3e*,
y(0)=0 & TaT y(0.1) 1 Wt dH
A ehifg| 5
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(M) fomea & 99 &1 9= w8 =025 &

oY I= I————ah: ®1 HM F6 BT 3R

ITh! TR AH & WY go off w5

~

5. (&) fmAfafaa afaer & fae =g & famfsa
HR SRt FA H OTEAT FE f(8) MW

f(15) 1 9H A HIFTC : 8
x f(x)
4 48
5 100
7 294
10 900
11 1210
13 2028

~

(@)=Y e fafy gru fFAfafad g

Y& &l & HIT : 7

2x+y+2z=10
3x+2y+3z=18
x+4y+9z=16
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6. () 98UR :
P(x)=x"—6x" +8x” +8x” + 4x — 40
I HYeo faweH fafr @ (x-3) gW
fawfsld =ivit 3@ Y&R  I9%A o
[REAISI 5
(@) s w1 sfaERt fafa g f(x) @R
f'(x) Tl SEihff,f,
%,,%,,x, R &U M 2 5
(M AR n Hifc ® TH TG f, 999 &9 9
Wi n+1 faget x,,x,,. x, T 3T
R A & WY, a 3IMT fF 5
A" f(x,)=0 Vi
7. (%) Frefafaa st & faw =Eaa @ i

S HM IR SUHT W ST §ee
RIGRCAIS LR 8

2 -1 0
-1 2 -1

A=
0 -1 2

yRftsyss |feer [1, 1, 1T &1 T wh
Fopd W@ fafy & 9R gREtaa @
IYIRT HifSg|
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(@) «x (degree ) 3R sinx & A FEAfarEd

difererT o fu M F 7
x (in degrees) sin x
15 0.2588190
20 0.3420201
25 0.4226183
30 0.5
35 0.5735764
40 0.6427876
sin38° &1 AN fehiferu|

8. (%) ifc 4 &I e oot fafy =1 gam *h
y=x-y", y(0)=1 B B ~=0.1 &

g y(0.1) FT HH A HIFST 5

(@) h=0.2,0.1 % ®MY A@WA [0,1] H IVP

y =—2ty*,y(0)=1 1 FeR fafyr ¥ &

A &S =1 W f=duT =1 afedef

fafy =1 v w weifud 99 A@

ifSTTl 5
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(M e [1,2] H  WgIR HHE
*+x-3=0 H Hd @ Hifqul faes-
faer fafu &1 wam ww ®ad I RPN
wef¥id wifs) 5

XXX XXXX
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