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BMTE-144 : NUMERICAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

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

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

21t08.

(@ii)Use of non-programmable scientific

calculators 1s allowed.

P.T.O.



1.

[2] BMTE-144

State whether the following statements are

true or false ? Give a short proof or a counter-

example in support of your answer : 2x5=10

(@)

(i1)

(iii)

(iv)
(v)

For decreasing the number of iterations in

Newton-Raphson method, the value of

f'(x) must be increased.

If the bisection method 1is applied to

compute a root of the equation :
f(x):x4—x3—x2—4:O

in the interval [1, 9], the method converges

to a solution after 3 iterations.

In Jacobi’s method, the coefficient matrix

has no zeroes on its main diagonal.
A=E+1
Newton  forward  difference  method

can be used only for unequally spaced

intervals.



2.
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(a) Apply classical Runge-Kutta fourth order

(b)

(a)

method to find an approximate value of y

when x = 1.2, given that Z—y=xy, where
x

¥(1) =2 with A =0.2. 8

Perform three iterations of the Newton-
Raphson method to obtain the aproximate
value of (17)Y3  starting with initial

approximation xg =2. 7

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

find the unique polynomial of degree 2 or

less, which fits the given data. 6

P.T.O.
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(b) dJacobi iteration method is used to solve the

(©

(a)

system of equations :

4 0 3][x,] [05
0 3 2| x,|=|05
3 2 5|lxg| | O

Determine the rate of convergence of the
method. 6

Does a bound for the error Rs (x) in the

Taylor’s series expansion for the function

5
f(x):x2 in [-1, 1] about x = 0 exist ?

Justify your answer. 3

For the following data interpolate at

x = 025 wusing forward difference
polynomial : 8
x f(x)

0.1 1.40
0.2 1.56
0.3 1.76
0.4 2.00
0.5 2.28




(b)

(a)

[5] BMTE-144

Determine the order of convergence of the

iterative method :

Estimate the eigenvalues of the

matrix :

1 2 -1
11 1
1 3 -1

using Gerschgorin bound. Draw a rough

sketch of the region where the eigen values

lie. 8

P.T.O.
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(b) A particle is moving along a straight line.

(a)

The displacements x of the particle at some

time instance ¢ are given below :

4 X
0 5
1 8
2 12
3 17
4 26

Find the velocity and acceleration of the

particle at t = 4. 7

Solve the following system by the method

of LU decomposition : 8
2x+3y+z=9
XxX+2y+3z=6
3x+y+2z=8
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(b) Apply Lagrange’s method to the given data

(a)

(b)

to find the value of x when f(x) =15 : 7

x f(=)
5 12
6 13
9 14
11 16

Solve the following system of linear
equations Ax=b with partial pivoting
using Guass-Elimination method : 8

2%) +3%9 —X3 =5

4x) +4x9 —3x3 =3

—2x) +3%9 — X5 =1
If :

1+u%8% = C; +Cy8% +Cy0*

where p is the mean operator and & is the

central difference operator, find the values

of C1,Cy and Cs. 7

P.T.O.




8.

(a)

(b)

[8] BMTE-144

The equation x3—x-1=0 has a root in the
interval [1, 2]. Determine a suitable
iteration function  g(x) so that the

iteration method x;, = g(x},), where £ =0,

1, 2, ........ converges to the root. Perform

two iterations of this method with x, =1.6.

8

Obtain the approximate value of

2 ) . :
I X dx using Simpson’s rule with 3
01442

and 5 nodal points. Obtain the improved

value using Romberg integration. 7
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S.Ug-4t. (|E ) /&, U9 )
(st TE-"r, Sf./& WS, )

qATd giret
feamaT, 2023
ot TH, 3, $-144 : TEHS favewoT
qg ;3 " AfYshad 37k : 100

FT 2 () T G 1 HE AE 2

(i) W99 9= 2 ¥ 8 d% HlE B: YT A

Hifsa|
(ifi) SHUEAT AR shodheied &1 HEm
H HI AN 2

1. frefafea wedl & 9 ®F-9 $oH TF IR
-4 FTEF & ? AW SW & Uy H W
suufa o wfasseor <ifsm . 2%X5=10
() AR fafy ¥ gRefer w1 e o

U HH ®H AU f(x) M AE GG
ElIEY

P.T.O.
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(i) A FHRO f(x)=a' —x® —x®-4=0 &

AW [1,9] H g1 diepferd wH & fag
fearsier fafy =1 v & 2, @ fafy =
T 3 gREE & 9] g IfvEia s
2

Gii) SREn fafs ®, Tqoie oeE ® W@

foentl & /e@el H &z o I Tl B
2|

(IV) A:E+1

(v) g S fafy saa s99E Siauel &

fere & wamm &t S TRt B

() ferufafisa =gl =ife w0-sea fafu @
TR %=xy, sl y(1)=2 & fau
x=1.2 W y & H-He TH A BT,

Sk h=0.2 2 8
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(@) IR e x,=2 9 T &
(17)1/3 &1 gf=he AH 9 ki & fau
=[eA-treq fafy &1 6 gl sifsu

7

3. (%) fen m @
f(0)=1,f(1)=3,f(3)=55
U 2 A1 399 hH w1 SIgdd 9gUg A
Fifoe St R Tu sfikel o ffe & w1 6
(@) fmafafad e @ & Sehie
TREfd ¥ & ST
O.T
0.5
0

4 0 3||x
0 3 2||x,
3 2 5|lxg
fafy &1 sifaaro-<t «ff fAuifa *ifsT 6

(M & x=0 & Ud WA [-1,1] H e

5
f(x)=x2 % eR 40t WER H A& R, (x)
& UiEg #1 fda & 2 o0 SW ! gfie
TS 3

P.T.O.



4.

5.
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(%) frfafea siwsl & fou, s sgus 1

TN lh x=0.25 T Aqa9 Hifsd ;8

x f(x)
0.1 1.40
0.2 1.56
0.3 1.76
0.4 2.00
0.5 2.28

(@) FHEHT f(x)=0 T HERT HA A L
& foau grgfa fafy

x _ xn—lf(xn ) - xnf (xn—l)
n+l f(x,)-f(x,.1)

1 rfERor swife fuifa wifsu) 7

(%) TR aReg 9 3TeE -

2 -1
11 1
1 3 -1

& STMSIAN 3Tehfald hifSUl ST YSIT ahl

IIAITG UM% §A13Y S8l &g 7 feer €

8



6.
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(@) T %0 Heft T@r § fqHE B ws g9

W, U F foRaT x A9 e R e

4 X
0 5
1 8
2 12
3 17
4 26

t=4 T HU BT 9 R @O TG BT

7
(F)LU fouem fafy @ fr=fafea fem i
g hHiTST : 8
2x+3y+z=9
XxX+2y+3z=6
3x+y+2z=8

P.T.O.
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(@) fRu sfidel W o fafa &1 7@ a3 «

% AH TG BT 5@ f(x)=15 T ¢ 7

x f(=)
5 12
6 13
9 14
11 16

() 3Tf¥Th didwT & Y M=H farery fafy
TN fefafed ew @t & fHem

Ax=b i BA HIST : 8

4x, +4x9 —3x53 =3
—2x) +3%9 — X5 =1
(@)afs
1+pu%8% = C) +Cy8% +Cyd*
SEl p W GERE R § B S|
e 8, @@ C,C, W C; & "F A
IS 7
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8. (H)THIHW x°-x-1=0 & Hawa [1,2] 4
T A ¢ TF SUgH A Bed g (x)

fuifla wifsie a@fe grogfa fafy
x,=g(x,), k=012..., Hd H IR
sifaafd Bt 81 %, =1.6 o 39 fafy =1

< g i 8

(@)3 3R 5 dum faget o famea fem 9

sz dx 1 Hihe HM W hitSU

071442
el Hhe § U T JF T it
7
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