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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2024

(ELECTIVE COURSE : MATHEMATICS)
MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : Attempt any five questions. All computations
may be done upto 3 decimal places. Use of
calculators is not allowed. Symbols have

their usual meanings.

1. (a) Find the spectral radius of the iteration

matrix when the Jacobi method is applied

to solve the system of equations : 5
10 2)(x) (-1
0 1 -2||x|=| 5
1 -1 1) {x) (-3

Do the iterations converge to the exact
solution ? Justify.
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(b)

2. (a)

(b)

(©
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Find the Newton’s divided difference
interpolating polynomial for the following

data : 5
x /(%)
1 -2
3 1
5 2
8 5

Without computing the eigen values, prove

that the eigen values of the matrix : 4
4 2 2
A=|2 4 2
2 23

satisfy the inequality —1< A <8.

Find the value of f(2) and f'(2)for the

Y- x¥*+2x*-4x using

polynomial f(x)=x

Horner’s method. 3

Show that the Newton-Raphson iteration
1

scheme for computing ak is: 3

1
xn+1 :;{(k—l)xn.,_ ka_]:|’

X

where a > 0.
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3. (a)
(b)
4. (a)
(b)
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If f; is the value of f(x) at x=x;=x,+ih,
i=1,2,3,...., then prove that : 6
fi=E fy= Z C(i, j)Aj Jo
Jj=0

Find the wunit interval containing the

smallest positive root of the equation

¥ 4+x-5=0. Perform three iterations of

the Bisection method to locate the root. 4

Using the LU decomposition method, solve

the following system of linear equations : 6

(2 4 6) (x 1

Ll 3 4 J X |=| -1

2 7 12) \x 0
Use Lagrange’s interpolation formula to
estimate the value of f(3) from the

following data : 4
x /(%)
2 3
5 1
6 2
7 6
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5. (a) Determine the constants o, and y in the
differentiation formula : 5

y”(xo) = OLy(xO - h)+ By(x0)+yy(xo + h)

so that the method is of highest possible
order.

(b) Find »(1.2) as a solution of ' =x*+)7,
¥(1)=2, h=0.1 using Heun’s method. 5

6. (a) Use composite trapezoidal rule to find: 5

2 dx
1x+l

with 2=0.5 and 4A=0.25. Improve the
accuracy by Romberg integration.

(b) Find the inverse of the matrix : 5

(1 -1 2)
A=t0 ! 3J
4 1 1
using Gauss-Jordan method.

7. (a) Use Newton-Raphson method to compute
the square root of 81, starting with an

initial approximation as x,=10. Perform

two iterations only. 3
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(b) Let:
o(x)= kljo(x—xk) .

Show that the interpolating polynomial of

degree <n with the nodes x, xi,..., x,can be

written as : 5
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TATaeh SUTHE hTHehA
(s, €t i)
eI Rt
feawr, 2024
(U urgghn : TIUTa )
TEE-10 : GATHE fayewoT
gqT : 2 g2 SIferBaH 3% : 50
IR : 70%
FiZ : [FH=] ga T F W Filau qE SiEe
T oo €l d@ [l # qHd 8l
Pogeidl & FAT BT gAlT T B FAH
P 777 GEE I B

1. (31)HH 5

0 1 =2| |xl|=| 5

I g Sehiel fafy ¥ g A S €,
R A i WagHl e 9 &g
F TRl U@ g i A g
g 2 gfie =ifsm
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() Frafafeaa siws & faw <A =1 faaftsa

3 AT FEIS A HITWT 5
x /()
1 -2
3 1
5 2
8 5

() A Al H1 e few fom fog
HIST T AR : 4

% S HM Sl —1<A<8 Wl A<
F 2

(9) BT fafr | 9gue f(x)=xt -3+ 207 —4x
& fau f(2) SR f(2) W9 9@ HISW 3

1
(I fsEcy f& o & dReem & fau
~JeA-YrE gt fafy . 3

1
xn+1—k|:(k l)x + k 1:|

? &l 4>0 %I
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(AR i=1,2,3,..., & TAC x=x=x,+ih =
f(x) FAA £ B, @ fag wT fH : 6
fi=E fo=2 Cli, )A fy
=0

J

(9) 8 SRS AT Jd HifT FSEH THR
¥+ x-5=0H FAdH U7 gA T GARGANA
fafy &1 @ TREa 9 39 qa @

SR el SIS 4
(LU foasm fafu w frefatea Wew
T ™ &1 8 HiT 6

(2 4 6) (x 1

Ll 3 4J x |=| -1

2 7 12) | x 0

(&) frefafaa stffesl | ws & sfqasi T80
o MR f(3) 1 HM AMehfcid HIfST 4

x /(%)

2 3
5 1
6 2
7 6
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(37) el A 5
y"(x0) = 0w (xo — ) +By(x0) +1v(xo + 1)
H 3 o,p T y & 99 39 YR A@
wifse o a7 fafy sifusran gvwra sife =t
a9 S|
(9) guA fafa g 5
v=atey? y()=2 h=01
% T Tk & p(1.2) M@ SISl
(31) h=05 X h=025 THY, TIH THAN
fm = 5

2 dx
1x+l

I hifeQ| &M FHhGE g YSA H
YR iy
(9) MRY-SEA fafy 9 egE - 5

I -1 2
A= 1 3
4 1 1

1 kA 1A hiTST|
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7. (1) URMSTeR Ghehed x, =10 e oA~ TG
fafer | 81 w1 el A HIFSY Haed <

g (aWa

j"l{lil RIS Y 3

(@) T AT o(x)= [ (r—x,) 31 Teame

fagall x,xp,.x, T U SUHTH n oS

3:|E|a$i| dg s & 19 ywR fom@n s e

XX XXXXX
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