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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 calculator is not
allowed.

1. (a) Obtain the 8 Taylor series expansion of the 4

function f(x) = sinx in [_%, %] about
xy=0. Obtain a bound for the error Ry (x).

(b) Find the approximate root of the equation 4
x3—3x+1=0 upto three decimal places
using Newton Raphson’s method, starting

with xy= % .
() If f(x) = e**, show that 2

A" f(x)= (eth—1)n eax,

W b W
= W W
w

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

using Gauss Jordan method.
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(b)
(©
3. (3
(b)
4. ()
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dy y—x

Solve 3, =~ 1y with y(0) = 1 using

y+x’
Euler’s method in the interval [0, 0.04] by
dividing the interval into 2 sub intervals.

Obtain the Newton’'s Backward difference
polynomial for the following data :

x {01102)03|04|0.5
f(x) |1.40|1.56 | 1.76 {2.00|2.28
Also calculate the value of f(0.25).

Determine the constants a, b, ¢ and d such
that the interpolating polynomial

Ys = y(xo+sh)
= ayo+by1+h2(cy6+dy'{) becomes

correct to the highest possible order.
Using fourth order classical Runge-kutta
method solve y' = xy forx = 1.2,y (1) = 2
and h = 0.2.

The iteration method

X :l 5x +§_N_—N_2
n+1 9 n xi xi ,n=201,2, ...

where N is a positive constant, converges

to N% . Find the rate of convergence of the

method.
Perform four iteration of the power method
to find the largest Eigen value in magnitude

2 1 0
for the matrix é 20 2 . Take the initial
2

approximate Eigen vector as [1, 1, 1]T.

2



5. (a) Solve the system of equations 6
X1 —Xp+3x3=4
2xy+x, +4xy3=12
3xq+5xy—2x53=17
by Gauss - elimination with partial pivoting.
(b)  The velocity of a vehicle beginning fromrest 4
is given in the following table for part of the

1
first hour. Using Simpson’s grule, 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

6. (a) From the following table, find the number 5
of students who obtained less than 55
marks, using interpolation.

Marks No. of
Students

30 -40 22

40 - 50 32

50 - 60 34

60-70 20

70 - 80 12
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(b)

7. (a)

(b)
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Using Gerschgorin bounds, find the
estimates of the Eigen values of the matrix

1 2 =2
11 1
2 2 1

Draw a rough sketch of the bounds.

Find the interval of unit length which
contains the smallest positive root of the
equation x3—2x—10=0. Using the mid-
point of this interval as initial
approximation, perform two iterations of
the Birge-Vieta method.

Determine a unique polynomial f (x) of degree
<3 such that f(xg) = 1, f '(xg) = 2,
fx) =2 f'(x)) = 3, where x;—x5 = L
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1. (a) m[—%, %:lﬁfﬁﬂ‘—lf(x)=sinxem 4
%,=0 ¥ ufd 8af TR Joff JOR I HifSQ
A Ry (x) 1 YRS 1 HITTC |
b) xp= Y@ IR FF eI-twen fafu g 4
FHIHT 13- 3x+1=0 &1 Aike A T

TYHEd €A 9 4 HIT |
() AR f(x) = ¥  fewny % 2
AMf(x) = (eah—1)n e,
133
2. (a) m—aﬁﬁﬁuﬁwi 3 ﬂmsgc—ﬂ 3

1 hifee |
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(b)
(©
3. (a)
(b)
4. (a)
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3T [0, 0.04] H aaer fafy g wHtetw

dy y—x

dx  yaxo ¥ (0 = 1791 @ ura Fif

AT S S IYSTaue ¥ favsa sifswy

frefafea ameel & fou =g TvEim ague
F1d HITT :

x |01]102]03]04}05
f(x) |1.40{1.56 | 1.76 |2.00}2.28

£(0.25) 1AM o YT =it

3 a, b, ¢ 34 & F A 7@ wifoy foaq fo
AT TS
Ys = y(xo+sh)

= ayo+by;+h?(cyo+dy; ) sifuswen gua
Hife % fore aiygs &
h = 0.2 @ 9gd wife fufafed &-par

falugmiy =xy, y(1) =2FTWx =12F
feTe g wifsg |

g fafy

1 5N N2
Xn+l = '9_ [5xn+—2_-—5_], n=20,1,2

xn n

TN T o TR B, /AF 3R shmia
Bt §1 39 fafy = sifere <X 9m@ Sty



() =rd fafy # IR R #& G=gE 6

2 1 0
Ll) 220 i}mmwmaﬁﬁml
Hiserfea mifaes egmafew i [1, 1, 1)T. A%
Hfeaw |

5. (a) oifer dicrw & Wiy MY oo fafy e 6
1% fm=fafga g@isto e 1 7
E!ﬁ'ﬁﬂl :
2xl + x5+ 4x3 =12

(b) fosmmmEEn @ TRY @ TE WS H AT TR 4
He & fou frefafaa mfes 9 fean mn 2

far =1 % 1w o] Y 39 S H M gN

T S TR g I HIC
t = 9y e V =am

4 for /e |
10 80
20 60
30 70
40 75
50 70
60 80
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6. (a)

(b)
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Faayd g fFeefarfaa arof 8 55 3% 9 w9
A% YT FIA 9T ST FT &I A1

FHIT

SO E Ko Rsre)

30 -40 22

40 - 50 32

50 - 60 34

60 - 70 20

70 - 80 12
12 =2

Tt wfEE g e | L %
2 2 1

ATAHMA 3Thferd &IfTQ | qfiEel &1 Waisd
Hre IR W FHIfSY

Toheh S(EE Sl 98 HaUd A e S
FHEHW 13~ 2x—~10=0 F FIH Bl TAHR
el 1 St I Bl | TH Fque & 7oA foig
%! Nfg Whtered 9 &, =i -faue fafy &1 <
TRl #ifeg |

oA <3 A1 98 Alga1d 9g9a £ (x) FN9 FIWQ
faad AT fixg) = 1, f '(x) = 2,
fl) =2, (x) =3,?3'513\fx1—x0=h.
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