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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination
December, 2014

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.

1. (a) Obtain a second degree polynomial
approximation to f{x) = (1 + )2 over the
interval [0, 1] by means of the Taylor series
expansion about x = 0. Obtain a bound of
the error. 2

(b) Use the Lagrange’s interpolation formula to
calculate f(3) from the following table : 3

X 0 1 2 4 5 6

flx)| 1 14 | 15 5 6 19
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(c)

2. (a)

(b)

MTE-10

Using Gauss — Jordan method with pivoting,

solve the system of equations :
X +Xy+Xg= 1
41(1 + 3x2 —Xg= 6

3x1+5x2+3x3=4

The value of Va is being obtained using the

. . 1 a
iteration scheme X 1= —2—xn [1 + ;—2—]
n

Find the order of convergence of the

method.

A particle is moving along a straight line.
The displacement x of the particle at some

time instances t are given below :

t 0 1 2 3 4

x| 5| 8 |12 17| 26

Find the velocity and acceleration of the
particle at t = 4.



3. (a)

(b)
4. (a)
MTE-10

Find the solution of the system of
equations :

6x1 + 2x2—x3 =3

X + 3x2 + 2x3‘=3

X, - 3x2 + 5x3 =0
using three iterations: of Gauss — Seidel
method. Assume the initial approximation as
ng) = 03, x(20) = 0-6, x(30) = 0-3. Find the
iteration matrix and hence find the rate of

convergence of the method. 6

5

Evaluate dx 3 using Simpson’s rule
1+x
1

with h = 2 and 1. Improve the result using
Romberg integration. 4

For the following data, interpolate at
x = 0:25 using forward difference
polynomial : 5

X 01 0-2 0-3 0-4 0-5

fix) | 1-40 | 1-56 | 1-76 | 2:00 | 2-28
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(b)

5. (a)

(b)

MTE-10

Estimate the eigenvalues of the matrix

1 2 -1
11 1
1 3 -1

using the Gerschgorin bound. Draw a rough
sketch of the region where the eigenvalues
lie.

For the method
£'(xg) = 51}_1 (- 8 flxg) + 4 f(xy + h) — f(xg + 2h)}

determine the optimal value of h based on
the criteria :
max | Truncation error | =

max | Round-off error |

1
1+x’

when fx) = 1 < x £ 2 and the

maximum round-off error in evaluating
f(x) is 0-005.

Locate the smallest negative root in the
magnitude of the equation ¥ -x-1=0in
an interval of length 1. Taking the end
points of this interval as the initial
approximation x,, X, perform two iterations
using Regula — Falsi method.

4



6. (a) The initial value problem
y=t?+y, y1)=2

is given. Find y(1-4) for two values of h i.e.
h = 0-2 and h = 0-1, using Euler’s method
and extrapolate the value of y(1-4). 5

(b) Locate the negative real root of the smallest
magnitude, in an interval of length one unit
of the equation 3x® + 8x° + 8x + 5 = 0.
Taking the mid-point of this interval as the
initial approximation iterate twice using the
Birge — Vieta method. 5

7. (a) The following data values for finding an

approximation to f”(0-3) are given :

X 01 0-2 0-3 04 0-5

f(x) | 0091 | 0-155 | 0-182 | 0-171 | 0-180

Using the central difference formula of
O(h2), find approximations to f”(0-3) with
h =0-2 and h = 0-1. Hence, find an improved

estimate using extrapolation. 5
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(b)

(e)

MTE-10

Determine the spacing h in a table of equally
spaced values for the function f{x) = (2 + 0%,
1 < x £ 2, so that quadratic interpolation in

this table satisfies |error| < 1075,

Using synthetic division find f ‘(8) where
flx) = x° — 3x* + 2x% - 1.
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1. (%) x=0% ¥fa et [0, 1] ¥ fx) = 1 + 02
w1 g um sgug afemeT dom Aoft wow
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X 0 1 2 4 5 6

fx)| 1 14 | 15 5 6 19
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(M) Ao g Ted - wed fafy @ fefoied
wiftetor fena &1 g T HIfT 5

x1+x2+x3=1
4x1+3x2—x3=6

3x +5x2+3x3=4

1

2. (%) TREM AT x = %xn (1+—%} Uy

Xn
Ja @ o ure fear man | fafy o erfver
Fife Fa Hifv | 5

(@) w Fu @eh T d afowE } | FS el t W
0 ! fae x TR e mn 2 .

t 0 1 2 3 4

X 5 8 12 | 17 | 26

t = 4 YT ST 1 T AR =0 F1a HIRTC | 5
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3. (%) wfm whket x¥ = 03, xQ = 0,
x{) = 0-3 U W W - Hew fafy fi A
GGl ST ek gHier e

6x1+2x2—x3=3

x1+3x2+2x3=3

%, — 8%, + 5%, = 0
1 g4 Ta HIT | ff 6 e stegg e
FftrEw R w@ AR | ' 6

(@) h=2 3R 1% fow fRrwm faw gro

5
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4. (%) tafafa siwst & forg, swimt sgwe =
TN T x = 0-25 W e I 5

X | 01 0-2 0-3 0-4 0-5

fx) | 1.40 | 156 | 1-76 | 2:00 | 2:28
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6. (%) Iaer fafy g1 h & ) Wl a19iq h = 0-2
3R h =0-1 W A T TweT

Y=t2+y, y)=2
% T y(1-4) 7@ AR 3R y(1.4) F 7= =1
sfgawm Fifdw | 5

(@) wfiwtor 35 + 8x% + 8x + 5 = 0 F U wHw
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7. (F) £70-3) ¥ Whwedr F1 & fou F=afafea
Hiewg ey mu &

X 01 0-2 0-3 04 | 05

f(x) | 0-091 | 0-155 | 0-182 | 0-171 | 0-130

O(h?) % H AT GI F1 TN FF h = 0-2
3 h = 01 % B £10-3) = whea T
AT | o1, afedm fafr @ g a@ & guw
HiRrT | 5
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(@) B f(x) = (2 + %)%, 1<x<2 % TAGH A B
i @ T W1 IR h wa wifve ed 6
<a A 3 Rl T st | TR | <1078
) TgE w7 | 3

@) Fivafve fuem 1 T w6 £(3) 714 Hif
EH f(x)=x5—3x4+2x2—1. 2
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