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Note: Answer 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) Using three iterations of the inverse power

method, find the eigenvalue nearest to 6 of

1 6 )
. Also find the
1 5 .

corresponding eigenvectors. Assume the

the matrix [

initial approximation to the eigenvector as

vO=f1, 1. 5
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{(b) The velocity of a vehicle beginning from rest
is given in the following table for part of the

first hour. Using Simpson’s él—i'd rule, find

the distance travelled by the vehicle in this

hour.
t = time (in minutes) | v = velocity (in km/hr)
10 80
20 60
30 70
40 75
50 70
60 80

2. (a) Perform two iterations of  the
Birge-Vieta method to find a root of the
polynomial P(x) = 2x3 — x2 + 2x — 2 = 0.
Take the initial approximation p, =0-5.
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(b)

3. (a

(b)
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The Gauss-Jacobi method is used to solve

the system of equations
4 0 3 x 05
0 3 2| |x5|=|05]
3 2 5] |x3 0

(i) Determine the rate of convergence of
the method.

(ii) Find the number of iterations needed to

make m_ax"sgk) <1072, 6
1 .
Using the third order classical Runge-Kutta
method, solve the initial value problem
y=Y*r2X cqy_a
7 y+3x
Find y(1-2) taking h = 0-2. 5
Determine the order of convergence
of the iterative . method
- Xn—lf(xn) _-an(xn—l) If findi
X . ftx_) = e, ) or finding a
simple root of the equation f(x) = 0. 5
3 - P.T.O.



4., (a)

(b)

5. (a)
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For the method 7
F(xg) = % [~ 3 flxg) + 4 fixg + h) — fxy + 2h)],

determine the optimal value of h based on

the criteria

max | Truncation error | = max | Round-off error|,

when f(x)=-—1-—, 1<x<2 and the
1+x

maximum round-off error in evaluating

fix) = 0-005.

Using the LU-decomposition, find the
inverse of the matrix

50 107 36
25 b4 201
31 66 21

Take 111 = l22 = laa = 1

Estimate f{3-5) using the following data :

f(x)
1000
1520
1980
2900
3160
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(b)

(c)

6. (a)

(b)

(c)
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Show that : 2
1
d==(A+V
y 3 ( )
Perform  two iterations of the
Newton-Raphson method to estimate 2.
Assume the initial approximation to the root
is 1-41.° 4
Determine the unique polynomial f(x) of
degree up to 3 that satisfies flxy) = 1,-
f'(xg) = 2, flx;) = 0 and f'(x) = 3, where
X=X+ h. _ ’ ' 4
Obtain an interpolating polynomial that fits
the following data : 3
X flx)
-1 2
1 1
2 1
3 4
A differentiation rule of the form
f, = afy + Bf; + vfy is given. Find the values
of o, B and y so that the rule is exact for
‘polynomials of degree 2. 3
5 P.T.O.



7. (a) Estimate the eigenvalues of the following

matrix using Gershgorin bounds :

1 1 -2
A={2 1 3
-1 3 2

Draw a rough sketch of the region which

contains the eigenvalues.

(b) The following data values for finding
approximation to f"(0-3) are given :

p'e fix)
01 0-091
0-2 0-155
03 0-182
0-4 0171
05 0-130

Using the central difference formula of
O(h2), find approximations to f7(0-3) with
h = 0-2 and h = 0-1. Hence, find an improved

estimate using extrapolation.
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(@) fasmaEce § My W @ U ME F AT T

R ¥ o Fefafaa aferm § R om0
R w1 L e i 0%, @ R
R 7 W T g 1 I |
t=am (Bre #) | v=an (R )
10 80
20 60
30 70
40 75
50 70
60 80

2. (%) wo-faug fafy & @ gl =@ g9
Px)=2x° - x2 + 2x - 2 = 0 %1 & ¥4

Hifvr 1 snfg e p, = 0-5 #fif
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(@) i Frm

4 0 3] [xg 0-5
0 3 2| |xy| =105
3 2 5| |xg| |0

A T F F R TSR R w1 @
forar |

@) fafy < et = e B |
(ii) max

P]<1072 ¥ frw e
1

mﬁﬁﬁmmaﬁﬁm 6

5. (%) g SR RroRier S R gu AR

TR y = Y52 ) - 9w R
¥y +3x

i | h=o-2a$<y(1-2)m£rf%m| 5

(@) mﬂWﬂxﬁoarrW@rsrmﬁ%%q

Szmqﬁ | - xn—lf(xn) ~ xnf(xn—l)
B = flx )~ fx__)

Hi it wife 3@ Fifsw | : 5
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4. (%) Ry
| f’(x0)=—2%[—3ﬁx0)+4ﬁx0+h)—ﬂx0+2h)]
% fore fremm
max | %87 TR | = max| e FR |
W 3aTid h w1 a9 HF T i, Jeis
fx) = ﬁ 1<x <23 fix) % ToAiwa |

Fftreran ferzT 372 0005 2 |

@) LU-frEem R w0 i e g
50 107 36
25 54 20
31 66 21
1 SYeshd T FIRIT |
Iy =lgg =33 = 1 AT |

5. (%) Fmafafea 3173@.55[ TN FF A35)

aTRfe Hifse -
X fix)
1 1000
2 1520
3 1980
4 2900
5 3160
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(@) fe@mse fs .

2
uﬁ:%(A+V)
(M) VB e Fw % R e tee B 6 @
W'ﬁmlqﬁfﬂmaﬁml-u
A it | 4
6. (%) fixg) =1, f(xg) = 2, fix;) = 0 3 £(x;) = 3,
&l x; = xg + h, P TIL FW A 9@ 3 T
&1 Theh TEYG f(x) T HIWT | 4
(@) Fr=fiiaa sitewst w srwfm w0 amen saash
TFIE I I 3
X filx)
-1 2
1 1
2 1
3 4
() aaamqq?f6=af0+ﬁf1+yf§ﬁmw%|
o, B3Ry F AR T HR Rred 75 g7 a2
% 9gUg % e gemay & | 3
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A E -

f(x)

X
01 - 0-091
0-2 0-155
03 0-182
04 0-171
0-5 0-130

O(h?) ¥ F=T A A I FAT HH h = 0-2
M h=01% W f03) F ulka
T | 3:, SfFETH GO STehferd A F U

Hfr |

12

5

4,500



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

