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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

(2) Figures to the right indicate marks of the
question.

(3) Follow usual notations.

4) Use of "Scientific Non-programmable
Calculator" is allowed.

1 Answer as directed : 10

ey

)

3)
4)
()
©6)

()
@)

©)

(10)

(b)

©
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Round-off the following numbers to two decimal places :
@) 52.275 (1) 7.865

Round-off the following numbers to four significant
digits :

@) 2.36459 (1) 0.0022218

Define Absolute Error.

Define Relative Error.

State the condition for 'the Iteration Method' to succeed.

Prove that : A=EV.

1
Prove that : n8=—_(A+V).

State the formula for 'Lagrange's Interpolation’', when

(m+1) pairs (x, »):i=0,1,2,..n of (x, y) are given.

1
If f (X) = 2 then find the value of the divided-difference
[a. 2]

1
State the error in the Simpson's "3° Rule.

Explain 'the Iteration Method' to obtain a real root 4
of the equation f (x) = 0. Draw two diagrams of its failure.

Find the absolute error in the product a-b; where 4

a=5654 and b=124.

Find a real root of the equation f(x)= ¥ —x-1=0, 4

by '"The Bisection method'.
OR
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2 (@) Describe the convergence of "The Bisection method'. 4
b) (@) If x=0.51 is correct to two decimal places, then 4
find the relative error.
(2) If an approximate value of x 1is given by
X, =3.1428571 and its true value is X =3.1415926,
then find the absolute and relative errors.
(© Find a real root of the equation f(x)= X +x?-1=0 4
by '"The Iteration method'.

3 (@) Obtain '"The Newton-Raphson Formula' to find a real 4
root of the equation f(x)=0. Explain its failure by a
diagram.

(b) Obtain a real root of the equation f(x)=x’-2x-5=0 4
by 'The Method of False-Position'.
(0 Prove that : 1 4
G V=8EF 2
G) u,~AN'u,_,=u_+Au_,+ AN u s+ +ANu_,
OR
3 (@) Prove that the order of convergence of 'the 4
Newton-Raphson method' is 2
(b) Obtain a real root of the equation f(x)= xX*=25=0 4
by 'The Newton-Raphson method'.
(0 Prove that : 4
(1) A-V=8%
., n(n-1) ;
@ ANu_,=u.-nu_, + T A (1) u, .,

4 (a) Derive 'Newton's - Forward - Difference Interpolation 4
Formula'.

() Using the following table find f(0.12) : 4
X 0.10 0.15 0.20 0.25 0.30
y=f(x):]0.1003 | 0.1511 | 0.2027 | 0.2553 | 0.3093

(¢©0 For the given table, find the number of students, 4
who have obtained marks between 60 and 70 :

x = Marks : 0-40({40-60 | 60-80 [80—-100 | 100-120
y =No. of students .| 250 120 100 70 50
OR
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4 (a) Derive 'Newton's Divided - Difference Interpolation 4

Formula'.

() Using Newton's Divided - Difference Interpolation 4
Formula, obtain a polynomial f(x), satisfying tabular
values :

X 0(1]13 |4 6
y=/f(x):|7]8|34|71|223

(©0 Using 'Lagrange's Interpolation Formula', obtain a 4
polynomial f (x) satisfying tabular values and hence find
@

X 0134

y=f(x):|12|6]|8

5 (@) Derive 'Gauss' Backward - Difference Interpolation 4
Formula'.
() Using 'Gauss' Forward - Difference Interpolation 4

Formula', find f(32) given that :
7(25)=0.2707, f(30)=0.3027, f(35)=0.3386 and

7(40)=0.3794.

© Using 'Bessel's Interpolation Formula', obtain f(25), 4
for the given table :

X 20 | 24 |28 | 32
y=f(x):|24|32 35|40

OR
5 (@) Prove, in usual notations, that 4
dy 1 |: 1 2 1 3 4 :|
Sl A2y =AY = Aty
0 0 0 0
dx|,_, h 2 3
dzy
(b) From the following table, find el at x=35 : 4
X 15(20(25]13.0]|35

y=f(x):| 3|9 |18 ]28]40
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Using 'Gauss' Backward - Difference Interpolation 4
Formula', find the population in the year 1946; given
that :
x = Year : 1931 | 1941 | 1951 | 1961 | 1971
y = Population (in Lakhs) o 15 20 | 27 | 39 | 52
. . 1
Derive 'Simpson's "3° Rule'. 4
1 dx
Evaluate 1= Il , by using 'Trapezoidal Rule'; by 4
+ X
0
taking h =0.125.
Using 'Euler's method’, by taking A =0.01; find 4
y (0.04) for the Initial value problem
dy
=y, 0)=1
S iv(0)
OR
Explain 'Picard's Approximation method' to solve 4
d
the Initial value problem d_i f(xy): y(xo) =Y.
Using 'Euler's Modified method' by taking h =0.05; 4
find y (0.05) for the initial value problem :
& hyiy(0)=1.
dx
Using 'Picard's approximation method' to solve the 4
initial value problem :
dy
—=1+xy; yl(0)=1;
- 1T y(0)
upto three (3) approximations.
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