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Third Year B. Sc. Examination
March / April - 2010
Mathematics : Paper - VIII

(Numerical Analysis)
(Old Course)
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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
(1) Round-off the following numbers to two decimal places :
() 48.21416
@) 71.375.
(2) Round-off the following numbers to four significant
digits :
@ 0.70029
@) 19.275202.
(3) Define Absolute Error.
(4) Define Percentage Error.
(5) Prove that AESEI/ 2
(6) Prove that v=ETA.
(7) Prove that : A :833’ 3
R k+ A :
1
@® If f(*)=— , then find the value of the divided
X
difference [a,b].
(99 What is numerical integration ?
(10) State two disadvantages of 'Euler's method.

2 (a) Explain 'the Iteration Method' to obtain a root 4
of the equation f(x)=0. Give the geometrical
interpretation of it.

(b) Find the relative error in the product x-y where 4

RR-0879]

x=3.5 and y=21.273; where both x, y are correct
to the significant digits.
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3

Find a root of the equation f(x)=x"-x-1=0, by 4

'the Bisection Method.

OR
Derive 'the Newton-Raphson formula' to obtain a root 4
of the equation f(x)=0.

(1) If 8.6 is correct in both of its digits, then find 4
the relative error.
(2) If an approximate value of § is given by

X1 =3.1428571 and its true value if X =3.1415926,
Find the relative error.

Find a root of the equation f(x)= ¥ +x-1=0 , 4
by 'the Iteration method.

Derive 'Newton's Forward-Difference Interpolation 4
formula.

Using the following table; find /(3.5). 4

x 0.1 0.2 0.3 0.4
y=f(x)|1.1052 |1.2214 |1.3499 | 1.4918

Prove that : 4

Ug +Uy TUy +eoeo U, =C Uy +Co Aug +.... + A"y,
OR

Derive 'Gauss' Backward Difference Interpolation 4

formula.

Using 'Gauss' forward Difference Interpolation
formula', find /(1966)given that :

x 19311941 (1951 (1961 1971|1981
y=f(x)| 12| 15| 20| 27| 39| 52

2 2 5” :
Prove that : 1+d°1W" = 1+? ) 4
Prove, in usual notations, that : 4
dy 1 1_9 1_3 ]
e =—|Vy +=V +=V +......
dx |, }L[ T T
n
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(b)
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(b)

©

d
Using the following table, find —32)

2

at x=2.0. 4
dx
X 1.4 1.6 1.8 2.0
y=f(x)|5.056 |5.953 [ 7.050 | 8.389
Using 'Lagrange's Inter polation formula', find the 4
value of f(2) for the table :
x|0|1| 3
y=f(x)|1[0]10
OR
Derive Newton's Divided - Difference Interpolation 4
Formula'.
Using Newton's Divided-Difference Interpolation 4

Formula, find a polynomial f (x) statisfying tabular

values
x| -1 1| 2
y=1f(x)|-21[15|12
Prove that the divided-differences are symmetric 4

in their arguments.

State and Prove 'Simpson's - — - Rule. 4
I_l dx
Evaluate __[ 9 ; by using 'Trapezoidal Rule'. 4
0 1+x
7
dx 3
I = . : Qs ‘e . — '
Evaluate { Tox by using 'Simpson's 3 Rule', 4

by dividing the interval [1,7] into 6 equal parts.
OR
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3
State and prove 'Simpson's - 3 Rule'. 8
1 x2
Evaluate 1 :J 3 dx; by using 'Trapezoidal Rule', 4
0 1+x
by dividing the interval [0,1] into 4 equal parts.
T 1
Evaluate I:J " dx; by using 'Simpson's - 3 Rule', 4
1
by dividing the interval [1,4] into 6 equal parts.
Explain 'Euler's Method' to solve the initial value 4
d
problem£=f(% y) ; y(x()):y()
Using 'Taylor's series Method', solve the initial 4
value problem : Z—y:x—y2; y(0)=1.
X
Using Euler's modified method',
find y(O.l) by taking p=0.1, for the initial value
problem :
dy
—=1-y ; ¥(0)=0.
2o =170 5 v(0)
OR
Explain 'Euler's modified method' to solve the 4
d
initial value problem : £=f(% y) y(x0)=y0,
Using 'Euler's method', by taking h=0.1 , 4
find  y(0.4) for the initial value problem
dy
—=-2y ;y(0)=1
2= 20 35(0)
Using 'Range-Kutta second order Method, find 4
¥(0.1) by taking h=0.1, for the initial value problem.
dy
—=y-x;y(0)=2,
2=y i(0)
8 [ 200 ]



