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BACHELOR IN COMPUTER APPLICATIONS

Term-End Examination
December, 2013
BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES
Time : 3 hours Maximum Marks : 100

Note : (i) Simple (but not scientific) calculator is allowed during
examination.
(it) Question number 1 is compulsory. Attempt any
three from the next four questions.

1. (a) Using 8- decimal digit floating-point 3
representation (4 digits for mantissa, 2 digits
for exponent and one each for sign of
exponent and mantissa), represent the
following numbers in normalized floating
point form :
(i) -—47.65
(i) 0.00658
(i) —98674
(use chopping, if required)

(b) Find the sum of two floating numbers 2

x,=0.3425x 102 and x,=0.5307 x 10°.

(c)  Find the product of two numbers in (b) above 2
(d) What is overflow ? Give an example of 3
multiplication due to which overflow

occurs.
(e) Write the following system of linear 2
equations in matrix form :
—-3x+5y=11
9x+14y=3

BCS-054 ' 1 P.T.O.
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(®)

(8)
(h)

()
(k)

BCS-054

Solve the following system of linear
equations using Gauss elimination
method :

2x+5y=9

4x +3y=11
Find an interval in which, the following
equation has a root ¥2—5x+6=0
Write briefly the steps of bisection method
to find roots of an equation
Write the expressions which are obtained
by applying each of the following operators
to f(x), for some :
@H A @) V@i 3
Write V and 8 in terms of E
State the following two formulae for
interpolation
(i) Newton’s Backward difference

formula

(ii)  Bessel’s formula

Construct a difference table for the
following data :

x | 11357
fx) 4161|8110

From the Newton’s Backward formula
asked in part k(i) derive rule / formula for

finding derivative of a function f(x)at x,

State Simpson’s rule for computing

[ F(x) dx

Define each of the concepts with suitable
examples

()  Differential Equation

(i) Initial value problem

W N
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2. ()

(b)

(b)

BCS-054

Briefly discuss how zero is represented as a
floating point number for the 8-decimal digit
representation mentioned in Q.No. 1(a).
For each of the following numbers find
floating point representation, if possible
normalized, using rounding , if required.
The format is 8-decimal digit as is mentioned
under Q.No. 1(a) :

2
(i) 7854302 (ii) 25

Find absolute error, if any, in each case.
Let a=476.9x10°% b=657.2x10% and
c= =5.342 x 10% Find out whether ‘ +’is
associative for a, b and ¢ ? (i.e, you have to
find out whether (a+b) +c=a+(b+c)or
not ?)

Solve the following system of linear
equations, using partial pivoting :
2x1—3xy+5x3=4

xq+5x, —4x3=2
4xy+3xy—7x3=0
For solving a system of three linear
equations, how the two iterative methods,
viz. Gauss-Jacobi method and Gauss-Seidel
method differ from each other.
What are the relative advantages of direct
methods over iterative methods for solving
a system of linear equations ?

For f(x)=5x2+7x+8, find A3 f(x).
Estimate the missing term the in the

following data using FD (Forword
Difference) :

X 100 { 101 {102 | 103 104

log (x)[2.000]2.0043 | ? [2.0128]2.0170

10

12

3 P.T.O.
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(c) Use Linear Interpolation to find f (0, 4) for 6
f) = 6°
5.  Attempt any two of (a), (b) and (c) below :

(a) Find f'(x)atx=0.1from the following table 10
of values :

X 0.1 0.2 0.3 0.4 0.5
f(x)]|1.1051 | 1.2214 | 1.3498 | 1.4918 | 2.56

2 dx

(b)  Find approximate value of |, Tox

using 10

trapezoidal rule using n=1

(c)  Using Euler’s method to find the solutionof 10
y'=t+y, given y(0) =1 find the solution on
interval [0, 0.8] with h=0.2. The
independent variable is t.

BCS-054 4
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BACHELOR IN COMPUTER APPLICATIONS

Term-End Examination
June, 2014

BCS-054 : COMPUTER ORIENTED NUMERICAL

Time : 3 hours

TECHNIQUES
Maximum Marks : 100

Note : (i) Simple (but not scientific) calculator is allowed.

(i) Question No. 1 is compulsory. Attempt

any three from the next four questions.

1. (a)

BCS-054

Using 8-decimal digit floating point 3
representation (4 digits for mantissa, 2 for
exponent and one each for sign of exponent

and mantissa), represent the following
numbers in normalised floating point
form :

89.36
—0.00004375

(iii) 87604

(use chopping, if required)

Find the sum of two floating numbers Z
x;=.5307 x 10* and x,=.4252x 103

Find the product of the two numbers in (b) 2
above.

What is underflow ? Give an example of 3
multiplication in which underflow occurs.
Write the following system of linear 2
equations in matrix form :

5x—-9y=14
2x+5y=11

1 P.T.O.
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(f)

()
(k)

@

(0)

BCS-054

Solve the following system of linear equations
using Gauss elimination method :
3x+4y=11
x+3y=7
Find an interval in which the following
equation has a root :
x2=7x+12=0
Write formula used in Newton - Raphson
method for finding the roots of an equation.
Write the expressions which are obtained
by applying each of the operators to f(x);
for some h :
@ o @ E (i)
Write A and 8 in terms of E.
State the following two formulae for
interpolation :
(i) = Newton’s Forward difference formula
(ii) - Stirling’s formula
Construct a difference table for the
following data :

" N1 N
o) | 1] 40916

From the Newton’s Forward difference
formula asked in part k (i) derive formula
for finding derivative of a function f(x) at
Xy

State Trapezoidal rule for finding the

integral | f(x) dx

Define each of the concepts with suitable

example.

(i) Degree and order of a differential
equation

(ii) Initial Value Problem

W N
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2. (a)

(b)

(b)

(©)

BCS-054

Explain the advantages of normalized
floating point number over un-normalized
numbers.

For each of the following numbers, find
floating point representation, if possible
normalized, using chopping, if required.
The format is 8-digit as is mentioned in
Q. No. 1 (a):

0 3 (i) 987668

Find absolute error, if any, in each case.

Let a=234.5x103, b=4.789x10°
and c= —6.903 x 101

Find out whether “+’ is associative or not
for a, b and ¢ ? (i.e. you have to find out
whether (a+b)+¢ = a+(b+c) or not ?

Solve the following system of equations,
using partial pivoting :

= 3%, 0= L

5x1 —4xy+2x3=3

Xq+xy—2x3=0

For solving a system of linear equations :
ajy ¥ +agy ¥ tagz i3=by;

ay1 X1 +ay Xp+ay x3=b, and

agy Xptagy Xptazy ¥3= by, by iterative
Gauss-Jacobi Method, with initial
approximations, x;=0=x,=x;, give
formulas for next approximations of x;, x,
and xj.

What are the advantages of iterative
methods over direct methods for solving a
system of linear equations.

10

12

3 P.T.O.
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4. (a)
(b)

(c)

For f(x)=7x*-3x+11, find A3f(x).
Construct a difference table and mark the
forward differences for the following data :
x |1 ]2 |3|4]5
fix)| 7 | 15|20 |26 |35
Given f(x)=sinx,
£(0.1)=0.09983 £(0.2) =0.19867; use the
method of linear interpolation to find f{0.17).

5. Attempt any two of (a), (b) and (c) given below :

(a)

The values of y=1/x are given below for
x=1.5(0.5)3.5.

1.5 2.0 2.5 3.0 3.5

x
Jx

1.2247 11.4142 | 1.5811 {1.7320/1.8708

(b)

BCS-054

Find y" at x=2.20 using FD formula.

3 i

Find approximate value of J.z 14x2 using

trapezoidal rule using n=1.

We are given the Initial Value Problem (IVP)
y'=1-2xy, y(0.2)=0.1948 with h=0.2,
using Euler’s Method, find y(0.4). The
independent variable is x.

10

10

10
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BACHELOR OF. COMPUTER APPLICATIONS
(BCA) (Revised)

14 Term-End Examination
01 73 December, 2014

BCS-054 : COMPUTER ORIENTED NUMERICAL
' TECHNIQUES

Time : 3 hours Maximum Marks : 100

Note: Simple (but not scientific) calculator is allowed.
Question number 1 is compulsory. Attempt any
three from the next four questions.

1. (a) Using 8-decimal digit floating-point
representation (with four digits for
mantissa, two for exponent and one each
for sign of exponent and mantissa),
represent the following numbers in
normalized floating point form (use

rounding, if required) : 3
¢y 9561
i) -74794

(iii) —0-00726

BCS-054 1 P.T.O.
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(b)

(c)

(d)

(e)

®

(&

BCS-054

What is an overflow ? Give an example
involving addition of numbers in which
overflow occurs.

Find the sum of two floating-point
numbers :

x1 =0-4507 x 10% and x, = 0-5671 x 10°

Find the product of the two numbers given
in question. no. 1(c) above.

Write the following system of linear
equations in matrix form :
—-8x+6y=13
Ix-5y=7

Solve the following system of linear
equations using Gauss Elimination

- method :
4x +3y=1
7x -2y =—20

Find an interval in which the following
equation has a root :

2 -8x+11=0



Download More:- https://www.ignouassignmentguru.com/papers

(h) Write the formula used in Regula-Falsi
method for finding the roots of an equation. 3

(i) Write the expressions which are obtained
by applying each of the operators to f(x), for

some h : 3
) A
Gi) o
Ggii) D
(G)  Write each of V and p in terms of E. 2

(k) State the following two formulae for
interpolation : 4 3

(1) Newton’s Backward difference
formula

(ii)  Stirling’s formula

) Construct a difference table for the
following data : 2

X 1 2 3 4
fix)| 2 9 | 28 | 65

(m) From the Newton’s Backward difference
formula asked in part k(i) above, derive the

formula for finding derivative of a function
flx) at xq. 3

BCS-054 3 P.T.O.
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(n)

(o)

2. (a)

(b)

BCS-054

State Simpson’s (1/3) rule for finding the

b
value of the integral I f(x) dx.

a

Explain each of the following concepts with
a suitable example for each :

(i)  Degree and order of a differential
equation

(i1) Boundary Value Problem

Can the number zero (0) be represented as
a normalized floating point number ? Why
or why not ? Further, under representation
of question no. 1(a), how many floating
point  representations (including  all
un-normalized representations) are

possible for the number zero ?

For each of the following numbers, find the
floating point representation, if possible
normalized, using rounding if required.
The format is 8-digit as is mentioned in

question no. 1(a) :
) 2/7
(i) 896786

Further, find absolute error, if any, in each
case.
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(c)

(d)

3. (a)

(b)

(c)

BCS-054

Find the product of the two numbers :

a=-05203 x 10* and b=-0-6251 x 107°.

Find the approximate value of e = el, by

taking first four terms of Maclaurin’s
series, and also find truncation error.

Solve the following system of equations,

using partial pivoting Gaussian
elimination method (compute upto two
places of decimal only) :

2X1 —& 3X2 + 4X3 = 3
3x; + 5X9 - 2x3 =6

X1—2X2—X3=—2

Give formula for next approximations of
values of x;, Xy and x3 using Gauss-Seidel
method for solving a system of linear
equations of the form
a1 Xj + 812 Xp + 813 X3 = by;
891 X1 + g9 Xg + A9z Xg = b2 and
agy X1 + agg X9 + agg Xg = b3.
What are the advantages of Direct methods

over Iterative methods for solving a system
of linear equations ?

12

5 P.T.O.
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4. (a) For flx)=8x> - 5x2 + 12, find A% f(x). 6

(b) Construct a difference table and mark the
backward differences for the following
data : 8

x |1 |23 4 | 516
fix)| 5 {13 | 18 | 24 |33 | 40

(¢) Estimate the missing term ‘A’ in the
following data, where it represents a

polynomial of degree three : 6

fx): 3 7 A 21 31

5. Attempt any fwo parts of (a), (b) and (c).

(a) Given the following values of fix) = In (x),
find the approximate value of f '(2-0). 10

X 20 2-2 2:6

flx) | 0.69315 | 0.78846 | 0.95551

BCS-054 6
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dx
1+x

1
(b) Find the approximate value of I = I
0

using Simpson’s (1/3) rule (three points). 10

(¢) Solve the following IVP using Euler’s
method : 10
y =1-2xy, y(0-2) =0-1948
Find y(0-4) with h = 0-2.

BCS-054 7 7,000
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BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

Term-End Examination
A June, 2015

BCS-054 : COMPUTER ORIENTED NUMERICAL
' TECHNIQUES

Time : 3 hours Maximum Marks : 100

Note: Simple (but not scientific) calculator is allowed.
Question number 1 is compulsory. Attempt any
three from the next four questions.

1. (a) Using an 8-decimal digit floating point
representation (4 digits for mantissa, 2 for
exponent and one each for sign of exponent
and sign for mantissa), represent the
following numbers in normalised floating

point form (using chopping, if required) : 3
(i) 87426
Gi) -94-27

(ii) - 0-000346

BCS-054 1 ‘ P.T.O.



Download More:- https://www.ignouassignmentguru.com/papers

(b)

(©
(d)

(e)

®

(®)

BCS-054

For the following two floating point
numbers

x, = 04527 x 10* and x, = 0-5243 x 103,
find X~ X,

Find the product of x; and x, given in
Q. No. 1(b) above.

What is underflow ? Explain it with an
example of multiplication in which
underflow occurs.

Write the following system of linear
equations in matrix form :

6x+ 8y =10
-5x+3y=11

Solve the system of linear equati()hs given
in Q. No. 1 (e) above.

Find an interval in which the following

equation has a root :

4x2 _4x-3=0
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(h) Give one example of each of (i) algebraic
equation (ii) transcendental equation. 2

(i)  Write the expressions, which are obtained
' by applying each of the operators to f(x), for
some h: 4

G Vv
G) A
(iii) E
Giv) &
(G)  Write A and d in terms of E. 2

(k) State the following two formulae for (equal

interval) interpolation : 3
(i) Newton’s Backward Difference
Formula

(ii) Newton’s Forward Difference Formula

@ Construct a difference table for the
following data : 2

x|l 1]2]3]4
fx)| 2 | 9 |28 |65

(m) From the Newton’s Forward Difference
Formula asked in Q. No. 1(k) (ii) above,

derive the formula for finding derivative of
a function at x. 3

BCS-054 ' 3 P.T.O.
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(n)

(o)

(b)

BCS-054

State Simpson’s (1/3) rule for finding the
b

value of the integral J' f(x) dx.

Explain each of the following concepts with
a suitable example :
(i) Initial Value Problem

(ii) Degree and order of a differential
equation

Let min. and max. represent respectively
minimum and maximum positive real
numbers representable by some floating
point number system. Can every real
number between max. and min. be
representable by such a number system ?

Explain the reason for your answer.

For each of the following numbers, find
the floating point representation, if
possible normalized, uéing chopping, if
required. The format is 8-digit as is

mentioned in Q. No. 1(a) above :
G 3/11 ’
(i) 74-0365

Further, find the absolute error, if any, in
each case.
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(©

(d)

3. (a)

(b)

(c©

BCS-054

Find a + b (a divided by b) for the floating
point numbers :

a=—04783 x 10% b=0-5237 x 107°.

Find the Taylor’s series for xlata=1

Solve the following system of equations,
using partial pivoting Gaussian
elimination method (compute upto two
places of decimal only) :

4X1 - 5X2 + 6X3 =24
3%y — Txg + 2x3 = 17
5X1 + 2X2 - 4X3 =-21
What are the advantages of Direct methods

over Iterative methods for solving a system
of linear equations ? :

For solving the following system of linear
equations

aj) X1 +a1pXg + 813X3=by,

291 X1+ agg X9+ aggXg = b2 and

agy X1 + agg Xg + agg X3 = by

with a;; # 0 # agy and agg # 0, by iterative
Gauss-J acobi Method, with initial
approximations as x; = 1 = xp = x3,
find the values of next approximations of

X1, X9 and Xg.

12

5 P.T.O.
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4. (a) Compute the difference table and mark the
forward differences for x = 5.

f(x)
4
7
12
19

28

U O [N

(b) For the table given above, find Newton’s

forward differences interpolating

polynomial and find the value f{1:7) using
the polynomial.

5. Attempt any fwo parts out of (a), (b) and (c)

given below :

(a) If, in the Table of Q. No. 4(a), fix)
represents the distance covered by a
particle in x units of time, estimate the
velocity and acceleration of the particle at
x=1-5.

BCS-054 6

12

10
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(b) Evaluate the integral
5

j(2x2 -5x+2) dx,
0
using trapezoidal rule, with h = 1-0. 10

() Solve the following IVP using Euler’s
method : _ 10
y =fx,y)=x+y, given y(0)=1.

BCS-054 7 5,000
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BACHELOR OF COMPUTER APPLICATIONS

(BCA) (Revised)
Term-~-End Examination »
December, 2015 05869

BCS-054 : COMPUTER ORIENTED NUMERICAL

TECHNIQUES

Time : 3 hours Maximum Marks : 100

Note :

Simple (but not scientific) calculator is allowed.
Question number 1 is compulsory. Attempt
any three from the next four questions.

BCS-054

Explain, with suitable examples, the 3
advantages of using Normalized form for
representing numbers.

Using 8 - decimal digit floating point 3
representation (with four digits for
mantissa, two for exponent and one each

for sign of exponent and mantissa),
represent the following numbers in
normalized floating point form (use
chopping, if required) :

(i 8975

(i) —897.87

(iii) —0.0078456

For two floating point numbers 2
x,=0.6187 x10* and x,=0.5306 x 103, find

X, — X, in floating point representation.

Find the product of the two numbers given 2
in question number 1(c) above.

1 P.T.O.
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(e)

(f)

BCS-054

Write the following system of linear
equations in matrix form :

7x—5y=9
—-8x—4y=-13

Show one iteration of solving the following
system of linear equations using any
iterative method. You may assume x=y=0
as initial estimate.

—-8x+7y=15
S5x—2y= -7
Find an interval in which the following
equation has a root
x?>—5x+6=0

Write the formula used in Newton-Raphson
method for finding root of an equation.

Write the three expressions which are
obtained by applying each of the operators
to f(x), for some h :

i v (@) E (iii) D
Write each of A and p in terms of E.

State the following two formulae for
interpolation.

(i) Newton's Forward difference formula
(i) Stirling’s formula

Construct a difference table for the
following data :

x [1]2]3]4
fx)y[ 2|5 [10]17

From the Newton’s Forward difference
formula asked in part k(i) above, derive the
formula for finding derivative of a function

f(x) at x,.
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)
(0)
2. (a)
(b)
(©)
(d)
3 @)
BCS-054

State Trapezoidal rule for finding the value
b
of integral L flx)dx.

Explain each of the following concepts with
a suitable example.

(i) Boundary Value Problem.
(i) Order of a differential equation.

For each of the three numbers of question
number 1(b), find relative error in its
normalized floating point representation.

Find approximate value of e by taking first
three terms of Maclausin’s series and also
find the truncation error.

Solve the following system of linear
equations using Gaussian elimination
method and comment on the nature of
solution.

9xq +23x, —12x,=20

Obtain the smallest positive root of the
equation x>—~5x+1=0, by using three
iterations of bisection method.

Solve the following system of linear
equations with partial pivoting
condensation. Gaussian elimination
method.

x]— x2+3.X3=3
2x1+ xXp+dxy=7
3x1 +5x2—ZX3=6

12
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(b)

(b)
(€)

Give formula for next approximation of
values of x,, x, and x; using Gauss-Seidel
method for solving a system of linear
equations :

ap ¥y tapx; tapxs=by;

8y X1+ ayX, +a53x3=b, and

agy¥y +agyx, +agsx;=by

Describe relative merits of each of direct

methods and iterative methods of solving
system of linear equations, over each other.

The population of a city in a census taken
once in 10 years is given below in thousands.
Estimate the value in 1965.

Year 196119711981 (1991{2001{2011

Population| 35 | 42 | 58 | 84 | 120 | 165

Derive the operators E and A in terms of 5.

Find Newton’s backward difference form of
interpolating polynomial for the data :

x [ 4]6]8]10
f(x)| 19 | 40 | 83 [155

Hence evaluate f(9).

Attempt any two parts of (a), (b) and (c) given
below :

(a)

BCS-054

3
Find approximate value of I= L 1 dxsx
+

1
using Simpson’s (5) rule (three points).

9]

10

4 P.T.O.
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(b) The values of y = \/x are given below for 10
x=1.5(0.5)3.5

X 1.5 2.0 2.5 3.0 3.5
f(x)]1.224711.4142|1.5811{1.7320(1.8708

Find i’ and y" at x=3.25 using BD formula.

(c) Solve the following IVP using Euler’s 10
method :

y'=1-2xy, y(0.2)=0.1948, Find (0.4)
with h=0.2.

BCS-054 5
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BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

Term-End Examination

_ 3 June, 2016
04Z16
BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES
Time : 3 hours Maximum Marks : 100

Note: Simple (but not scientific) calculator is allowed.
Question no. 1 is compulsory. Attempt any three
questions from the next four questions.

1. (@ Explain the concepts of (i) chopping,
(ii) rounding, each with a suitable example. 3

(b) Using 8-decimal digit floating-point
representation (with four digits for
mantissa, two for exponent and one each
for sign of exponent and mantissa),
represent the following numbers in
normalized floating point form (use

chopping, if required) : 3
(i) 89543
Gi) -89-766

(ii)) 0-0007345

BCS-054 1 P.T.O.
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(o

(d)

(e)

®

(8

(h)

BCS-054

For two floating point numbers
x; = 07108 x 10° and x, = 0-8701 x 10,
find x; + x,. )

Find the product of the two numbers given

in question no. 1(c) above.

Write the following system of equations in

matrix form :
-9x-8y=-4
3x +4y=-17

Show one iteration of solving the following
system of linear equations using any
iterative method. You may assume

x =y = 0 as the initial estimate :
—-6x+8y=-2
4x +Ty=-11

Find an interval in which the following

equation has a root :

x2+9x+20=0

Write the formula used in Secant method
for finding the root of an equation.
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(1) Write the three expressions which are
obtained by applying each of the following

operators to f{(x), for some h : 3
@ E
G A
(i) V
(G)  Write each of V and 3 in terms of E. 2

(k) State the following two >formulae for

interpolation : 3
(i) Newton’s backward difference
formula

(ii) Bessel’s formula

)} Construct a difference table for the
following data : 2

x 4 | 5 6 | 7
fix) | 13 22 | 33 46

(m) From the Newton’s backward difference
formula asked in part k(i) above, derive the

formula for finding the derivative of a
functionatx=x5 = - 3

(n) State Simpson’s % rule for finding the
b _
value ofj f(x)dx. 3

a

BCS-054 , 3 P.T.O.
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(o)

(b)

(©

BCS-054

Explain each of the following concepts with

a suitable example :

(i)  Order of a differential equation
(ii) Initial Value Problem

(iii) Degree of a differential equation

(iv) Non-linear differential equation

For each of the three numbers of
Q.No. 1(b), find relative error in its

normalized floating point representation.

Using Maclaurin’s series expansion, find
the value of (1 — )}, at x = 0, by taking
the first three terms and find truncation

- €rror.

Attempt to solve the following system of
linear equations using the Gauss

elimination method :
3x1+2x2+x3=3
2x; + Xy +Xg= 0

Does the solution exist ? If yes, how many ?

4
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(d)

3. (a)

Starting with x;, = 0, perform two iterations

to find an approximate root of the equation
x3 — 4x + 1 = 0, using Newton-Raphson
method. - 5

Solve the following system of linear

equations using Gaussian elimination

method with partial pivoting condensation :

(b)

(e

BCS-054

3x, +4x3 =2

4%, —2x,+x3=18

3x; +4x, + 5x3=11
Compute upto two decimals only. 12

Give the formula for next approximation of

~ values of x;, X, and x4 using Gauss-Jacobi
iterative method for solving the following

system of linear equations : 4
811Xy + 819Xy + 8g%3 = by
891X; + 890Xy + 833 = by

|
o
()

83Xy + 839Xy + aggXg =

Discuss the relative merits and demerits of
direct methods over iterative methods for
solving a given system of linear equations. 4

5 : P.T.O.
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4. (a) Construct a difference table for the
following data and mark the forward

differences by underlying the numbers : 8

(b) Derive the operators § and A in terms of E. 5

(¢) Find Newton’s backward difference form of
interpolating polynomial for the following
data :

X 3 5 7 9 11 13

flx)| 16 | 36 | 64 | 100 | 144 | 196

Hence evaluate f(12). 7

5. Attempt any fwe parts of (a), (b) and (c) given
below :

(a) Find the approximate value of
1 .

I= dx using Simpson’s 1 rule
2+3x g p 3

0
(three points). 10

BCS-054 6
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(b) The values ofy = Vx are given below for

x=1-5(05) 3'5.
X 1-5 20 2:5 3:0 35
fix) | 12247 | 1-4142 | 1-5811 | 1-7320 | 1-8708

Find y’ and y” at x = 175 using FD

formula.

10

(¢) = Solve the following IVP using Euler’s

method :

y'=fit,y)=1+y; giveny(0)=1

Find the solution on [0, 0-8] with h = 0-2. 10

BCS-054 ' 7

5,000



Download More:- https://www.ignouassignmentguru.com/papers

No. of Printed Pages : 5 . 1BCS-054

BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

Term-End Examination

_ December, 2016
O=S11s ~
BCS-054 : COMPUTER ORIENTED NUMERICAL |
TECHNIQUES
Time: 3 hoﬁrs Maximum Marks : 100
Note :

(i) Calculator, including scientific, is allowed
during examination. However, each step of
numerical calculation should be explicitly
carried out by the examinee.

(i) Question no. 1 is compulsory. Attempt any
three from rest of the four questions.

1. (a) Find the sum of two floating point numbers
a = 0-5403 x 103 and b = 0-7182 x 10%. 3

(b) Find the product of the two numbers a and
b given above. 3

(¢) Define what is ‘underflow’. Give an
example of multiplication due to which
underflow occurs. : 4

. BCS-054 1 P.T.O.
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(d)

(e)

®

(g

(h)

@)

G

BCS-054

Write the following system of linear
equations in matrix form :

8x + lly.—_ 19
12x + 5y = 17

Solve the following system of linear
equations using Gauss elimination method :

bx—-3y=17
-2%x+9y=5
Find an interval in which the following

equation has a root :

x2+x—2=0

Write briefly the steps of bisection method
to find out the roots of an equation.

Write the expressions which are obtained
by applying each of the following operators
to flx) :

@a o
i) Vv
Write E in terms of each of V and &

separately.

Construct the difference table for the
following data :

X 1 5 9 13
flx) 5 17 29 | 41
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(k)

@

(b)

3. (a)

()

BCS-054

State the following two formulae for
interpolation (for equal intervals) :

@) Newton Forward Difference Formula
(ii) Bessel's Formula

Explain the concept of ‘Initial Value

- Problem’ with an example.

Solve the following system of linear
equations, using partial pivoting :

4x, — bx, + 6x3=— 24

Xy + 3%y — 5x3 =22

— 2%, + 8%y +x3=11
What are the relative advantages of

iterative methods over direct methods for
solving a system of linear equations ?

For fix) = 3x° + 11x — 5, find v3 flx) in
terms of h, where h is an equally spaced
interval.

Estimate the missing term in the following
data using backward difference assuming

‘that the data is a valid representatlon of

polynomial of degree 3:

X 120 | 140 | 1-60 | 1-80| 2-00

flx) | 3-3201|4-0552| 49530 ? |7-3891

15

12

3 P.T.O.
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(a)

(b)

(c}

5. (a)

BCS-054

Attempt any fwo of (a), (b) and (c) below :

Find f'(x) at x = 0-25 from the following
table of values : 10

X 02 03 0-4 056 06

flx) [2:1082 |2-8706|3:4013] 3-9121 |4-3012

3

Find the approximate value of I dx

3+4x’

2
using Trapezoidal rule, with 5 equal parts
of [2, 3]. 10

Using Euler’s method to find the solution
of dy/dx = 3x + y, given y(0) = 3, find the
solution on the interval {0, 0-8] with
h = 02, where x is the independent
variable and y is the dependent variable. 10

Using the 8-decimal digit floating point
representation (4 digits for mantissa,
2 digits for exponent, and one each for sign
of exponent and mantissa), represent the
following numbers in normalized floating
point form : 4

(i) -9837

(ii) 0-000893

(Use chopping, if required)
4
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(b)

(©

BCS-054

Using the 8-decimal digit format stated in
Q5(a) above, briefly discuss how zero is
represented as a floating point number. 6

Let a = 4769 x 108, b = 657-2 x 10* and |
¢ = — 5342 x 10*% Find out whether ‘+ is
associative for a, b and ¢ (ie, you are
reqmred to find out whether

(a+b)+c=a+(5+c)ornot). 10

5 8,000
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BACHELOR OF COMPUTER APPLICATIONS '

‘_ (BCA) (Revised)
DAB—?E : Te!-&d Exammatlon
_ : June, 2017

WC8-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES

Time : 3 hours | » | Maximum Marks : 100

"Note : _

@) Calculator, -including scientific, is allowed
during examination. However, each step of
- numerical calculation should be explicitly
carried out by the examinee.

(i) Question no. 1 is compulsory. Attempt any
three from the rest of the four questions.

1. (a) Calculate i - vy, for the following two
floating-point numbers : 3
x=08706x1073, y=07604x 102
(b) Find the product of x and y given in (a) -

above. ' 3
(¢). Explain what is ‘overflow’, with a suitable '
example of multiplication. ' 4

BCS-054 1 | ~ P.TO.
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(d) Write the following syStefn of linear
equations in matrix form :
-9x+17y=-8
12x = 23
() Solve the following system of linear- *
equations using Gauss elimination method :
-Tx+5y=3
2x — 8y =-12
() Find an interval in which the following

equation has a root :
252 +6x—T=0
(g Write briefly the steps of the Secant
Method to find out the roots of an equation.

(h)  Write the expressions which are obtained
by applying each of the following operators
to flx) :

@ Vv
G) A

() Write A in terms of each of G) E and (ii) 8
separately.

() Construct the difference table for the -
following data : ‘ :

X 2 7 11 17 | 23
fix) | 17| 32 | 49 73 | 143

BCS-054 2
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(k)

®

2. (a) .

State the following two formulae for
interpolation (for equal intervals) :

(@) Stirling’s Formula -

(i) Newton’s Backward Difference
Formula -

Explain the concepts of ‘order’ and ‘degree’

of a differential equation, with an example.

Using either Gauss-Jacobi iterative method
or Gauss elimination method with partial

~ pivoting, solve the following system of

(b)

3. (a)

(b)

BCS-054

linear equations :
3x -5y +6z= 11’
5x - 11z=-28"
2y +9z =31

Discuss the merits and demerits of direct
approach over iterative approach for

- solving a system of linear equations.

For f(x) = 4x° — 3x% + 8, find A? f(x) in terms
of h, where h is an equally spaced interval.
Estimate the missing term in the following
data using FD (Forward Difference)
assuming that the data is a valid
representation of a polynomial of degree 3.

x | 100 [1-20| 1-40 | 1-60 | 1-80

fix) | 27183 | ? |4-0552|4-9530|6-049

15

12

3 PTO.
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4. Attempt any fwo parts of (a), (b) and (c) below :

(a)

(b)

(c)

4
Approximate the value of J‘ using
) —
the Trapezoidal rule, using five equal parts
of the interval [3, 4]. 10

Using Euler’s method, tabulate the solution

of the Initial Value Problem (IVP)

Y = - 8ty%, y(0) = 1 in the interval [0, 1],
using h = 0-2. 10
From the data given in the table below,
find y = g-z— at x = 2:75 using Forward

Difference. ’ 10

x | 15 20 | 25 | 30 | 35

y=fx) | 1-2247 |1-4142|1-5811|1-7320] 1-8708

6. (a)

BCS-054

Using 8-decimal  digit floating-point
representation (4 digits for mantissa,

2 digits for exponent, and one each for sign

of exponent and mantissa), represent the
following numbers (use chopping, if -
‘required): 4
i -76-384

(i) 0-00079542
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- (b)

(c)

BCS-054

Is 4’ associative when a = 0-2134 x 105;
b = 0-2354 x 10° and ¢ = — 0-2142 x 10" are
three floating-point numbers to be added,
in this order ? You are requiréd to find out

‘whether (a +b)+c=a + (b +¢). 10

Explain the following two concepts with a

' suitable example foxf each: =~ 6

(i) Chopping error
(3ii) Rounding error

5 3,500
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BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

Term-End Examination

01091 December, 2017

BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES

Time : 3 hours Maximum Marks : 100

- Note:
(i) Any calculator is allowed during examination.

(ii) Question no. 1 is compulsory. Attempt any
three more from the next four questions.

1. (a) Find the sum of two floating-point numbers
x, = 0-4325 x 10? and X, = 0-3507 x 103, 2
(b)  Find the product of x, and x, given above
in (a). 2
() Explain what is ‘Overflow’. Give an
example of multiplication due to which
overflow occurs. 3
(d) Write the following system of linear
equations in matrix form : 2
-8 +7y=15
12x -8y =4
BCS-054 1 ‘ -~ P.T.O.
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(e)

®

(g

(h)

@)
G)

(k)

BCS-054 -

Solve the following system of linear
equations using Gauss elimination method :
bx-3y="17

-Tx+15y=1
Find an interval in which the following
equation has a root :

x> -9x+19=0
Write the formula of Newmn-Mphson
method for finding root of an equation.

Write the expressions which are obtained
by applying each of the following
operators :

i Vv

@i &

(i) A

Write V and § in terms of E.

State the following two formulae for

interpolation :
(i) Bessel’s Formula
(ii) Newton’s Forward Difference Formula

Construct a difference table for the
following data :

p 4 1 4 7 10
f(x) 6 | 10 | 14 18
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M

(m)

(n)

(a)

(b)

From the Newton’s Forward formula asked
in j(ii) above, derive a rule/formula for
finding derivative of a function fix) at

X =Xq 3

State Trapezoidal rule for finding the value |
b

of the integral jf (x)dx . .

a

Define each of the following concepts with
one suitable example for each: - 4 4

(i) Differential Equation
(i) Initial Value Problem

Using 8-decimal digit floating point
representation (with four digits for

" mantissa, two digits for exponent and one

each for sign of exponent and mantissa),
represent the following numbers ‘in
normalized floating point form (use

chopping, if required) : 3
(i) 8795
G -79878

(iii) -0-0087456

For each of the three numbers in Q. No. 2(a),
find relative error in its normalized floating
point representation. 6

BCS-054 3 P.T.O.
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(©

(d)

3. (a)

(b)

(©

BCS-054

Find the approximate value of ‘¢’ by taking
first three terms of Maclaurin’s series and
also find truncation error.

Obtain the smallest positive root of the
equation x3 — 5x + 1 = 0, by using three
iterations of bisection method.

Discuss relative merits and demerits of
each of (i) direct methods, and (ii) iterative
methods of solving a system of .linear

equations, w.r.t. each other.

Solve the following system of linear
equations using Gaussian elimination
method, and comment on the nature of the
solution :

12x + 18y — 5z =25
3x-5y+7z=5
9x + 23y — 12z = 20

Solve the following system of linear
equations with partial pivoting
condensation Gaussian elimination
method :

x-y+3z=3
2x +y+4z="17
3x+5y—-2z=6

4

10
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For f(x)=6x2+8x+9, find A3 fix).

(b) Estimate the missing term in the following
data, using Forward Difference : 8
X 100 101 | 102 | 103 | 104
logx | 2000 {2-0043| ? |2-0128|2:0170
(¢) Derive the operators E and A in terms of 3. 6
5. Attempt any two of (a), (b) and (c) below :
(@ Find the approximate value of
3
dx . I .
using Trapezoidal rule, with
1+x
2
_ h = 0-25. 10
() Find f(x) at x = 0-1 from the following
table of values : » 10
x | 02 | 03| 04| 05| 06 |
flx) | 12214 |1-3498|1-4918| 2:56 | 3-02
(¢) Using Euler’s method to find the solution of
y =t + y given y(0) = 1, find the solution on
the interval [0, 0-8] with h = 0-2. The
independent variable is t. 10
5 8,000

BCS-054
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BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

{10 7= Term-End Examination

June, 2018 .

~ BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES

Time : 3 hours Maximum Marks : 100

Note :

(i) Any calculator is allowed during examination.

(i) Question no. 1 is compulsory. Attempt any '

three more ﬁom the next foui' questions.

1. (a) Explain with suitable example, the

advantages of using Normalized form of

representing numbers. 3

(b) For t§vo floating point numbers
x; = 07268 x 10° and x4 = 0-6271 x 10%, find
X1 — Xq in floating point representation. 3

BCS-054 1 P.T.O.
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(¢)  Find the product of two numbers given in
question number 1(b) above, in floating

point notation.

(d) Write the following system of. linear

equations in matrix form
-8x+15y=-1
7x -4y =10

(e) Find an interval in which the following

equation has a root

x> —12x + 30 = 0.

(f)  Write briefly the steps of bisection method

to find roots of an equation.
(g) WriteE and p in terms of V.

(h)  Write the expressions, one for each, which
is obtained by applying each of the

following operators to f(x) for some h > 0 :

@ D
Gi) E
Gii) V

BCS-054 2
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(i) State formulae for each of the following

interpolations : 4
6))] Newton’s Forward Difference Formula

(i) Stirling’s Formula

~(j)  Construct a difference table for the

following data : ’ 3

X 1 2. 3 4

flx) | 8 12 17 25 -

(k) State Trapezoidal rule for finding the value
b -

of integral jf(x)dx. — 4

a

(1)  Explain each of the following concepts with

a suitable example : 6
(i) Boundary value problem

(ii) | Order of a differeptial equation
(ili) Degree of a differential equation

BCS-054 3 -P.T.O.
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2. (a)
(b)
(o

BCS-054

Using 8-decimal digit floating point
representation (4 digits for mantissa, 2 for
exponent and one each for signs of
mantissa and exponent), represent the
following numbers in normalized floating

point form :
(i) 0-000725
(i) —89-6532

(ii)) —98876

Briefly discuss how ZERO is represented
as a floating point number for 8-decimal

digit representation mentioned above in

Q. No. 2(a).

Let a = 4769 x 10%, b = 657-2 x 10* and
¢ = - 5342 x 10 Find out, whether ‘+’ is

-associative for a, b and ¢ (i.e., you have to

find whether a + (b + ¢) = (a + b) + ¢ or not),
using 8-decimal digit representation

mentioned in Q. No. 2(a).

4

14
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3. (a)
(b)
(©
4. (a)

BCS-054

Solve the following system of linear

equations, using Partial Pivoting :

2x-3y+5z=4
x+5y—-4z=2
4x+3y-7z=0

11

Explain the relative advantages of direct

methods over iterative methods for solving

a system of linear equations.

Solve the rfollowing system of linear

equations by Gaussian Elimination Method : 5

TR SX— 5y¥=~11 .4

3x+7y=13

LTS

Sy

The population of a city in a census taken

onc'ei in 10 years is given below in

thousands. Estimate the value in 1975. -8

Year 1970 | 1980 | 1990 | 2000 | 2010

Population | 45 52 68 94 | 130
P.T.O.



Download More:- https://www.ignouassignmentguru.com/papers

(b)  Derive operators § and A in terms of E. 5

(¢0 Find Newton’s Backward difference form of

interpolating polynomial for the data : 7
X f(x)
6 . 21
8 42
10 85
12 157

5. Attempt any twe parts of (a), (b) and (c) below :
4

(a) Find approximate value of I = I dx

4+ 3%

2
using Simpson’s (1/3) rule taking
h =0-5. 10

(b) The values of y = Vx are given below for
x=1'5(05) 3'5. '

X 1-5 20 25 30 35

fx) | 12247 |1-4142(1-5811{1-7320| 1-8708

Cqmpute the value of f'(x) at x = 1-0. 10

BCS-054 6
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(¢) Solve the following IVP using Euler’s
method : »
¥ =1-2xy, y(0-2) = 0-1948

Find y(0-4) with h = 0-1. 10

BCS-054 7 5,000
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BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

O}« Term-End Examination
' December, 2018

BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES

Time : 3 hours Maximum Marks : 100

Note : ‘
(i)  Use of calculator is allowed during examination.

(it) Question no. 1 is compulsory. Attempt any
three questions from questions no. 2 to 5.

1. (a) Assume that a floating point representation
is of eight decimal digits with four digits for
mantissa, two digits for exponent and one
digit each for sign of exponent and
mantissa. Answer the following, using this
representation (The numbers should be
represented in normalised floating point
form. Use chopping, if required).

Represent :

@) - 235

(i) -2576

(i) + 0-007567 -3

BCS-054 1 . PTO.
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(b)

(c)

(d)

(e)

®

®)

BCS-054

What are the advantages of representing

floating point numbers in normalised form ?

If x; = 298 x 102 and x, = 197 x 10 are two
floating point numbers, then find the value
of x; — Xo. You must show all the steps.

If x3 = 271 x 10* and x, = — 153 x 107 are
two floating point numbers, find the value of
X3 X X4. Show all the steps.

Write the following system of linear
equations in matrix form :

2x+y+z=5

x+3z=9

2y + 5z=11
Show one iteration of solving the
following system of linear equations using

Gauss — Jacobi iterative method. You may

assumex=landy=1 as initial estimate.
2x +3y=8
3x +5y=13
Find an interval in which the following
equation has a root :
432 +4x - 35=0
2
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(h) Explain how calculation of next estimate
differs in Newton — Raphson method and
Bisection method of seolving non-linear
equations. _ : : 3

(i) Write the symbol and formula with respect
to f{ix) and some value of h for the following
operators :- 3

@) Forward difference
(i)  Central difference
(iii))  Shift operator
@ Express_ forward difference and backward

difference operators in terms of shift
operator. : _ 2

(k) State the Newton’s forward difference
formula for interpolation. ' 2

(1) Given the following data :

X 0 2 1 10 30

y 5 | 10 | 40 70

To find the value of y at x - 5, which of the -
methods will you choose from the Lagrange’s
method or Newton’s backward difference
formula ? Give reason in support of your

answer. A -3

BCS-054 3 P.T.O.
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(m)

(n)

(0)

2. (a)

(b)

(e

BCS-054

From the forward difference formula for
interpolation asked in question 1(k), derive
the formula for finding derivative of a
function f{x) at x = x;.

State and explain the Trapezoidal rule
geometrically.

Define the following terms iﬁ the context of
differential equations :

@ Order

(i)  Degree

(iii)  Initial condition

(iv)  Boundary condition

Explain the following terms with the help of
an example :
@ Truncation error
(ii)  Absolute error
(iii) Overflow
(iv)  Unstable problem
Obtain the smallest positive root of the
equation

¥ -x-8= 0,
by using three iterations of Bisection method.
What is Maclaurin series ? F‘iﬁd the
Maclaurin series of f(x) = e* around x = 0.

4
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8. (a) Solve the following system of linear
equations using Gaussian - elimination

method with partial pivoting condensation : I 0

x-2y+z=1
3x+y+3z=10
2x + 83y — 5z =2

(b) Using Gauss—Seidel iterative method,
‘ show two iterations of solving the following
system of linear equations : 6
4X1—X2 +X3 =10
2X1 + 3X2 —Xg= 4
X1+ 2X2 + Xg = 7

Take initial estimate as x; = xg =x3=0.

(¢) Which of the two methods —direct or
iterative, will you choose for the following
types of problems. Give reasons in support

of your answer. 242=4

6)) When the matrix is dense and order
of matrix is less than 50.

(ii) When you want small rounding off

errors.

BCS-054 5 | P.T.O.
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4. (a) Estimate the missing term (shown by ?) in

(b)

(©

BCS-054

the following data, if it represents a valid

interpolating polynomial of degree 3 :

X

2

3

4

5

6 .

| fx)

21

31

Also find the interpolating polynomial using

Newton’s forward difference formula and

find the value of f{x) at x = 2-5. 10
Find the Newton’s backward difference form
of interpolating polynomial for the following
data :

X 2 4 6 . 8

fix) | 21 | 41 80 | 140
Hence, evaluate f(7). 6
Find the A%f(x) and A%fx) for the square
function f{x) = %2, 242=4
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5. Attempt any two parts of (a), (b) and (c) given

belpw. Each part is of 10 marks. 10+10=20
(@) The value of y = x72 are. given for
x =10 (0-5) 3-0.
X 10 156 | 20 | 25 | 30

y=x32100 | 184 | 283 | 395 | 520

Find y’ and y” at x = 1-25.using FD formula.

(b) E\}aluate :
6

I(2+x2)dx
1

using Simpson’s % rule with 11 points.

(¢) Using Euler's method, find the solution of
the differential equation

y=t2+y, given y(0)=1.

Find the solution on the interval [0, 0-8]
with h = 0-2 (Please note t is an independent

variable).

BCS-054 7 ' 6,000
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No. of Printed Pages : 7 ‘ BCS-054

BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

Term-End Examination

O 792l
. . June, 2019

BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES

Time : 3 hours Maximum Marks : 100

- Note :
- (1))  Use of calculator is allowed during examination.

(i) Question no. 1 is compulsory. Attempt any
three questions from questions no. 2 to 5.

1. (a) Find the sum of two floating-point numbers
x = 06239 x 108 and y = 0-5163 x 10%. 2

(b) Find the product of x and y where the value
of x and y are given in part (a) of this

question. - 2

(¢) What is ‘underflow’ ? Give an example of
multiplication due to which underflow

occurs. . 3

BCS-054 -1 P.T.O.
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(d)

(e)

®

(g

(h)

BCS-054

Write the following system of linear

equations in matrix form :

3x+5y+8z=0
3y+2z=T7
2x-3z=-6

Solve the following system of linear
equations using the Gauss elimination
method :

13x-Ty=2

5x + 3y =15
Find an interval in which the following
equation has a root :

2x2-11x+14=0
Show two iterations of Newton-Raphson
method for finding approximate root of the

equation

x> +x-6=0 starting with x5 = 1.

Write the notation and formula for the
following operators :

i) Central difference operator

(i)  Shift opefator

(iii) Forward difference operator

2
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(i) Write V and 3 in terms of E. 3

() Define the term interpolation with the help
of an example. State the Newton’s backward

difference formula for interpolation. 2+2=4

(k) . Construct a difference table for the following
data : 2

fix) | 9 | 15 | 29 31

() From the Newton's backward difference
formula asked in part (j), derive a.
rule/formula for finding the derivative of a
function f{x) at x = x,, 3

(m) State trapezoidal rule for finding the

approximate value of integral
b

jf(x)dx.'

a

Also show it geometrically. 3

BCS-054 . 3 P.T.O.
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(n)

Define the following terms and give one
example for each of the following in the

context of differential equations :
(i) Order

(i)  Degree

(iii)  Initial conditions

(iv)  Boundary conditions

Assuming an 8-decimal digit floating point

representation (with 4 digits for mantissa,

- two digits for exponent and one each for sign

2. (a)
(b)
(c)

BCS-054

of mantissa and exponent), represent the
following numbers in normalised floating
point form (use choppirig, if required).

(1) 23563255

(i) -63-27832

(iil) - 0-0000235

For each of the three numbers in Q.No. 2(a),

find the relative error in its normalised

floating point representation.

Obtain the approximate value of smallest
positive root of the equation
X +4x-12= 0,

by using three iterations of bisection method.

4
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(d)

3. (a)

(b)

(c)

BCS-054

Find the Maclaurin’s series of flx) = e

around x = 0. (Please note i—e":ex)

Calculate the approximate value of e using
first four terms of this series.

Solve the following system of linear
equations with pivotal condensation
Gaussian elimination method :

2x+3y-z=11

Xx-by+T7z=0

Ix-y-=3z=4

Solve the following system of linear

.équations using Gauss-Jacobi iterative

method. Perform only three iterations.
6x-Ty+3z=15
Xx-5x-2z=4
3X+2y+2z=2
Take initial estimates as x = 0, y = 0 and
z=0:

Define the following with the help of an
example : A

4} Ill conditioned problem

(ii)  Rounding off errors

(iii)  Algebraic equations

(iv) Transcendental equations

10

5 ' P.T.O.
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4. (a)
(b)
(e)

BCS-054

Find the Newton’s forward-difference
interpolating polynomial for the following
data : '

X 1 2 3 4 5 6

fix) | 12 | 22 | 44 84 | 148 | 242

Hence, obtain the value of f(x) at x = 1-5 and
x =20,

Estimate the missing term (represented
by ‘?) in the following data, if it represents a

valid interpolating polynomial of degree 3.

X 1 2 3 4 5
f(x) 5 24 ? 128 225

Given the following data for interpolation :

X 0 1 5 15

flx) | 20 | 60 | 120 | 200

To find the value of fix) at x = 2, which of
the following methods will be used by you ?

. Bessel's interpolation formula
. Newton’s FD formula
. Lagrange’s interpolation method

Give reasons in support of your answer.

6
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(d) What is inverse interpolation ? Explain with
the help of an example. 3

5. Attempt any two of the following parts : 2x10=20

(a) Find the approximate value of the integral
10 '

1=I dx
Jo \/1+x2

by Simpson’s %rd rule dividing the interval
[0-2, 1-0] to 4 equal sub-intervals. Compute

up to four places of decimal only.

(b) Find the value of f(x) or y' and f"(x) or y” at
x = 1-25 for the values of y = x#3 given in
the following table :

x 10 15 | 20 | 25 | 30
y=fx)=x%3 | 1 |1:310 | 1-587 | 1-842 | 2:080

(c) Solve the following differential equation -

using Euler’s method :
y’ =1-2 xy, assume that y(0) = 1.

Find the solution in the interval [0, 0-8] with
h=02.

BCS-054 7 5,000
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R963G4
No. of Printed Pages : 7 BCS-054
BACHELOR OF COMPUTER

APPLICATIONS (BCA) (Revised)
Term-End Examination
December, 2019

BCS-054 : COMPUTER ORIENTED NUMERICAL
TECHNIQUES

Time : 3 Hours _ Maximum Marks : 100

Note : Question No. 1 is compulsory. Attempt any
three more questions from the questions no.

2 to 5. Use of any calculator is permitted.

1. (a) Find the absolute error and relative error
in the numbers 432.8 and 0.12584 if four
digit mantissa is used and chopping is used
for approximation. . 4 |

(b) Round the foliowing numbers to two
decimal places : 2

38.21416, 4.3742, 82.375, 2.4869

504 (B-19) P. T. O.
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(c)

(d)

(e)

[2] " BCS-054

For the following two floating point

numbers : 3

x, = 0.5527 x 104
and %y = 0.6243 x 103

find x; - %,. The result should be rounded

to four decimal digits.

Find the product of x and x, given in

Q. No. 1 (¢) above. The result should be
chopped to four decimal digits. 3
Find the Newton’s forward difference
interpolating polynomial for the following
data. Hence obtain the value of f (x) at
x=1.5: 6
)
34
60
90
124
162
204

B Ot b W N e R

(B-19)
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®

(g

- ()

®

CS-054

Write the following system of linear

equations in matrix form : 2
x+2y+32=14
x—y=-1
y+3z=11

Solve the following system of linear
equations using Gauss-Seidel iterative
method ; ’ 5
x+6y=13
dx-y=2
Perform two iterations, taking x = 0 and
¥ =0 as the initial values.
Find an interval in which i:he following
equation has a positive root : 2

- 2x% + x2 - 20x+12=0

- Find - Af- for the following ’ functions for

. some h>0: » , 3
@) f(x) = 322
) f@=2. ..

0)

Find the approximate  value of
1 dx . . .
I= Io To % using Trapezoidal rgle
dividing the interval into five equal parts.
10

P.T.O.



2.

Download More:- https://ww[v,"wouassign mentguru .corri‘/gi-ggr_ﬁ54

()

(b)

(©

Using an 8-decimal digit floating point
representation (4 digits for mantissa, 2 for
exponent and 1 each for sign for exponent
and sign for mantissa) represent the
following numbers in normalised floating
point from (using chopping if required) : 6
@) 92752 '

(i1) —93.231

(ii1) —-0.0012345

Solve the following system of linear
equations by using Gaussian elimination
method : 8

X — Xy —x3 = =3
2x) +3xy +5x3 =7
0 —2x3 +3x3 =-11
Give one example each of the following : 6
(i) Iil conditional problem
(i) Ordinary differential equation (ODE)
.of degree 3 and order 2

(tii) A system of inconsistent linear

equations in two variables.

(B-19)
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3. (a) Consider the initial-value problem : 6 -
y'=0.2xp, YD) =1
Use Euler's 'method to obtain an
approximation to y(1.2) using h =0.1.

() Using Lagrange’s interpolation formula,
find the form of the function y(x) from the

following table. Also compute f@®: 7
x Y
0 6
2 20
b 56

(c) Write the expressions, one for each, which is
obtained by applying each of the; following
operators to f (x) for some h >0 : 4
@ Vv
() 3
(iii) p
(iv) E

(@) Derive the relation between 3 and E. 3

e

P.T.O.
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4. (a)

(b)

(c)

5. (a)

Solve the following system of linear

equations using partial pivoting : 10
x+y-5z=0
Sx +2y-2z=18
2x-2y+2=3

Find a real root for the equation
x3+x-5= 0
Using Regula-Falsi method, taking x co-

ordinates of initial points as x = ( and
x = 2. Perform only two iterations of the

" method. 7
Make the Newton’s divided difference table
for the following data - 3

x - f®
1 10
2 20
4 40
8 80

Explain the concept of overflow and
underflow in the context of decimal floating
point number with the help of one example
of each. 6

(B-19)
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(b) Find by Newton-Raphson’s method, the
real root of the equation x%-8x+1=0
taking x = 2 as the starting value. Show
three iterations. 7

(¢) Apply Newton's backward difference
formula to the data below to obtain a

polynomial of degree 4 in x : 7
x Y
1 1
2 -1
3 1
4 -1
5 1

BCS-054 ' 7,000
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No. ofPrmtedPages 7 . BCS 054

BACHELOR OF COMPUTER
APPLICATIONS (BCA) (REVISED)
Term-End Examihation
June, 2020
BCS-054 : COMPUTER ORIENTED

NUMERICAL TECHNIQUES

Time : 8 Hours Maximum Marks - 100

~ Note : () Any  caleulator is allowed -during

examination.

(@0 Question No. I is compulsory. Attempt
any three questions from Question No. 2
to 5.

1. (a) Write formulas for absolute error and
| relative error. If the represented value of
X; is 3.1428 and its actual value is
X; = 3.14285, find absolute_ and relative '

errors. 4

P.T.O.
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(b)

(©

@

(e)

[2) BCS-054
Solve the following system of linear
equations using Gauss Elimination

method : 5
- Xi+Xa+X3=3

4X; + 3Xz+4X3=11

9X1+ 3Xz2+4X3=16
Use Newton-Raphson method perfo‘rmi_né
only 2 iterations, to | find a root of the
equation x> — 2x — 5 = 0 near the value 2. 5
Prove that : | 3

A=E-1

Using the data given below find f(2) by

using the Lagrange’s interpolation

method : 6
x f(x)
0 2
1 6
3 8
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®

{e)

G

[3] " BCS-054
Calculate the value of the Integral I; x2dx

by using Simpson’s 1/3 rule, taking
h=02. o | . 6
Given that y' =x2+y and y(0)=1,

determine the value of y when x = 0.1,

~ using the Euler’s method. 6

Assume that a ﬂoatihg point
representation is of eight decimal digits
with four digits for normalised mantissa,
two digits for exponent and one digit each

for sign of exponent and mantissa. Answer

the following, using this representation

{use chopping 1f required). 1,1,1,2

(1) —35678

(ii) + 0.0035622

(iii) Addition of numbers given in (i) and
(ii) above

(iv) Multiplication of numbers given in (i)

and (i1) above.

P.T.O.
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2. (a)

(b)

©

[4] BCS-054
Solve the follbwing systeni of equations by
usiné Gauss-Seidel iteration method.
Perform only two iterations taking
x=y=z=0 as the initial approxima-
tion: 8
8x-3y+2z=20
4x +1ly—z=33
6x + 3y + 12z = 35
Find a root of the equation : 8
$-2=0
using the Regula-Falsi method. Perform
only two iterations.
Define the order and degree of a

differential equation. Find the order and

the degree of the equation : 4

3., 6
a3 dx
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[5] ~ BCS-054.

3. (a) Using Newton’s forward interpolation
formula on the table of values given below,

obtain the value of y when x= 0.4 : 7
x | y
1.1 0.21
1.3 0.69
1.5 1.25
.7 1.89
1.9 261

() Evaluate 113% by subdividing the
interval (1, 3) into 8 equal parts and usiné
Trapezoidal rule. 6
(¢c) Solve the followmg system of equations by
using Gauss Jacobi’s iteration method 7
8x + y+z=38 |
2x+4y+z=4
x+3y+5z=5

Perform any two iterafions.

P.T.0.
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[6] BCS-054

4. (a) Apply Newton’s backward difference

®)

)]

5. (a)

interpolation formula to find" f(x) from

the following data. Also compute f(2.5) :7

s £(x)
0 ) 4
2 24
4 39

Solve the following system of linear
equations using Gaussian elimination
method using pivotal condensation : 10
_3x-—2y+62 =17
bx—y+z=9
2x+12y -~z =-12
Explain, how the fixed point method for

solving non-linear equations is related to
Newton-Raphson method. 3

Evaluate Ll) e~ dx, using Rectangle rule by

taking h = 0.5. 5
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| [7] BCS-054
(b)r Find the smallest positive root of the
- equation x3 - 3x-5=¢ using the Bisection
method. Perform only three iterations, 6
(© Write the symbol and formula with
‘respect to f(x) and A for the following
operators : 4
() Central difference
‘(i) Averaging opérator
(d) ‘Explain the concept of overflow and
underflow in the context of floating point

decima_l number representation with the
help of one example of each, 5.

BCS-064 | - 47D
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