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BACHELOR OF COMPUTER APPLICATION
Paper : BCA-302
[ Mathematics—ITI (Numerical Analysis) |

( New Course )
Full Marks : 75
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

1. What is the relation between E and A? 1
2. Wrte the statement of bisection method. 2

3. Express  f(x)=3x> -4x?+3x411 into
factorial polynomial and hence show that
A’ f(x) =18, 4

4. (a) Find a real root of the equation
sinx=10{x-1)
using iteration method. 7
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(2)

Or

(b) Using regula falsi method, find the real
root of the equation

x® -2x-5=0 7

5. (a) Solve the system of equations by Croult’s
method : 8
x) +Xp —2X3=2-5
4x; —2xy + X3 =55
3x; —xy +3x3 =9

Or

(b) Use Gauss elimination method to solve: 8
2x+y+z =10
3x+2y+3z=18
x+4y+9z =16

6. (@) Compute the values of e* at x=0-02
and at x=0.38, using suitable
interpolation formula on the table of
data given below : 8

ez 2 () o1 02 0-3 02
&< 1 10000 1-1052 12214 1-3499 1-4918
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(3)

Or

(b} Use Gauss forward formula to find a
polynomial of degree four or less which
takes the following values of the formula

fix) 8

A e | 2 3 4 S
fx) : 1 -1 1 -1 1

7. {(a) Find the wvalue of y at x=5 (using
Lagrange's interpolation). Given

X =4 1 3 4 8 10
7RI 5 19 32 40
8
Or
(b) Given
]Oglo 654 = 2 = 81 56
logo 658 =2. 8182
log,p 659 =2 8189
log,, 661 =2- 8202
Find the value of log,, 656 by Newton’s
divided difference [ormula. 8
8. By dividing the interval into 6 equal parts,
G ddx o
evaluate [0 ———, using—
paef) 12 55 e
fu) trapezoidal rule;
(b) Simpson's one-third rule;
fc) Simpson's three-eighth rule;
{dd) Romberg's method. 10
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(4)

9. Find f'(1-5) and [“{1-5) from the following
table : 7

X g 1-5 20 2-5 30 35 40
fxp o 3375 7000 13625 24-000 38875 59000

10. (a) Use Picard’s method of successive
approximation to solve

dy

—Z=x+

dx y
with boundary conditions y=1, when
x=0. 8

Or
()  Use Runge-Kutta fourth-order method
to solve
dy

== for x=1:4
dx Xy

initially x=1, y=2 (take h=0-2). 8

11. Solve any three of the following differential
equations : 4x3=12

/ dy u2
I
{1 R

d
i) (1-x2) 2 - xy=1

@ | ldx Y

(i) x?dy+{x+1idx =0

i) (x? = x%ydy+(xy? +y*)dx =0

* &k &
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Full Marks : 75
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

1. fa) Perform five iterations of the bisection
method to obtain the negative root of
the equation

i) =x* -5x+2 g

Or
(b) Find the positive root of
x* =2x+5

by regula falsi method.
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A1 2 )

2. (a) Solve the system of equations
2x {2y+z=1
4x+2y+3z=2
X+y+z=3

{) by using Cramer’s rule;
fi} by determining the inverse of the
. coeflicient matrix. ] 8

Or

(B} Solvc the follc;Wiﬁg systcrh of équal.ions
using Gauss elimination method :
2x; + X + X3 +2x4 =2
4x; +2x3 +x4 =3
3x; +2x9 +2x3 =-1
Xy £3X, +2%3 = -4

3. (aj By the principle of leasl squares, fit a
curve of the form y=ax’ to the

following data : g
x 2 3 4 S 6
y | 1as | 1728 | 2074 | 2488 | 3985
Or

{b) The temperature 8 of a vessel of cooling
time 7 in minutes since the beginning of
observations are connected by the law
of the form #=ae” +c. The corres-
ponding values of @ are given below :
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(3]

t (4] 1 2 3 5 7 |10 |15 20
A 152-8/48'8(460|43-5|39-7|36-5/33-0/ 287|260

Find the best values of @, b and ¢ using
the method of group averages.

4. (a) Estimate the value of f{22) and fla2)
from the following data using Newton’s
interpolation formula - 8

x [ 20]25(30|35| 40| 45

Sfix)| 354 | 332 | 291 | 260 | 231 | 204

Or
{6} The following table gives the specific
heat  of ethanol at  difierent
temperatures :
Temperature (x °C) 0 |10|20)30]| 40| 50
Specific heat (y)  |0-51]055/0-57]059]062] 067
Estimate the specific heat

corresponding to 15 °C and 45 °C using
Gauss’ interpolation formula.

5. (@) The amounts (A) of a substance
remaining in a reacting system after an
interval of time ¢ in a certain chemical
experiment are given in the following
table :

! 2 5 8 i1
A | 948|879 81-3| 687
Use Lagrange's interpolation formula to

find the value of A when =11 and
t=12; 7
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for the following data :

( 4

)

5 ) Or
" (B) Construct the divided difference table

v

X 05

1-5

34Q

50

6-5

80

flx) | 1625

5-875

310

131:0

282-125

521-0

He'nce, find the Newxon s." divided
 difference mterpolatmg polynomial and
approximation to the value of S(7).

6. Find
dy o d%y '
dx dxz =
at x =51 from the following data :
x| s0 | 60 | 70 [ 80 | 90
19:96 | 3665 | 58-81 | 77-21 | 94-61

7. Dmdmg the range into 6 equal parts, find
the approximate value of

dx
04 x

using

() Simpson’s one-third rule;
(i) Simpson’s threc-cighth rule;
fiii). Weddle's rule.
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(5)

8. Salve the differential equation

x@=y—xl.an:l!
dx

9. Solve the differential equation
y =x+y’
subject to the condition 10) =1 by Picard's
method. 7
10. (a} Given

dy y_1
4= =— Y} =1
e %2 yll)

Evaluate y(1-3) by maodified Euler's
method. 3

Or

(b) Using Runge-Kutta method of fourth
order, find 40-1), {0 2) and 40 3) given
that

dy
— =] 1 =2
, xy, 1)
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