BITS PILANI, DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI

COMPREHENSIVE EXAMINATION — Il YEAR - Il SEMESTER 2012-2013

Date: 02/06/2013 Course: Numerical Analysis AAOC C341
Duration: 3hours Total Marks: 120 Weightage: 40%

ANSWER PART - A, PART - B AND PART — C SEPARATELY

Use FIVE digit arithmetic with rounding wherever applicable

PART - A

1. Use Muller's method to find a root of the equation €~ =3 Inx at the end of first
iteration if the root is near the points 1, 1.2, 1.5. [10]

2. Find the Fourier series of f(x)=x in [0,4]. Assume the periodicity of the function in

the given interval. [8]

3. Use fixed point iterative method to find a root of ¢* —3x” = 0, with the iterative scheme

x=In (3x2). Perform three iterations, by taking the initial root as 3. [6]

4. Find the double root of x* — x> —x+1=0 by Newton’s method at the end of third

iteration with x, =1.5. [6]

5 Let f (x)=\/;deﬁned in [15, 21]. Use Newton’s forward interpolation method to find

f"(x) at x=20with h=2. 8]
' dx o » . 1 . .
6. Evaluate >-by using Simpson 1/3™ rule with A =g, also find the approximate value
Jl+x
of 7. [8]
' sinzx
7. Evaluate J‘ by using 2-point Guass Chebyshev quadrature. [8]

] {x(l B x)}m

8. Find the largest eigen value for the given matrix at the end of third iteration using power

method starting with the vector (0 0 I)T
1 3 -1
3 2 4 [6]
-1 4 10
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AAOC C341 — Numerical Analysis

Test - 2 (Open Book)

Date: 25.04.2013 Max. Marks: 60
Time: 50 Minutes Weightage: 20%
ANSWER ALL QUESTIONS

1. (a) Let f(x)=e*"defined in [2,3]. Use Newton’s forward interpolation method to find
fiv (x) at x=2.5. Take h=0.2and use 4 digit arithmetic with rounding. [10]

e2x _ 67235

(b} Express first three terms of in terms of Chebyshev polynomial.  [8]

2. a) Evaluate the following integral by dividing the range of X in @ equal subintervals

using Simpson's % rule. Use 8-digit arithmetic with rounding. [8]

0.9 cosx

Ix+e e

2
0_1+x

b) Evaluate the following integral by 3-point Gauss-Legendre quadrature. Use 6-digit

arithmetic with rounding. [71
4
Ix2+2x—1
= ix

1 V1+x2

3. Fit a natural cubic spline curve and evaluate the spline value at X =3for the

following data using 6 digit arithmetic. [15]
x: 3 45 7 9
f(x): 25 1 25 05

4. Find the half range Fourier Sine series approximation of the given function in the
interval (0,2).

f(x)=e"sin(2x-1) | [12]
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QNo.: 200

{ 0 1 2 3 4 5 6
x; 0 0.1 0.2 0.3 0.4 0.5 0.6
fi | 271828 2.77687 2.75446 2.66013 2.51031 2.32406 2.11959
i 7 8 9 — @%m)
X 0.7 0.8 0.9 \
¢ ( = vk, Ry b esesand
fi | 1.91185 1.71167 1.52592 . . .
P (Ai%31))
Therefore,

B a dx =2 o+ fo+ 25 (fa+ )+ 35 Fat fot fat fs+frtf)] —— 1)

o 1+x2

=2.09143,

QNo: 2.(4)

N 5 -
By substituting x = i‘;i, weget u = 2"3_5 and dx = ;du.

Integrand is

3{(3u+5)2+4(3u+5)—4}

g(u) =

jjlg (u)du.

By 3-point Gauss-Legendre quadrature,

4%,/ 4+(3u+5)2

Hence the given integral becomes,

fl 3o BYi8 ol P
W =591~ 5590 +591 I

L 5 8 5
= f_lg(u)du =5 *311293+5+5.71013 +5+7.79769

- —— 17

=11.1371.
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Date:
Time:

BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
Third year — Second semester 2012 - 2013

Numerical Analysis (AAOC C341)

Test - 1 (Closed Book)
07.03.2013 Max. Marks: 75

50 Minutes Weightage: 25%
Answer ALL Questions

Evaluate the cubic polynomial f(x)=3.178 x* +0.931 x* —0.079 x + 0.541 at

x=0.234 using five digit arithmetic with rounding in nested form. Write the
advantage of using the nested form and also find the relative error. [10]

Consider the following equation: 4¢* —15= 0. Perform two iterations of secant
method using 5-digit arithmetic with rounding starting with X, =1, x, =1.2  [15]

Find a root of the nonlinear equation /' (x) = x° + 2x — 1 with the values 0.5, 1.0,
1.5 at the end of first iteration by Muller's method using 5 digit arithmetic with
rounding. Also write the starting values for the next iteration. [15]

Find a root of the equationx® —x—9=10 using Newton’s method starting with
X, = 2. Do two iterations using 5-digit arithmetic with rounding. [10]

For f'(x)ze"x—~31nxdeﬁned in the interval [1,2], write two different possible

iterative functions and check the conditions of convergence of fixed point
method. [10]

Solve the system of nonlinear equations y—x* =0 and 36-4x* ~9y* =0 using
Newton's method starting with x=1, y=2. Find the root at the end of first
iteration using 5-digit arithmetic with rounding. {15]
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BITS Pilani, Dubai Campus
Dubaj International Academic City, Dubai :‘
I YEAR It SEMESTER 2012-13 _ B
QUIZ - 2 (Closed Book)

Course No: AAQC C341
Weightage: 7%
Max marks: 21

Course Title: Numerical Analysis
Date: 16.05.2013 -
~Time; 20 minutes

Name of the Student:

ID No: Name of the Faculty:

1. Consider the initial vatue problem % =x?y, ¥(2) =1.5. For step size A, the 3 order Taylor

series for determining y(2 + /) is obtained as y(2 + h) = A+ Bh+Ch* + DI’ Find the values
of A, B, C D. [6]




2. Solve the following differential equation by modified Euler’s method to find y(1.5) with
h=0.5.Use 5 digit arithmetic with rounding.

j—i}:—Zx-i-y,y(I):ﬁl




3. Solve ?—)- =x"+»* with initial condition »(2)=3 by using 2™ order Runge Kutia (RK)
X

method. By taking 2=0.1, find y(2.1). Use five digit arithmetic with rounding. {5]




. ody ]
4. Giv —= {0y =2, If »{02)=2.09, v{0.4)=2.17, v{0.6)=2.24 find 0.8
1ven o x+y’y( ) }( ) ,}’( ) ;}( ) n y( )

using Milne’s predictor formula y,,, . =y, , +4§7h(2y;2 - ¥, +2y, ). Use 5 digit arithmetic

With rounding. [5}
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QUIZ - 2 (Closed Book)
Course Title: Numerical Analysis Course No: AAQC C341
Date: 16.05.2013 ' Weightage: 7%
Time: 20 minutes ~_Max marks: 21

Name of the Student:

ID No: Name of the Faculty:

1. Consider the initial value problem % =x"y, y(2) =1.5. For step size 4, the 3" order Taylor
series for determining p(2 + /) is obtained as (2 +A) = A+ Bh+ Ch* + Di’. Find the values
of A, B, C, D. 6]

I
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2. Sclve the following differential equation by modified Euler’s method to find »(1.5) with
h=0.5. Use 5 digit arithmetic with rounding.

%:—2x+y,y(})r:—l

%\y: ffp #kf(%o‘j)

[ -

T 2,3/

= "’3'{7*5/ [g}




3. Solve %} =x"+ y* with initial condition y(2)=3 by using 2™ order Runge Kutta (RK)

method. By taking ~=0.1, find »(2.1). Use five digit arithmetic with rounding. [5]
k{ ~ h of"(‘”@, *JJ At
Moo= n o #h g dk) = 229

g = ¥, + L

N
2 -

(b, #eo) = 4. 79¢ [?]-




4. Given o cy(0)=2 If p(02)=2.09,y{04)=2.17, y(0.6)=2.24 find }:(0.8)"
dx  x+y

. . . 4h .. , . L .
using Milne’s predictor formula y,,, , =y, ; +?~(2 Yoy — Yo +2y,). Use 5 digit arithmetic

with rounding.

[5]
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
I YEAR | SEMESTER 2012-13
QUIZ - | (Closed Book)

Course No: AAOC C341

Course Title: Numerical Analysis
Date: 28.03.2013. Weightage: 8%
Time: 20 minutes Max marks: 24

Name of the Student:

Name of the Faculty:

ID No:

6 -2 4

1. Forthe matrix A=/-3 6§ -
~5 -2 6

k.

find |4, 4], .|4],

6]




2. Find a solution of the following system of equation at the end of first iteration by Gauss
Seidel method starting with xl(o) =2.756, x2(°) =1.857, xB(O) =—3.659. Use 5 digit arithmetic
with rounding. [6]

3x, +0.4x, - 5x, =29.8

4x, +3x, +0.7x;, =152
0.6x, +4x, —3x, =21.8




3. Fit a cubic through the first four poinis of the following data and use it to find the
interpolated value for x:=2.96using Lagrange’s interpolation formula. Use 5 digit
arithmetic with rounding.

x: 3.2 2.7

5.6
51.7 6]

.
oo

Lo
oo
[O%)

flx): 22.0 17.8 142




4. Form the divided difference table for the following data using 5 digit arithmetic with

roundirig.
i 2 2.5 2.8 32
fx): 0301 0.345 0.380 0.915
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Course Title: Numerical Analysis Course No: AAOC C341
Date: 28.03.2013 Weightage: 8%
Time: 20 minutes , Max marks: 24

Name of the Student:

ID No: ' , Name of the Facuity:__

6 -2 4
I. Forthe matrix 4=| -3 6 ~1|find [4] ,|4],.]4]. [6]
-5 2 6

JA = enmx o 00 1) g, f2]

]

M, = o § il = 13 (]

/MN@ = (34+<r+ (6 +F 43&4 [ frs + 4 —F%éj

= ) 147 [~




2. Find a solution of the following system of equation at the end of first iteration by Gauss
Seidel method starting with x =2.756, x, =1.857, %, = -3.639. Use 5 digit arithmetic
with rounding. _ N : 16]

3x, +0.4x, -5x, =29.8
4x, +3x, +0.7x, =152
0.6x, +4x, -3x, =21.8
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3. Fit a cubic through the first four points of the following data and use it to find the
interpolated value for x=296using Lagrange’s interpolation formula. Use 5 digit

arithmetic with rounding,
x: 3.2 2.7 1 : 4.8 3.6
3
2

f(x): 220 17.8 o422 1383 517 6]

-

froz) o (206=27) (27600 ) (2% 08)

S

(3.2 _2.7) (5.1,/)_/3-'2_—@;8’)

(2% -5=>) /%CM’”U (2%~ 2) o +
(?»'7-3-2,) (1,7,,(‘) (2.7,4.\,9J

(94 2) Goi3e ma) O W

[1=>=) (i~ 2-7) _6* #¥)

(2- %4 3> ) /i-%lp——?»7)(9f‘ V6 - {)39.3 .
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4. Form the divided difference table for the following data using 5 digit arithmetic with

rounding. [6]

Py
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