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Candidates are required to give their answers in their own words as far as practicable.
Attempt All guestions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Explain the importance of Numerical Methods in the field of Science and Engineering.

Write a pseudo-code to find a real root of a non-linear equation using False Position
method.

Find a positive root of the equation x?sinx—e* +2=0 correct to 3 decimals using
Bisection method.
Using L-U method solve, the following system of equations
2x+3y+z=1
6x~3y+4z=17
= Sx+7y+6z=10

Determine the dominant eigen value and corresponding vector of the following matrix
using the power method:

2 6 3

6 5 4

3409

Fit the following set ofdata to a curve of the form y = ae™ .

Xt 3 4 151617
y{ 1511102178 | 55138 1.7

Using the Cubic Spline interpolation technique, estimate the value of ¥(4) from the
following data:

xi 1 3 5 7
y |1.56]-0.43 |-16.90 | 6.10

Derive an expression to evaluate first derivative from Newton’s backward interpolation

formula and evaluate %}i at x = 8 from the following table.
%

x|0 2 4 6 8
'y | 0]-0.7553 | -11.2151 | 34.2867 | -8.3226

(4]
[6]

6]
(8]

(8]

(8]

8]

[3+3]




%

2
9. Use Simpson’s%— rule to evaluate jﬂé g—;i:édx , taking n = 6 and also find the absolute
+X
error with exact value. [3+1]

10. Write a pseudo-code to solve an initial value problem of first order differential equation
using Runge-Kutta 2 method. ¢ [4]

11. Using Fourth-order Runge Kutta method, solve the following differential equation for y at
x=02andr=04;

Y -xyt4yi=0, y=1, y(©0)=0 [8]
12. Solve Poisson’s equation Uxx + Uyy =243(x> + y*) over the square domain 0<x<1, :
0 <y <1 with step size h= % with u = 100 on the boundary. [10]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. "

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define error and write its different types with examples. If x = 1.350253 is rounded off to
Four significant digits, find absolute and relative errors. [4]

Write an algorithm to find a real root of a non linear equation using secant method. [6]

3. What are limitations of Newton-Raphson method? Using Newton-Raphson method, find

10.

11.

12.

a root of equation

xsinx + cosx = 0 which is near to x = 7. [2+4]
Solve the following system of linear equation using Gauss-Seidal method, correct to 3
decimal places. [8]
2%, +6x5 —3x, =31
6%, +2x, =14
-3x,+5%x, =9

2X1 +X2 _5X3 +9X4 ="‘9

Obtain the dominant eigen value and its corresponding eigen vector of following matrix

using Power Method. (8]
1 4 4
4 1 8
4 8 1

Fit the curve of the form y = a logex + b to the following data sets. [8]

22 g 4 | 5 6 7
y |5.451626|6.84|7.29 766|796

Approximate y(2) and y(10) using appropriate interpolation formula from the following

data: [8]
x. 2 [ 4 3 6 7 8 9
y|4.8|84|145]23.6]36.2 528|739

Derive Newton-Cotes general quadrature formula for integration and use it to obtain

Simpson’s —-—;— rule of integration. [6]
itan”'x :

Evaluate J;) it using Gaussian 3 point formula. [4]

b 4

Solve the following boundary value problem using shooting method [10]

d’y ,d : :

Y 2% 4 y=e*, withy(1)=1and y(2) = 5; Taking h = 0.25

dx dx

Write a pseudo-code to solve an initial value problem of first crder using Runge - Kutta 4

method. [4]

Derive recurrence formula for solving one dimensional heat equation U, = ¢?Uyx. Using it
solve the heat equation Uy = 0.5 Uy, 0 < x<5,0<t <4 with boundary conditions

e e G~ 1 A1 A3
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The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Candidates are required to give their answers in their own words as far as practicable.

. Discuss the significance of Numerical Methods in the field of science and engineering.

2. Find a real root of the equation cosx—xe* =0, correct to four decimal places, using

Regula-falsi method.

3. Write pseudo-code for finding a real root of a non-linear equation using the Secant

Method.

4, Solve the following system of linear equations using the Gauss-Elimination Method.
3z1 — 229 + 373 + 224 = 16
201 — 329+ 223+ 34 =9
521 + 323 —bxg +4zy =T
4z + 233 + 23 — 3z4 = 16

5. Find the dominant Eigen value and corresponding vector of the folloWing matrix using

the Power Method.

5 2 3
2 4 2
3 25

6. Write the pseudocode to fix a given set of data to a second degree polynomial
(y =a+bx+cx?) using the Least Square Method.

7. Fit the following data to the curve y =ax” using least square method.

X

350

400

500

600

b

61

26

7

2.6

2¢ . et oo . ;
8. Evaluate L (sinx +cosx }dx using Gaussian 3-point formula.

9. Derive the formula for computing first and second derivative using Newton's forward
difference interpolation formula.

10. Solve the following boundary value problem using Shooting Method employing Euler's
formula taking a step-size of 0.25.

y'=x-y+Yy' subject to boundary conditions y(0)=2 and y(1)=3

11. Solve the elliptic equation (Laplace) p,, +p,, =0 for the square mesh 0 <x <1,0<y<l
where h = Ax=0.25 and k = Ay = 0.25 with the following boundary conditions:

4(0,0) =0
4(0,0.25) = 1000
(0.0.50) = 2000

(0.25,0) = 500 | u(0.5,0) = 1000

u(0.75,0) = 500

u(1,0) =0
u(1,0.25) = 1000
w(1,0.50) = 2000

[4]

[6]

[6]
(8]

(8]

[8]
(8]

(6]

[6]

[10]

[10]
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Attempt All questions.
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Assume suitable data if necessary.

. Construct Divided Difference table from the following data:

x|-1 12 14131 6
y |14 1515|619

Find an approximation of the root of the equation x°-x-11=0 by using Bisection
method correct to three decimal places.

Write an algorithm for finding a real root of non-linear equation using Newton Raphson
method.

Solve the following system of linear equations using Gauss-Seidal iteration method.
6x; +X, —X; +2x, =4

2x, +5x, —4x, +6x, =5

X, +4x, +3x, -x, =2

X HX, #2K e N, =5

Find the largest Eigenvalue and corresponding Eigenvector of the following matrix using
power method.

2 =1 0
- 2=
0 -1 2

Evaluate y(10) by using Lagrange's interpolation formula from the following data:

& D 6 9 11
12 113 |14 |16

Using least square method, fit a curve y=ae™ to the following data:

X 4 .9 7 8 10
y | 1847 | 39.11 | 82.79 | 136.5 | 371.03

Find the value of cos(1.74) from the following table.

X 1.2 1.74 1.78 1.82 1.86
sinx | 0.9916 |0.9857 [0.9781 | 0.9691 | 0.9584

Derive composite simpson's three-eight formula for the integration.

Write Psudocode to solve a first order differential equation using R-K 4 method.
Solve the boundary value problem y'4xy'+y =3%x7 +2,y(0) = 0,y(1) =1

Solve the laplace equation U + U,, =0 over the square grid with boundary condition as

shown in figure. . 80 100 80

50 Ul 02 U3 50
60 U4 US U6 60
50 U7 U8 U9 50

(4]

(6]

(6]
[8]

(8]

(8]

(8]

[4]

[6]
[6]
[6]

[10]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Write an algorithm to solve a non-linear equation using secant method.

Find the positive root of equation cosx —1.3x =0, correct to six decimal places using
Newton Raphson Method.

Discuss the limitations of fixed point iteration methods graphically.

Using Factorisation method, solve the given system of linear equations.

2x—-5y+z=12
-x+3y-z=-8
3x-4y+2z=16

Find the largest eigen value and corresponding eigen vector of the matrix:

1= 3

-1

3 2 4
-1 4 10

using least square method, fit a curve y = ax” + bx + ¢ to the following data:

X

20

40

60 80

100 | 120

b 4

3.3

9.1

149 (228

333 [46.0

Use cubic spline interpolation to estimate f(2.5) from given table.

X

1

2

3

4

f(x)

0.5

0.3333

0.25

0.20

Derive Newton-cotes quadrature formula for integration and use it to obtain the
trapezoidal rule of integration.

The following table gives distance (s) of a particle at time (t):

{

0.2

0.4

0.6

0.8

1.0 1.2

S

0.12

0.49

110

2.02

320 {4.67

Calculate the velocity at time t = 0.3

Write Pseudocode to solve a first order differential equation using Euler's method.

Using Fourth order Runge-Kutta method, solve the following differential equation for y at

x=0.2and x=0.4:

y'-xy?+y’ =0,y(0)=1y'(0)=0

Solve Poisson's equation u +u,, =729x’y” over the square domain 0<x<1,0<y=<l

with step size h = 1/3 with u = 0 on the boundary.

L

[6]

[6]
[4]

18]

(8]

(8]

18l

[6]
(4]

[4]

[8]

[10]
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. Show that the followmg data palrs ea’usfy a cublc polynoxmal by constructmg a d1v1ded
) dlﬁ'erence table :

y 8' 85537 ""40 49,:-:: 25 e L

2. _Fmd a posmve real root of the equatlon xe* +smx O 5 th an accuracy of 6 decm]al
f places using Newton-Raphson Method N
3. :erte pseud -code to’ ﬁnd a real oot of ¢ ennon-

4. Solve the followi g’system of lme.ar‘ q twns"us_ng’ Fac
9%, +5%, =8x, =19 R :

_ 5xb1 —35&2 + 8x‘3 =19
. 7x1 +;4X2 —5X.3_ =:19.;' LT
. ' . OR

‘erte a high-level language (C/C++/FORTRAN) program to compute the i inverse of a

non-singular square matrix usmg Gauss Jordan Method.

| 5. Find the largest Eigen value and correspondmg vector of ‘the followmg matrix using
- Power Method. .
14 13 22]
13 35 15
22 15 3.2

6. Fit the followmg set of data to a curve of the form y=alog x+ b
x| 2 4 6 8 | 10 12 14
y | 4.7 7.2 | 83 | 96 104 | 107 - 10.9

- 1. Evaluate y (1.6), y (7.8) and y (4.2) from the followmg data using appropnate polynomlal
mterpolatlon techmque used for equally spaced intervals.

x| 1 2 3 | 4 [ 5 6 7 [ 8
y 23] 1820 3.0 44 1 50 {39 | 17

o 8; Derive fdrtm_lla for first derivative using Newton forward interpolation formula.

- I . B . : ~ . - . X
9. Evaluate IO x sin xdx using 3-point Gauss Legendre formula.

10. Solve y'=sinx+cosy,y(0) =7 in the range 0<x <2by dividing the interval into 5 sub-
intervals using Euler's method.
11. Apply Runce-hutta method of fourth order to find y(O0. 5) and y(l) from followmc

: d +x?
equation A2 AT k. y’ Z———withy(0)= 1.
dx x4y
i3 : P q w3 13 mrar s TV - 2
12. Solve the Poisson's equation V*u=x’ +y’ over the square region 0<x<3and 0<y<3
: + N =Y 10 Y= 33 N and T G talcing A = A =
subject 1o u(x,03 =0, u(0,y} =0, u(3,0)andyr {y5 =9 taking Lx =Ly =]

- [4']--,

- "-[8.]...1

81

151
51

4]
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Candidates are required to’ nge thexr answers in theu' own words as far as practlcable o
Attempt All questions. B

The figures in the margih zndzc e‘F ull Marks

Assume suitable data if necessary

.” Calculate a real root of x’ +smx cosx O accurate up to 3 decimal places usmg Blsectlon o

Method. . e f S o 8 ) [6]
Write pseudo-code to ﬁnd a real root of a ngen non hnear equatlon using False Posxtlon i
- Method. e AL R S R T _ : _  6]
Discuss the lnmtatmns of Newton-Raphson Method in ﬁndmg a real-root of a non-lmear P
equatlon S GRS e sk [4]
Use Gauss Jordan method to ﬁnd the mverse of fo]]owmg I’vatnxA L . [81- 7
11 3 | | o
A=|1 3 =3
-2 -4 -4
Cdmpute the dominant Eigen value of the follow_in‘g matrix using Power Method. . - 8]
3 45 | | IS F | "
4 3 6 SRR B S | P T
5 65 | | '

From the followm g table estimate f(1. 6) using Newton s forward interpolation method - [8] a

x | 1 | 14 [ 18 |22
f) [ 349 | 482 5.9 [ 65

Estimate y(5) from the followmg data usmg Cub1c Sphne Interpolatlon techmque o 81

x| 2]4]6]8]
y[a]517]6]"

I .OR - ‘
. Write a high-level language (C/C++/FORTRAN) prooram to complete Larorange s
interpolation. 1 : . N
Find approximate values of y (3) and y'"(3) frpm the foliowmg functlon I - [4]

10.

it

x| 2 [125 ] 3 [ 35 4
y | 5.53 | 574 [A.62 | 2.96 | 2.89

-1 . .
ttan X . : - .

Evaluate j' dx using Romberg method correct up to 3 decimai places. [6]
0 .

Solve y"+3y'-y = 2x subject to the bciunuafy conditions y(0) = 3 and y(2) = 4 in the range
0 < x <2 by dividing the interval into four sub-intervals using the finite difference method.  [8]

Write pseudo-code tQ solve an initial value problem (first order ordinary differential

equation) using the Runge- Kutta fourth order method. , [
. —2 trel2 2 , ot s
_ Solve the equation ¥ u=-—il{x"+y" +10)over the square with sidesx=0=y,x=3 =Yy
with u =0 on ihe boundary and mesh length = | [10]
&k ok .

P.101
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_Candidates are required to give their answers in their own words as far as practlcable

Attempt All All questions.
The figures in the margin indicate F ull Marks
Assume suztable data zf necessary :

" Find a real root of the followmg equatxon, correct to four dec1mals usmg the Fa.lsc

Position method.
Sx —sin(x) — 6 0

‘Derive analyhcally the iteration formula for Newton—Raphson method to find a real oot

of a non-linear cquatmn

Write an algorithm to find a real root of a non-lmear equatxon using the Blsectlon
Method.
Solve the following system of linear equations using the GauSS—Seidal Iteration Method.
%y 4 2x, = 3%, = 10 '
le + 1113 + 21’.; =30
» X3 + 31’3 + 7x4 =25
le + 8x2 - ZX4 =15

OR

*

Write pseudo-code for solving a system of linear equatlons usmg the Gauss Elimination

Meythod.

Find the dominant Elgen value and corresponding vector of the following matrix using
the Power method.

1 4 3

[4— 2 7]

2 6 5

Evaluate f(2.5) from the following data usihg Newton’s Divided difference interpolation
formula:

x 1 l213 |4 ]5 1|6
£ 185 132163355725 1324

Fit the following data to an exponential curve of the form y = ab”,

x1 214161810
yl1 216 125[115/300

Find y’(0.2) and y**(0.2) from the following data:

x] 01 ] 02 ] 03 | 04 | 05
2.6 | 82 | 154 | 256 | 378

A

Evaluate the following using Gaussian three point formula:
2
{xsin(cas x)+2 dx

o

-l 4}

P.103

[6]

4]
[6]
8]

(8]

8]

£8]

£5]

Nl



- 10. Solve the follovung initial value problem usmg the Mod;ﬁed F‘uler s method for
- 0 <x<0.6 with an interval of 0.2 - _ A [6}
Cdy 0 " |
- a sinx cosy, ,y( )-—3

" 11, Explain the techmque of solvmg a two-pomt boundary value problem usmg the shootmg B
" method. v . [6]

12. Solve uytuyy= 0 for the following square mesh thh boundary condmons as shown in the
ﬁg“fe ; e e e v e s v B ‘ [10]

25 - 50

T T T T  0‘5———$——4———‘ oY% fi0 -

25 .50

Lok

P.104
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

V' The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. How do we obtain a real root of a non-linear equation using Secant method? EXp]ain
graphically and hence deduce the iteration formula.

2. Write an algorithm to find a real root of a non-linear equation using Bisection method.
3. Find a positive real root of sin(x) + cos(x) + ¢*- 8 = 0 correct up to 4 decimal places using
Newton-Raphson method.
4. Solve the following system of equations using the LU Factorization method.
4x +3y+z=33
2x + 5y +3z =41
2x +y+ 52=47
5. Obtain the numerically dominant Eight value and corresponding eigen vector of the
following matrix, using power method.
I 3 -1
3 2 4
. -1 4 10

6. From the following data, find the cubic polynomial between x = 3 and x = 4 using the
natural cubic Spline interpolation technique.

x]2]3]4]5
v|5|6]|4]3

OR

Write a program in C to numerically interpolate a value from a given data set using
Lagrange’s interpolation formula. .

(=)

[\

7. Fit the following set of data to a curve of the formy =a e

x [1[2[3][4]5]6 1718
vI12 3|4 [5]7]10]15]30

8. A slider in a machine moves along a fixed straight rod. Its displacement x cm. along the
rod is given below at different instant of time t seconds. Find the velocity of the slider and

its acceleration when t = 0.2 seconds.

t 0.0 0.1 0.2 0.3 0.4
x | 30.13 | 31.62 | 32.87 | 33.64 [ 33.95

(8]

(8]

(8]

[4]




9. Evaluate the following integral correct to three decimals using Romberg’s method. [6]

I (4 + cosi)x()\
2 ¢ )
10. Using the finite difference approximation, solve the following boundary value problem
for three interior points. [8]
y"+4y'-3y =sin(x); with boundary conditions y(2) = 3 and y(4) =4
11. Write ps‘eudo—code to solve an initial value problem (first order ordinary differential
equation) using the Runge-Kutta fourth order method. [6]

12. Solve the Poisson’s partial differential equation u,, +y,, =—10(x2 +y* +10) over the

region 0 < x <3 and 0 <y < 3 with boundary conditions: [10]
u(0,y)=0,u3,y) =0,u(x,0) =0 and u(x,3)=0 Assume mess length =1

. * %%

» .
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v' Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt any Five questions. Question No. 6 is compulsory.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

l. Use the Bisection method to find a real root having accuracy within 107 for
x°~7x*+14x-6=0 on the interval [0,1]. v (8]

b) Let f(x) =—x’—cosx, find a real root using secant method with accuracy 0.01. ' [8]

2. a) Construct the interpolating polynomial of degree four for the unequally spaced points

given in the following table: (8]
X 0.0 0.1 0.3 0.6 1.0

f(x) | —6.000000 | —5.89483 | —5.65014 | —5.17788 | —4.28172

Find the value for x = 2.5 using polynomial.
b) Estimate coefficient of Y = ax+b for following data using least square method. [8]
x |4 |5 |6 |78 |9 |
y (14 |12 |11 |9 |6 |4

3. a) A car laps a race track in 84 s. The speed of the car at each 6-s interval is determined
using a radar gun and is given from the beginning of the lap, in feet/second, by the
entries in the following table. (8]

Time l 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

Speed l124 134 148 156 147 133 121 109 99 85 78 89 104 116 123
Calculate the acceleration att = 128 and t = 548.

b) Approximate the following integrals using Gaussian quadrature with n=2 and

1
compare your results to the values of the integrals Io x2e*dx. 18]

4. a) Solve the following linear algebraic equation using Gauss-Jordan method: [8]
X1 +3X3+2X4=17
3X, +3X3+2X, =18
2X1 +2X; +X3=20

b) Solve the following equations using Jacobi’ Iteration method. (8]
3x +4y +152=54.8; x + 12y + 32 =39.66; 10x +y -2z =7.74
5. a) What is initial value problem and boundary value problem? Explain with example. (4]
b) Using Runge Kutta method of order 4", solve y" = y + xy’, given that

y(0) =1, y'(0) =0, find y(0.2) and y'(0.2) with step size h = 0.1

6. Write an algorithm, flcw chart and Pseudo code to solve system of equation by Gauss-
Jordan method. Prograr: should capable to solve 2 tc 10 system of equations. [:6]

ok %



e e ] e

05 _  TRIBHUVAN UNIVERSITY Exam. - O s
INSTITUTE OF ENGINEERING Level BE Full Marks | 80 -
~ Examination Control Division | programme EfEE’ BME, | pass Marks | 32
2068 Chaitra . Year/Part | II1/1 Time 3 hrs.

Subject: - Numerical Methods (SH 603)

v" Candidates are required to give their answers in their own words as far as practlcable

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

L Generate the forward difference table from the following data: (4]
X 0 1 2 3 4 5 6
f(x) 0 | 22 | 47 | 85 | 143 | 207 | 30.

2. Derive iterative formula for Newton-Raphson method using Taylor-series. [4]
3. Find aroot of the equation X°—4x-9=0, using bisection method, correct upto three decimal places. [8}
. 1/ Solve the following system of linear equations.using the factorization method... . - ., - [8].
2x+H2y+3z=17
3x+2y+z =12
Sx+2y+2z =18
OR

Write the Pseudo-code for solving a system of linear equations using the Gauss Jordan Method

5. Find the dominant Eigen value and corresponding Eigen vector of the following matrix usmg the Power

< method. (8]
1 -2 3
-2 4 2
3 2 9
9 Using Lagrange interpolation formula, find the value of f(1.3) from following data 181
5 X 1 3 4 '
Y 4.28 2.18 4.13
7. Estimate the co-efficients of y = ax+b for the following data using least square method. [8]
/
X 2.0 -1.0 0.5 2.0 3.0 5.5
Y 04 1.2 3.5 6.0 7.4 11.0
8. Derive the expression for evaluating derivative by forward difference method. [4]
% dx
9. Evaluate j‘ 5 using Simpson’s 1/3 rule taking unit interval size. [6]
~ oI+x ,

dy 3x . , , :
/O 10. Solve E—= y——,y(0)=1.5in the range 0<x<0.4 taking h = 0.2 using Modified Euler’s method,
X y

performing iteration for an accuracy of four decimal places in each step. . [10]
L J
11, Solve the elliptic equation uy+ uy, = 0 for the following square mesh with boundary conditions as exhibited
in the figure below. [12]
10 20

% %k 3k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

_The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Using the divided different table, show that the following data satisfies a cubic
polynomial.

x| 1 3 4 5 7 9
y | 29| 23 ] 146 | 415 | 166.7 | 418.1

Write an algorithm to find a real root of a non-linear equation using Bisection Method.

3. Find a real root of the following equation correct to three decimals using the Secant

method. e*** =sinx

Solve the following system of linear equations using Gauss-Seidel's method
C_HmXe-2x3+10% =9
A10%) 2% X3 -X4 =3 YL »,= %
-2x; +10x2- X3- X4= 15 3 ’

X1-Xa+ 10%3-2%x4 =27
Your answer must be correct to three decimal places.

OR

Write pseudo-code to solve a system of linear equations of N' unknowns using the Gauss-
elimination method.

Obtain the numerically dominant Eigen value and corresponding eigenvector of the
15 -4 -3

following matrix using Power Method. | 10 12 -6
-20 4 -2

Using the Cubic Spline interpolation technique, estimate the value of y(9) from the
following data:

x]4]6]8]10
vyl 2586

~ Fit the following set of data to a curve of the formy =ae

X 2 - 3 4 5 6 7
y | 15.1 102 | 78 | 55| 3.8 | 1.7

bx

A rod is rotating in a plane. The following table gives the angle 6 (radians) through which

the rod is turned for various values of the time t second:

t 100 02 0.4 0.6 0.8 1.0 1.2
0| 0 | 012 ] 049 | 1.12 | 2.02 | 3.20 | 4.67

Calculate the angular velocity and the angular acceleration of the rod, when t = 0.2 and
1.0 second.

[4]

(6]

(6]
[8]

(8]

(8]

(8]

[4]




9. Derive simpson's 1/3 rule for integration. Evaluate the following integral using Simpson's
1 X
1/3 rule, taking h = 025 [~

dx [4+2]
x+1

10. Solve the following boundary value problem using the finite difference method by
2

dividing the interval into four sub-intervals. % =sinx+y; y(0)=3; yl)=4 A [8]
11. Write pseudo-code to solve an initial value problem (first order ordinary differential
equation) using Euler's method. v [4]

12. Solve the Poisson's equation uy + uy,y = -81xy, 0 < x < 1, 0 < y < 1 with boundary
condition: u (0,y) = u (x,0) = 0 and u (1,y) = u (x,1) = 100; taking h = 1/3. [10]

* k%
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Generate the forward difference table from the following data:
X 0 1 2 3 4 5 6
f(x) 0 2.2 4.7 8.5 14.3 20.7 30.1

Derive iterative formula for Newton-Raphson method using Taylor-series.
Find a root of the equation x’~4x-9=0, using bisection method, correct upto three decimal places.
Solve the following system of linear equations using the factorization method.

2x+2y+3z =17

3xH2y+z =12
5x+2y+2z =18
OR

Write the Pseudo-code for solving a system of linear equations using the Gauss Jordan Method.

Find the dominant Eigen value and corresponding Eigen vector of the following matrix using the Power
method.

1 -2 3
-2 4 2
3 2 9

Using Lagrange interpolation formula, find the value of f(1.3) from following data

X 1 3 4
Y 4.28 2.18 4.13

Estimate the co-efficients of y = ax+b for the following data using least square method.

X —2.0 -1.0 0.5 2.0 3.0 5.5
Y —0.4 1.2 3.5 6.0 7.4 11.0

Derive the expression for evaluating derivative by forward difference method.

6

Evaluate J‘
o1+x

5 using Simpson’s 1/3 rule taking unit interval size.

d 3x
Solve a—z= y——,y(0)=1.5in the range 0<x<0.4 taking h = 0.2 using Modified Euler’s method,
X y

performing iteration for an accuracy of four decimal places in each step.

Solve the elliptic equation u,+ uy, = 0 for the following square mesh with boundary conditions as exhibited
in the figure below.

10 20
10— @~ @240

us Uy

20 P ? 50

40 50

k%K

(4]

(4]
(8]
(8]

(8]

(8]

(8]

(4]

(6]

. [10]

[12]
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Candidates are required to glve their answers in their own words as far as pracncable
Attempt any Five questions. Question No. 6 is compulsory.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

‘oa)

b)
a)

b)

b)

Find the root of the equation €* — 3x = 0 correct upto three decimal places using
bisection method.

Find the reciprocal of 3 using Newton Raphson method. .
Apply Newton’s forward difference formula to find y(3.5) from the following data.

X 1 2 |3 4 5 6 7 8
y 1 8 27 64 | 125 216 | 343 | 512

Obtain a relation of the form y = ae™ for the following data by the method of least
squares. )

x:-| 0.0 0.5 1.0 1.5 2.0 2.5
y: | 0.10 | 045 | 2.15 | 9.15 | 40.35 | 180.75

2
Use Romberg integration method to evaluate the integral Jd—x correct upto 3 decimal
. X
. . 1
places taking the initial sub interval size as h = (b — a)/2.

The velocity V of a particle at a dlstance S from a point on its path is given in the
table below:

S@® | 0 [ 10 1 20 | 30 | 40 | 50 [ 60
V (f/sec) | 47 | 58 | 64 | 65 | 61 | 52 | 38

Estimate the time taken to travel a distance of 60ft by using Slmpson s 1/3 rule.
Compare the result with Simpson’s 3/8 rule.

Find the largest eigen value correct to three significant digits and correspondmg eigen
vector of the following matrix using power method.

1 2 3
A=[2 -1 4
3 4 5
Use Gauss Jordan method to find the inverse of the following matrix.
- T2 21
A=|1 3 1
1 2 2

_/

(8]

(10]

(8]

(8]

R




a) Solvey’ =xy+y% y(O) =1 for y(0. 1) and y(0.2) using Runge-Kutta method of fourth
order.

" b) Consider a metal plate of sizeé 30cm x 30cm, the boundaries of which are held at

100°C. Calculate the temperature at interior points of the plate. Assume the grid size
of 10cm x10cm.

100°C

100°Cc | - 100°C

100°C

6. Write algorithm, flowchart and program code in any one of the high level languages
(FORTRAN or C) to fit the paraoola y = a + bx + cx? where a, b and ¢ are constants,
Hence find the value of y when x is an user defined value.

sekok

[16]
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v Candidates are required to give in their own words as far as practicable.
v’ Attempt any Five questions. QréSton | mpulsory.
v' . The figures in the margin inkcdtetFiit
V' Assume suitable data if nedeSs '
1. a) Find at least one root e accuracy of 0.08%, using Bisection
method. ' - (8]
. TA .
Jb) Find an approximate root § 1.2 = 0 using secant method upto_three
decimal places of accuracy. [8]
2. a) Use a suitable method to fit an exponential curve y = ae™ for the following data: [8]
X 1 2 3 4 | 5
Y 1.65 27 .| 45 7.35 | 12.2
b) The followings. are the measurement of t (time) made on a curve recorded by an
oscillograph representing a change in the conditions of an electric current (I). [8]
t(time) | 1.2 2.0 25 | 3.0
I 1.36 0.58 034 0.20
Find the value of I when t = 1.6 with appropriate Newton’s Gregory Interpolation
method.
2 _ .
3. a) Evaluate 1= r M—t}—)dx using Gauss two point and three point formula.
, 0 1+(x+1)
Also, compare results obtained from both the methods. B (8]
[E R R TR N Do 2: _2-» 4
b) Find the largest Eigen value of the matrix A=| 2 3 2| using power method. [8]
-1 1 1
4. a) Solve the system of equations given using the Gauss elimination method with partial
~ pivoting. . - : (8]
72ty = 2x=-10
4% +2X3+%43=8
3x1 + 2%, +2x3=17 )
X1+ 3%+ 2X3 —X4= -5 :
/ - o1 s . .
b) Solve the following differential equation within 0 < x < 0.4 using RK 4™ order
2,,. ’
method. %;Z: + 2% -3y = 6%, with y(0) =0and y'(0) =1. (take h=0.2) [8]
5. a) A rod is rotating in a plane. The following table gives the angle f(radian) through
: which the rod has turned for various values of the time t seconds. (8]
< t | 0 | 02 [ 04 [ 06 | 08 | 10 | 12
0 0 0.12 0.49 1.12 2.02 3.20 4.67

Calculate the angulér velocity and angular acceleration of the rod, when t = 0.1 second.
b) Solve the Poisson equétion V2 £ =2x2y?, over the square domain of 0<x <3 and 0<y<3
~ withh=k=1. CerfSider f=0 at all its boundaries, x =0,y =0, x =3 and y = 3. (8]

6. Develop algorithm, flowchart and program coding to in‘terpo]ate at any points within a
given set of data using Lagrange’s interpolation method.

-

[16]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. Question No. 6 is compulsory.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Find a real root of the following equatlon using Haner’s rule, correct upto three

AN AN

p—

. decimal places. x> —6x*+11x-6=0 ) 81
b) Estlmatc a root of x? + fnx = 3, using Bisection method, correct up to three decimal -
places. ‘ (8]
2. a) Using Newton’s forward difference formula or Lagrange interpolation estimate the
square of 3.25, if. i : (8]
X|1]12]3]4]35
X*]1]14]9]16]25
b) Fit the following data to the function y = £n (ax + b) using least square method. (8]
X 20 | -10 | 05 | 20 | 3.0 | 55
Y -0.4 1.2 3.5 6.0 74 | 11.0
3. a) Using trapezoidal; Simpon’s 1/3 (Composite) formulate with number of strips, n = g,
evaluate on\/l.li cosx dx. (8]
. 2 e +e™*
b) Use Romberg Integration method to evaluate I = Io correct up to three
decimal places. | (8]
4. a) Find out the largest Eigen value and corresponding Eigen vector from the following
square matrix: : . = (8]
1 2 3
=|-2 4 6
-1 -2 3
b) Solve the following linear algebraic equations using Cholesky’s factorization method. - [8] -
2a+3b+4c=20
3a+4b+5c=26
~4a+5b+6c =32
5. a) Determineyatx=1, using RK second order (RK-2) method. (take h = 0.5) [8]
Y1 yo=2
dx x+vy
b) Soh}e the folloWing differential equation within 0 < x < 1, h = 0.5 using Euler’s
method. : . - (8]
9 6 s oy wits 0 and y'(0) = 2.
o y=2x wi y/), an
6. Write an algorithm, flowchart, and computer program in any of the language C or
FORTRAN to solve a system of linear cquatlons using Gauss elimination method with .
pamal pivoting. . - [6+4+6]
: *okk
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: Candldates are requlred to glve thelr answers 1n thelr own. words as. far as practlcable S

‘ 3},;/ Attempt any Five questzons .Question No 6is conzpulso:yf~ e
v

- The figures in the margin indicate Full .Marks o

Assume suztable data zfnecessary L E L e )
£ ay Fmd . réal: root of the’ equatlon x X *l'."="O by- the‘“ﬁx,édﬁpe_in't ‘iterati-en'_fnethb'd; S L

cortect to sm decimal places . A 18]
\)/Calculate a real root of non-linear equatlon X sinx + cos x = 0 using Newton Raphson L '
Method. The absolute error of functlonal value at our calculated root should be less . '
‘ than 107 -, . o : (8]
: \2/@) Use appropnate method ofmterpola‘uon to get £(0.675). ﬁom the given table . ' (8]
X T0125° | 025 | 0375 05 | 0625 | o075 ] .
) . ' f(‘() 0, 7916 - 07733 | 0.7437 O 7041 0.6532 | 0. 6022 -
YD) Use the Suitable method tofita quadratic curve y =ax’ + bx + C-for the follov ing data.“"z [
x |oo=3 o 2 pele 0 1 ] 2 3
y . 463 | 211 0.67 70.09 0.63 215 | 4.56

: 1 - .
2 : : .
3. a) Evaluate the integral I= fe"‘ dx and compare the result in both conditions for

0

Simpson’s 1/3 rule and 3 point Gauss Legendre methed. [10]
b) The following data gives correspondlng values of pressure (P) and specific volume .
(V) of superheated steam: : (6]
V. [ 2 | '_4 T 6 [ 8 ’10’ ‘
AR Pt 105 4.7 253 167 13-
e Flnd the rate of change of pressure with respect e volume when V 2 and V 8..
\/4/213' Usmg the power method ﬁnd the lar gest elgen valug’ of the followm0 matnx T 63 -
1.6 1 : RS S v S
A=l 2.0
003 , _
b)/ Solve the followmc system of lmear equanons by Gauss Ehmmatlon methocl [10].
'D‘(]+X2TX3+‘(4~_4”' co : . S
X+ Txa + ‘(3+4X4=6
X+ Xy +6x3+ x4 ==5
foX Xt txe=0 . ‘ ' v
\)/aa’)/ Use second order RunOe I\utta method to: solve jy +.Xz'=’0; j—y ~y?=0atx=02 "
X _ X o -
and04g1venthaty—l z=1atx=0. ’ ' Co [8]
=072

\/ Alpply Runge Kutta’ fourth order methoo to approximate the value of y wh 2o :
and 0. 4 glven thaty =x+vy,y(0)=1. / o _ (8]

Write an algonthm flowchart and program code in any high level language to solve a
system of linear equations in ‘n’ unknowns using the Gauss Jordan Method. The program

should display the augmented co-efficient matrix at each step of elimination. . (5+5+6]
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v/ Candidates are required to give their answers in their own words as ’f’n.r as pfacL”ab' .
v Attempt any Five questions. Question Ne. 6is compulsory.

. " The figures in n the margin indicate Fuli ﬁ'!f’hfs

v’ Assume suitable data if necassary

a) Find the pomt with accuracv 0.001, where the line -y %x_l 3and y = In X.is
mtersec*une, usmg blsecnon method. : .

- b) Caleulate the root of non-linear equatlon f(x) = sin'x - 2x + 1 using secant method
The absolute error of functional value at our calculated root should be less than 107>,
a) Find the missing values of" coliected water level using Lagrange’ 1nterpolat10n.

Time duration of rainfall () min 1 -3 6.5
Collected Water level (h) mm 23 61

10

? 203
b) 'Use the suitable method and dete*mme the exponedual fit of y = Ce® for the

following data;

X 0 [ 1 2 3 3
Y 1.5 2.5 -3.5 . 5.0 7.5 .
o 1.5 :
a) Evaluate the integral 1= jsin xdx, compare the absolute error in both conditions for
0

- Simpson 1/3 rule and Sirnpson s 3/8 rule.

b) Use Romberg Integranon ﬁnd rhe Jintegral of e*sin x between the limits —1 a.nd 1.

PR P Ay L e
" 47 a) Find the inverse of.the matrix A=|2 3 2 | vsing, Gﬂuss Jordan method
g . I I R

%

b) Solve the followmc7 by Gauss Ehmmanon method ‘mth complete plvotmg
C2X¥3y+2z=2 ’ ’ '
10x +3y+4z= 16

3x+6y+z=6 - L

a) Solve the following dnfe ential equation within 0 < x £ 1.0 using RK 4™ order ..
method. : : . : A
' dzy dy

AR W1LhV(O)—0a.ndy’(0)—1 (take h =0.5)
dx? d‘< _

b) Con51der a sheet metal of size 30cm by 30cm. qu two ad)acent 51des are maintained
at temperature of 50°C and other two sides are held at 500°C. Calculate the steady
state temperature at interior points assuming a grid size of 10cm by 10cm.

6. Write aloonthm flow chart and program code of any high level language to solve

polynomial of n' deg;ree using Hamer’s rule. Your program should read the coefficients

18]

.

(8]

(8]

18]

- (8]

(8]

of polynomial and display all roots of that polynomial correct up to five decimal places. [5 +‘+6]

%k XK
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v" Candidates are required to glve their answers in their own words as far as practlcable
V' Attempt any Five questions. Question No. 6 is compulsory

V"' The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.

<

1. a) Find a real root of the equation XH+xt-1=0 by the fixed point iteration method,

correct to six decimal places. [8]
b) Calculate a real root of no&n-linear equation x sin.x + cos x = 0 using Newton Raphson 6 4
Method The absolute error of functional value at our calculated root should be less
than 107 —_— ' (8]
2. a) Use appropriate method of interpolation to get f(O.§__75) from the given table. ‘18]
0.125 ‘0.25 | 0.375 0.5 0.625 0.75 6
f(x) 0.7916 0.7733 0.7437 0.7041 0.6532 0.6022
b) Use the surtable method to fita quadrat1c curve y =ax® + bx + C for the followmg data. [8]
X -3 =2 -1 0 1 2 3 e
Ty 4.63 2,11 0.67 0.09 0.63 2.15 4.56

1
= 2 o g
3. a) Evaluate the integral I= J‘e"x dx and compare the result in both conditions for %

0
Simpson’s 1/3 rule and 3 point Gauss Legendre method. 4 [10]
b) The following data gives oorrespondlng values of pressure (P) and specific volume .
(V) of superheated steam ) [6]
\% 2 4 6 8 10 . : 3

P 105 | 42.7 |'253 | 167 13 -

Find the rate of change of pressure with respect to volume when V=2 and V = 8.

4. a) Using the power method, find the largest eigen value of the following matrix.. ~[6]
1 6 1

A=|1 2 0 L,

0 0 3

b) Solve the followmg system of lmear equations by Gauss Ehmlnatlon method [10]
S5x1+ X2t X3t xe=4 o . . SR
X T X3t AXe =6 AT T T O é '
L _4X1+X2+6X3+X4-——5 e T ERTITRE
, X1+X2+X3+X4—Qu» .

B 5 ‘a) Use second order Runge-hutta 1nethod to. solve rly +xz=0;. dy y = 0 at X = O 2 R

ax

: 'and04 gwen thaty—l z=1 atx 0 ,‘ e [8]

b) jApply Runge Kutta fourth’ order method to approx1mate the value of y when X = 0 2 S
: :_and04g1venthaty—-x+y,y(0)—1 S . ) Sl -[_8]
6. Write an algorithm, flowchart and program code in any high level language to solve a
system of linear equations. in ‘n’ unknowns using the Gauss Jordan Method. The program
should display the augmented co-efficient matrix at each step of elimination. [5+5+6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. Question No. 6 is compulsory.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

2)
b)

a)

b)

b)

a)

b)

Find the point with accuracy 0.001, where the line y = x — 3 and y = In X is
intersecting, using bisection method. )

Calculate the root of non-linear equation f(x) = sin X —2x + 1 using secant method.
The absolute error of functional value at our calculated root should be less than 1072

Find the missing values of collected water level using Lagrange’ interpolation.

Time duration of rainfall (t) min 1 3 6.5 10

Collected Water level (h) mm 23 61 ? 203

Use the suitable method and determine the exponential fit of y = Ce® for the
following data:

X 0 1 2 3 4

Y 1.5 25 - 3.5 - 5.0 7.5

15

Evaluate the integral 1= j sin xdx, compare the absolute error in both conditions for
0

Simpson 1/3 rule and Simpson’s 3/8 rule.

Use Romberg Integration find the integral of €* sin x between the limits —1 and 1.

2 -2 4
Find the inverse of the matrix A-=| 2 3 2| using Gauss-Jordan method.
-1 1 1

Solve the following by Gauss Elimination method with complete pivoting.

2x+3y+2z=2

10x +3y+4z=16

3x+6y+z=6

Solve the following differential equation within 0 < x < 1.0 using RK 4™ order
method.

d2y dy . ) 5 3
——;+—-——4y=3x, with y(0) =0 and y'(0) = 1. (take h =0.5)
dx® dx :

Consider a sheet mietal of size 30cm by 30cm. The two adjacent sides are maintained
at temperature of 50°C and other two sides are held at 500°C. Calculate the steady
state temperature at intérior points assuming a grid size of 10cm by 10cm.

Write algorithm flow chart #nd ‘program code of any high level language to solve

polynomial of n™ degree using Harner’s rule. Your program should read the coefficients
of polynomial and display all roots of that polynomial correct up to five decimal places. [5+5+6]

4 koK
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(8]

(8]

(8]

(8]

(8]
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