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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.

Construct the divided difference table from the following data set:
(xo,YO)a(xnYr)’(xz’)'2)1(x3’)’3) and (X4,Y4)-

Write a psendo-code to find a real root of non-linear equation using Fixed Point Iteration
method.

Find a real root of the equation ¢*** +cosx =3x’ correct to 3 decimals using bracketing
method. '

Solve the following system of equations using Gauss-seidel method. Correct to four
decimal places.

X, + X, 43X, +2x, =12
2X, + X, + X3 +4x, =11
10x, +2x, — 4%, +%, =3
5x, +8x, —3%X; +2X, =-3

Find the largest Eigen value and the corresponding Eigen vector of the matrix using
Power Method.

State normal equations for fitting a parabola y = ax? +bx +c¢ to the given data,
(%, ):i=1,2...n and hence use itto fit y =ax” +bx+c to the following data:

X 110 [20 [25 (3.0 [3.5 |40’
Y (1.1 [1.3 [20 |27 |34 |41

Develop a pseudocode to interpolate the given sets of data using Lagrange's interpolation.

8. Derive an expression to evaluate first derivative from Newton's backward interpolation

formula and evaluate % at x = 9 from the following table.

x |1 3 5 7 9
y |-120 |12.80 119.60 | 472.80 | 1302.80

4]

(6]

{6l

(8]

(81
(8]

(6]

(6]




9. Derive the general Newton-cotes quadrature formula and hence use it to obtain simpson's
-3/8 formula.

10. Using finite difference method solve the following BVP:
y'-3y+2y=2,y(0)=Ly()=4
in the interval [0,1]. Take h = 0.25

11. Write a program in any high level language (C/C++/FORTRAN) to solve the second
order differential equations using classical RK-4 method.

12. Derive Bende-Schimidt recurrence formula for solving one-dimensional heat equation
u, =c’u,, and use it to solve the boundary value problem u, = u,, under the condition
u(0,t) = u(l,t) =0and u(x,0) =sin(nx)upto t =5 seconds. (Take h = 0.2)

¥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.

What are the applications of Numerical Method in engineering and science? Discuss it.

Write an algorithm of Secant method to calculate the roots of a nonlinear equations
f(x) = 0. Write the differences between secant and the false position methods.

Find a real root of the equation xlogjox = 1.2 by N-R method correct up to 4 decimal

places.

Write the pseudo code of the Gauss Jordan method to solve the linear system Ax =b.

5. Find the dominant eigenvalue and eigenvector of the matrix:

10.

11.

12.

2 -1 0
A=|-1 2 -1
& 4 2

Estimate y(6.5) using Natural cubic spline interpolation technique from the following

data.

x|3|5[7]9 |11

y[8]10[9[12]5

Fit the curve y = ax” to the following data:

4 | 5 7 [ 10| 11

13 -

48 | 100 | 294 | 900 | 1210

2028

T q
Evaluate IOA e*"*dx using Gaussian 3-point formula.

Find f'(3) from the following table:

X2 | 24812

16 |

f(x): | 20 | 23 | 30 | 35

40

¥

Solve y'=—2—, y(0)=1 using R - K2 method in the range 0, 0.5, 1.
X

2
2+y2

Solve the BVP: y"+3y'=y +x%,y(0)=2,y(2) =5 atx = 0.5, 1, 1.5 using finite difference

method.

Solve the elliptic equation Vu = 0 in the square plate of size 8cm x 8cm if the boundary

values are given 50 on one side of the plate and 30 on its opposite side. On the other sides
the values are given 10. Assume the square grids of size 2cm x 2cm.

Rk ok
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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> Discuss the significance of Numerical Methods in the field of science and engineering in

modern day context. [4]
2. Write pseudo-code for finding a real of a non-linear equation using the False Position :

Method. [6]
3. Find a real root of the following equation, correct to six decimals, using the Fixed Point

iteration method. [6]

sinx +3x-2=0
4. Solve the following system of equations using LU factorization method. (8]
5% +2x, +3x3 =31
3x,+3x, +2x; =25
X, +2X, +4x4 =25

5. Write a pseudo-code to determine the largest Eigen value and the corresponding vector
of a square matrix using Power Method. [8]

6. The following data are provided; use least-squares method to fit these data with the

— following model, y =ax+b+= 8]
X

7. From the following data, compute: (a) y(3) using Newton’s forward interpolation formula
(b) y(6.4) using stirling’s formula. [8]

x|2 |4 |6 |8 |[10]12
y|51]42(31]35]62]73

8. Evaluate the following integral using Romberg’s method. (correct to two decimal planes) (8]
-2[ e* +sinx

dx
0 1+x%

9. Solvey' = 4e08 - 0.5y ; subject to initial condition y(0) = 2. for y(0.5) and y(1.0) using
Runge-Kutta 2" order method. [6]




10. Solve the following boundary value problem using the. finite difference method by
dividing the interval into four sub-intervals.

y'=er+2y —y;

y(0) = 1.5;

11. Find the values of u(x, y) satisfying the Laplace equation Vu = 0, at the pivotal points of

the square region with boundary conditions as shown below.

100 100
10,
u U
200 P
us Hy
200 r' —
100

50

* %ok

0

[8]
y(2) =25
[10]
100
50
0
o
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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.

. Discuss the fmportance of Numerical Methods in Science and Engineering. -

Find a real root of cos z + e® — 5 = 0 accurate to 4 decimal places using the Secant Method.
. Write pseudo-code to find a real root of a non-linear equation using the Bisection Method.

. Compute the inverse of following matrix using the Gauss-Jordan Method.

31 2
123
235

. Write'algorithm for computing the dominant Eigen value and corresponding vector of a
square matrix using the Power method.

. Fit the following set of data to a curve of the form y = ab”.

z[1.0{15(2.0(25[3.0]{35)|40
y[82[52]31(25|1.7|16]14

. Estimate y(4.5) from the following data using Natural Cubic Spline Interpolation technique.

FET LS 5 T 9]
y 10|12 |11 (139

. Derive the formula to evaluate ¥/(z) and ¢’(z) from Newton’s Forward Interpolation formula.

. Evaluate f (sinz® + cos :1;2) d:c using Gaussian 3-point formula.

.

[6]

(6]

L

(8]

(8]

4

(6]




10. Solve y' = sinx + cosy subject to initial condition (0) = 2 in the range 0(0.5)2 using the
Runge-Kutta second order method.

11.. Write a program in C/C++/FORTRAN to solve a second order ordinary differential equation
 (initial value problem) using the Runge-Kutta fourth order method.

12. Solve the elliptic equation %, +u,, = 0 for the square mesh with boundary values as shown

in the figure below.
0

1200

600

400 800 400
|
u, 10, U
!
e
ﬂu, ?ug .ug
400 800 400 _

0

600

1200

600

[6]

[10]
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11.

12.

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

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

Discuss the difference between absolute error and relative error with appropriate
examples.

Write an algorithm of Secant method for finding a real root of a non linear equation.

Find a real root of the equation sinx =e™™ correct up to four decimal places using N-R
method. What are the limitations of this method?

Apply Gauss Seidal Iterative Method to solve the linear equations correct to 2 decimal
places.

10x+y—-z=11.19
x+10y+z=28.08
-x+y+10z=35.61

Find the dominant Eigen value and the corresponding Eigen vector of the given matrix
using power method.

15 -4 -3

-10 12 -6
-20 4 =2

What is the practical significance of the least squares method of curve fitting? Derive the

normal equations to fit a given set of data to a linear equation (y =ax+b)

Using stirling formula find uyg, given;

u,, =49225,u,, =48316,u,, =47236,u,; = 45926,u,,, = 44306

Estimate the value of cost (1.74) from the following data:

X 1.7 1.74 1.78 1.82 1.86
Sin(x) | 0.9916 |0.9857 |0.9781 | 0.9691 | 0.9584

1.
Evaluate I e Ndx using the 3 point Gaussian quadrature formula.
0.2

Solve the fE)llowing simultaneous differential equations using Runge-Kutta second order
method at x = 0.1 and 0.2. dy/dx=xz+1;dz/dx=-xywith initial conditions

y(0) =0, z(0)=1

Write a program in any high level language (C/C++/FORTRAN) to solve a first order
initial value problem using classical RK-4 Method.

Solve the elliptic equation u,+u, =0 on the square mesh bounded by
0<x<3,0<y<3. The boundary values are u(x,0)=10, u(x,3)‘= 90,0 <x <3and
u(0,y)=70,u(3,y)=0,0<y<3.

*kok
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Candidates are reqlliréd to give their answers in their own words as far as practicable.

v
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary.
1. Discuss the difference between Absolute error and Relative error with examples. [4]
2. Derive Newton Raphson interative formula for Solving nonlinear equation, using Taylor
series. [4]
3. Using-the Bisection method, find a real root of the equation f(x)=3x-+1+sinx correct
up to three decimal points. (81
4. Develop pseudocode to solve a system of linear equations using Gauss Jordan method. [8]
5. Find the largest Eigen value and the corresponding Eigen vector of the following matrix
using the power method with an accuracy of 2 decimal points. [8]
1 2 1
21 2
1 2 -1
6. Using appropriate Newton's Interpolation Techniques, estimate y(15) and y(85) from the
following data: ‘ ‘ [8]
x {10 |30 {50 {70 |90
y |34 {56 |45 123 |36
7. Fitthe followmg datainto y=a+bvx [8]
X | 500 | 1000 | 2000-| 4000 | 6000
Y | 020 | 033 | 038 | 045 | 0.51
8. Write an algorithm to calculate the definite integral jbf (x)dx using composite simpson's
" 1/3 rule. _ 4]
9. The distance travelled by a vehicle at intervals of 2 minutes are given as follows: [6]
Time (min): 2 4 6 8 10 12
Distance (km): 025 1 22 4 65 8.5
Evaluate the velocity and acceleration of the vehicle at t = 3 minutes. (8]

10. Solve the following by RK:Z method for x =0 (0.1) 0.2

d’y  _dy
dx2+x—é-—+y 0: y(0)=1y'(0)=0




11. Solve the Laplace equation U, +U, = 0 for the square mesh with boundary values as

shown in the figure.
0 300 S
400 4-—- _L 100
u.

500 [ .
¥ g 4fus’ 500
4°°]L - 400

uz -fug -

200 300 YY)

12. Derive Euler's formula for solving initial value problem.
k%% ’

<

[10]

[4]
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Candidates are required to give their answers in their own words as far as practicable.

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

Create difference table from following data.

X1 30 32 34 36 3.8
Y | 04771 | 05051 | 0.5315 | 0.5563 | 0.5798

. - . 1 .
Use bisection method to find a real pusitive root of sin x = — correct upto three decimal
X

places.
Write a pseudo-code to find a real root of a non-linear equation using Secant Method.

4. Solve the following linear equations using Gauss Elimination or Gauss Jordan method

using partial pivoting.
2x+3y+2z = 2
10x+3y+4z = 16

3x+6y+z = 6
Find the largest eigen—vé.lue and the corresponding eigen-vector of the following matrix.
25 1 2 P
1 3 0 -
2 0 -4

Find the best fit curve in the form of y = a + bx + cx* using least square approximation
from the following discrete data.

x [ 1.0]15]20]25]30]35]40
y | 1.1 ]13]1.6]20]27]34]4.1

Use Lagrange’s Interpolation formula to find the value of y when x = 3.0, from the
following table.

X 3.2 2.7 1.0 4.8 5.6
y 220 | 17.8 | 142 | 383 | 51.7

Evaluate J:f (x)dx, for the function f(x) = e* + sin2x using composite Simpson’s 3/8

. formula taking step size h = 0.4.
2 dx L .
Evaluate I ———— using Gaussian 3 point formula.
0 x“+2x+1

10.

11.

12.

2_ 2 .
Solve %y— =Y "X using RK - 4 method, for y(0.4). (Given,y(0)=1,h=02) “ 2%
X y . .

+X
Using the finite difference method, find y(0.25), y(0.5) and y(0.75) satisfying the
differential equation xy” +y = 0, subject to the boundary conditions y(0) = 1, y(1) = 2.

Solve the Poisson equation ux + uyy =-81xy, 0 <x <1, 0 <y <1 given that u(0, y) =0,
u(x, 0) =0, u(1, y) = 100, u(x, 1) = 100 and h = 1/3.

*kk
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Attempt All questions.
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“Assume suitable data if necessary.

Find a root of the equation cos x = xe* using the regula-fa131 method correcl’ upto- four
decimal places.

Derive Newton-Raphson iterative formula for solving non-linear equation.

3. Define error. Discuss different types of errors in numerical computation.

9.

Solve the following set of linear equations using LU factorization method.
x-3y+10z=3 ‘
X +4y+2z2=20
Sx+2y+z=-12
Use Gauss Seidel method to solve the following equations:
20x +y-2z=17
3x+20y—-z=-18
2x -3y +20z=25
The following data are taken from the steam table.

Temp. °C 140 150 | 160 170 180
Pressure kgf/cm” | 3.685 | 4.854 | 6.302 | 8.076 | 10.225

Find the pressure at the temperature T = 142°C and T = 175°C using Newton’s
interpolation.

Derive expression for least square method of fitting a linear curve.

OR
Develop pseudocode to interpolate the given set of data using Langrange interpolation.
If ‘X’ is in cm and ‘t’ is in time then find velocity and acceleration when t = 0.1 second.

t 0 0.1 0.2 0.3 0.4 0.5 0.6
X 30.13 | 31.62 | 32.87 | 33.64 | 33.95 | 33.81 33.24

Compute integration of the followmg function using Romberg integration j
1+x?

10. Using Euler’s method find y(0.2) from following equation y' = x + y, y(0) = 0, take

h=0.1.

(8]

(4]
[4]
(8]

8]

(8]

(4]

(6]

(4]
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i

11. Using the Runge-Kutta method. of second order, obtain a solution of the equation V
y" =y + xy’ with the initial condition y(0) = 1, y’(0) =0 to find y(0.2) and y'(0.2). (Take

h=0.1) ‘ {8]
12. Calculate the value of u(x, y) satisfying the Laplace equation V?u = 0 at the interior points
of the square region with boundary conditions shown in figure below. . [10]
3000 3000 3000
3000
ul u2
¥ oaite 20«00 B N T ‘dt'l.ﬁiﬁr%"xrlT ‘ 500 P R I
. u3 ud .
2000 -~ , S 0 «
1000 0
500 0

*kk
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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. Défine ‘error. Explain different types of errors in numerical comiputation. N (]

2. Find a real root of the following equation correct to four decimals using False Position
method. ' [6]

‘ e®*—sinx-1=0

3. Discuss the limitations of Newton-Raphson method while finding a real root of a
non-linear equation. N [4]

4. Solve the following system of equations using LU factorization method. [81

5x; + 2%+ 3x3 =31
3x; +3x,+2x3=25
X1+ 2%y +4x3=25

5. Write an algorithm for solving a system of linear equations of ‘N’ unknowns using
Gauss-Jordan Method. [8]

6. Find y at x = 8 from the follovﬁng data using Natural Cubic Spline interpolation. [8]

X 3 5 7 9
y 3 2 3 1

7. Fit the following set of data to a curve of them form y = a b, Also evaluate y(7). {8]

X 2 4 6 8 10 12
y 160 | 11.1 | 87 | 64 | 47 2.6

8. Evaluate the following integral using Romberg method. _ [6]
2 x .
I e’ + sn;x X ix
o 1+X

9. Determine y'(1) and y”(1) from the following data. [4]

x | 05 10 ] 1.5 ] 20 ] 25
y 6 | 3 2 [ 12 ] 08

10. Solve the following initial value problem for y(1.2) using the Runge-Kutta fourth order
method. - [6]

y'=3y +y=sinx; y(1)=12; y'(1)=05
11. Write an algorithm to solve two point boundary value problem using shooting method. [6]

T T W e i e e T




12. Solve ux + uyy = 0 for the following square mesh with boundary conditions as shown in

figure below.

15

25

35

10

15

Uy

U2

4

S . NP\ — Y,

35
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35
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20
25
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Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Generate forward difference table from the following data. - [4]

X 1123 4] 5 6
fx) | 2] 9] 28 | 65 | 126 | 217 |

Explain the mechanism of finding a real root of a non-liner equation using secaﬁt method. [4]
Find a root of e* = 3x using bisection method and Newtons Raphson method correct upto 3
decimal places. ' [4+4]
Solve following system of linear equation using Gauss elimination method. . (8]
x+2y+3z=6
2x+3y+5z=10
2x—-y+3z=4
Write Pseudo- code to solve a system of linear equations  of ‘N’ unknowns using
Gauss-Jordan method. [8]
Use Lagrange method to find f(2.5) from the following data : [8] .

X 1 2 4 5 [ 7
f(x) I | 1414 | 1.732 | 2.00 | 2.6

Fit the following set of data to a curve of the form y = a €™ from the following observation by

least square method. A o 18]
x 1[2]3 ] 4 5 1.6 |
y 55165194 |152] 306 | 49.8
Derive the expression of Simpson's 1/3 rule for integration. (4]
4 _ 2
Evaluate: L e * dx using 2-point Gauss Legendre method. _ _ (6]
OR

2 2
Evaluate .[1 e * dx using Romberg method correct up to 3 decimal places.

Solve: y” + xy’ +y = 0; y(0) = 1; y’(0) = 0 for x = 0(0.1)0.2 using the RKZ method. ‘ [10]
Solve the elliptic equation uy + y, = 0 for the following square mesh with boundary conditions
as shown in figure below. [12]
‘ 10 20 '
10 = L 40
20 e 1)
a0 50
% ko

R
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V' Assume suitable data if necessary.

1. Find a real root of x> — 3x* = 1 = 0 correct up to four decimal places using the Secant

Method. , : : [8]
2. Write a Pseudo-code to find a real root of a non- linear equation using Bisection Method. [4]
3. Obtain the iteration formula of Secant method and explaln its working procedure in

finding a root of a non linear equation. : [4]

OR

Explain the working pnnc1ple of the bisection method to find a real root of a non-linear

equation.
4. Solve the following set of linear eqtiations using a suitable iterative method. (8]

2x+y+z-2w=-10
4x +2z+w=8 -
3x+2y+2z=7
x+3y+2z-w=-5

5. Find the largest eigen value and corresponding elgen vector of the following matnx using

power method - : (8]
2 -1 0
-1 2 -1
0 -1 2

6. Find the values of y at x = 1.6 and x = 4.8 from the following poinfs using Newton’s
interpolation technique. [8]

x | 1.] 2 [3] 4 | 5
y [4]75]4]85]96

7. Find a curve of the form y = ab* that fits the following set of observations using least
square method. : 8]
o X L1 1.2 3 4 5
i y {1.2] 2.5 | 6.25| 15.75 | 28.65
8. ‘The following table-gives the:angle in radians () through-which a rotating rod has turned. .
for various values of:time in'seconds..(t). Find::the angular velocity and angular
acceleration at t = 0.2. . . [4}.

t 0] 02 0.4 0.6 0.8
0 |0.1220.493 | 0.123 | 2.022




[ 3% +:3 23!

9. Evaluate the integral I = _[(log(x +1) +sin2x)dx, using Gaussian 2 point and 3 point "7 -

6]

s

-

fomula. |
- ! 3’1‘:- FRRUTEN . O—Ri‘;

.. Write a Pseudo-code to.integrate a given function within given limits using Simpson’s-3/8 -

rule. o

10. Solve the differential equation, % =(1+x?)y, within x £ 0(0.2)0.4 and y(0) = 1 using RK
X .

4™ order method.

11. Solve the following boundaryvvalue‘ problem uéing the finite difference met}_xod, by
2

dividing the interval into four sub-intervals. —g——};— =x+Y,y(0)=y(@1)=0.
X :
12. Solve the equation VZu = —10(x> + y* + 1-0) over a square mesh with sidesx =0,y =0,
x =3, y=3 with u= 0 on the boundary and mesh length = 1.
' OR

‘Solve the elliptic equation Uy + uyy = 0 for the following square mesh with the boundary
values as shown.

Y 500 1000 500 0

1000 #ul Tuz A#u; 1000

2000 - o——@ 2000

us Ug

1000
#07 & ug ’09 1000

0 500 1000 500 0

kokok
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