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EXAMINATION NOV/DEC 2019
Numerical Methods
[Duration : Three Hours] - |Total Marks : 100]
Instructions: » 1. Answer five questions. At least two from Part A, two from Part B and one
from Part C.
2. Assume suitable data if necessary.
3. Figures to right indicate full marks.
PART A
1 a) Find the absolute, relative, and percentage errors if 0.005998 is rounded off to three [4]
decimal digits.
b) Find the roots of the equation x — cos x = 0 using Bisection method. [6]
c) Solve the following system of equations using the basic Gauss Jordon method. [6]
x+y+z=9
2x —3y+4z =13
3x+4y+5z=40
d) What are inherent errors? Explain two components of inherent errors. (4]
2 a) Solve the given system of equations using Jacobi iteration method. 7]
2x+y+z=5 .
3x +5y+2z=15
2x+y+4z=18
b) Given x and F(x), evaluate F(9) using Ligrange’s formula [6]
X 5 7 11 13 17
F(x) 150 392 1452 2366 5202
¢) Derive Newtons Forward Difference Interpolation Formula. 171
3 a) The table below gives the distance in nautical miles of the visible horizon for the  [8]
given heights in feet above the earth’s surface.
X(height) | 100 150 200 250 300 350 400
Y(distance) | 10.63 | 13.03 | 15.04 | 16.81 |18.42 |19.90 |21.27
’ Find the values of y when:
1) X=218 ft
ii) X=410 ft
b) Solve the following system of equations using Gauss Jordon method. [7]
x+y+z=9
2x-3y+4z=13
3x+4y+57z=40
¢) Evaluate V12 by Newton's Formula 5]
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PART B
The equation for deflection of beam is given by: y"(x) — e*’ =0,y(0) =

0,y(1) = 0. Estimate, using second derivative the approximate deflection at
x=0.25,0.5 and 0.75.

SE332

(6]

b) The distance covered by an athlete for 50 mts race is given in the followin table.  [6]

c)

a)
b)

¢)

Time(sec) 0 1 2 3 4 5 6
Distance (mts) 0 2.5 8.5 15.5 124.5.:{.36:5 450
Evaluate f: 1‘1’;2 using i) Trapezoidal Rule ii) Simpson’s 3/8 Rule. Divide the

interval in 6 parts with h=1.

Using Romberg’s method, evaluate I = fol'fllx—z dx

Given that y' — x2y = x and y(0)=1, Find y(0.1) and y(0.2) by second order
Runge kutta Method.

Compute the approximate 1% derivate of f(x) = cos x at x=0.75 radians at
increasing values of h from 0.01 to 0.03 with a step size of 0.005.

Solve the following equations by Picard’s Method.
i)y’ (x) =x*+y%, y(0)=0

iv) y'(x) = xe?, y(0) =0
Given Z—Z = i;—i with initial condition y=1 at x=0, Find y for x=0.1 by Euler’s
method.

(8]

(8]
(71
5]

(8]

6]

Use Taylor Series to solve % = 3x2 + 2y, given y(0)=2 and find y(0.1) and y(0.2) [6]

correct to 2 decimal places. :
Pf}RT €
o
Derive Secant Iteration formula.
Solve the following system using the basic Gauss elimination method.
2x+y+z=10
3x+2y+3z=18
x+4y+9z=16

[6]
6]

Find f(0.1) using improved Euler’s method and then y(0.2) using modified Euler’s  [8]

method, given that:

d
2 log(x +y),y(0) = 1.0

dx
a) Show that using the data given below, Richardson’s extrapolation technique can
provide better estimates.
X -0.5 | -0.25 0 0.25 0.5 0.75 1.0 1.25 i
F(x)=¢" | 0.6065 | 0.7788 | 1.0000 | 1.2840 | 1.6487 | 2.1170 | 2.7183 | 3.4903 | 4.4817
2
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Solve the following system of equations by relaxation method. 171
20x+y-2z=17
3x+20y-z=-18
2x-3y+20z=25
Find the polynomial f(x) using interpolation. [6]

X 0 1 2 5

f(x) 2 3 12 147

&
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