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S.E.(Information Technology) (Semester- III) (Revised Course 2007-08) EXAMINATION MAY/JUNE
2019
Numerical Methods

[Duration : Three Hours] [Max. Marks : 100]
Pkase check whether you have got the right question paper.
Instruction:- 1) Attempt any 5 questions by selecting at least one question from each module.
2) Make suitable assumptions if required.
MODULE -1
Q.1 a) What are inherent errors in Numerical computing? What are its two components? 04

b) Use Newton Raphson method to obtain a root of 4(x — sinx) = 1 correct to 3 decimal places. 08

¢) Find the real root of equation e* = 3x by Bisection method. 08
Q.2 a) Provide a difference between pamll plvotmg and complete pivoting in Gauss elimination 04
method.

b) Solve the following system of equations using Gauss elimination: method with partial pivoting. 08
x+y+z=7
3x 4 3y+4z=24
2x+y+3Z=16

¢) Apply Gauss Jordan method, to solve the system of followmg equations :- 08
p+2+r=
2p+3q+ 4r = 20
4p+3q+2r=16

MODULE - 11

Q3 a) Solve the following system of equations using Gauss Seidel method. 07
8x, +2x,—2x;=38
X, — 8%, + 3x; =~4
' 2x, +x,+9x; =12

b) The following table gives the viscosity of an oil as a function of temperature. 07
Use Lagrange’s formula to find viscosity of oil at temperature of 140°.
Temperature:- 110 130 160 190
Viscosity:- 10.8 8.1 55 4.8
¢) Derive Newton’s Divided Difference formula. 06
1
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Q4 a) The table below gives the temp. T (in °C) and length /(in mm) of heated rod. 08
Fit a linear least squares line to the data.
T - 20° 30° 40° 50° 60° 70°
I- 800.3 800.4 800.6 800.7 800.9 801.0

b) The population of a town in decennial census was as under. Estimate the population for years 08
1935 and 1955 using appropriate formula.

Year:- 1921 1931 1941 1951 1961
Population:- 46 66 81 93~ - 101
(in Thousands)
c) Find the missing term in the following table:- 04
X:- 10 15 20 25 30 35
y- 19 21 22 23 iy 25
'MODULE — Il
QS5 a) Derive trapezoidal rule. : : 06

X
b) Compute f:l—e;.dx using Simpson’s 3/8'" rule. Divide the integral into 6 equal subintervals 06
Assume h=1.

c) The distance covered by an ‘athleté for 50mt. race i given i the following table:- 08
Time 0 1 2 3 4 5 6
(sec.)- .
Distance 0 2.5 8.5 15.5 24.5 36.5 50
(mt.)-

Determine the speed of athlete att=5 sec. Ako Calculate acceleration.

Q.6 a) Estimate the 1% derivative of f (x).-_—- Inx at x = 1 using 1® order forward and backward 06
difference formula. (h=0.05, h = 0.01).

b) Evaluate using Trapezoidal rule. 06
= 2 [
1) f_zm.dt

i) Jf) tsint.dt

c) A river is 80 m wide. The depth y of river at a distance ‘X’ from one bank is given by 08
following table:-
X 0 10 20 30 40 50 60 70 80
y: 0 4 7 9 12 15 14 8 3

Find the approximate area of cross section of river using Simpson’s 1/3" rule.
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Provide a difference between ordinary & partial differential equations.

Find y(0.1) using improved Euler’s method and then y(0.2) using modified Euler’s method.
Given that % = log(x +y),y(0) = 1.0

Use Picard’s method to estimate y(0.1) correct to 2 decimal places, given

dy
2 —_——y = Z' J) =%
o y(0)

Write Laplace’s equation. How does it differ from Poisson’s equation.

Torsion on a rectangular bar subject to twisting s given by V2T = -4
Given the condition T = 0 on boundary, find T over a cross section of a bar of sze 9 cm X
6 cm. '

Use a grid size of3 cm X 3 em.

Given™ = 1+ y2, where y =0 when x =0 find y (0:8) using 4" order RK method Take
h=04. 3 ’
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