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Q.1 a)
b)
c)
d)

Q.2

Q3 .

EXAMINATION Nov/Dec 2019

Numerical Methods

[Total Marks : 100]

1) Answer any five questions by selecting at least one question from

each Module.

2) Make necessary assumptions if required. Clearly state any such
assumptions made
Module-I

If 1 = 22/7 is approximated as 3.14 find absolute, relative and percentage error. 3
Find a real positive root of 3x — Cosx — 1 = 0 by Newton — Raphson’s method correct to 6
6 decimal places.
Derive the formula for Secant method
Using Bisection method find the root of x® = 5x — 3 between 1 and 2 correct to 2 6
decimal places.

a)
b)

8

What is the difference between direct and iterative methods used for solving a system 4
of linear equations?
Solve the following system of equations by using Gauss Elimination method with 8

partial pivoting

a—b+ 3c-3d =3
Sa—2b+5c—4d =5
3a+4b—7c—2d =-7
2a +3b+c —11d =1

¢) Solve the following system of equations by Gauss Jordan method 8
10p+q+r=12
2p+10g+r =13
p+q+5r=7
Module - 11
a) Determine by Lagrange’s method , the percentage no. of patients over 40 years. 7
Age over (x) | 30 35 45 55
years
Percentage 148 96 68 34
no. (y) of
patients
1

CB73D8065034A0BF9B3C0C6452B04C39



Q4

Q.5
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b) Solve the following system of equations by method of relaxation
9x —y+2z=9

a)

b)

x+10y—2z=15

2x-2y-13z=-17

Define divided difference. Derive Newton’s divided difference interpolation formula.

What is the principle of least squares regression?

The pdpulation of a town in a census was as under. Estimate the population for years

1935 and 1955 using the appropriate formula

Year 1921 1931 1941 1951 1961
Population | 46 66 81 93 101
(in

thousands )

Solve the following by Gauss Seidal method
10x+y+z=12

2x+10y +z =13
2x +2y +10z = 14

Module- 111

Evaluate f_33 x* dx by using

i) Simpsons 1/3" Rule

i) Trapezoidal Rule

The table below gives the result of arfobservation. © is observed temperature in
degrees centigrade of a vessel of cooling water , t is the time in minutes from beginning

of observation.

t

1

3

3

7

9

S)

85.3

74.5

67.0

60.5

54.3

Find the approximate rate of cooling at t=3 and t=3.5

A curve is drawn to pass through the points given by the following data:

1.5

2

2.3

3

3.5

4

X 1
4§ 2

24

i

2.8

3

26

2.1

Estimate area bounded by the curve , x — axis and lines x=1 and x=4
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Q.6

Q.7

Q8

b)

c)
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Derive Newton — Cotes formula for numerical integration and hence deduce the

formula for Simpsons 1/3™ rule

Find the value of Cos(1.78) using values given in the table below:

X

1.70

1.74

1.78

1.82

1.86

sinx

0.9916

0.9857

0.9781

0.9691

0.9584

Compute the value of I = |

1
01

0.125 compare your result with the true value

Derive the formula for Eulers method and illustrate it graphically
2
th and y(0)=1 find y(0.2) and y(0.4) by fourth order Runge Kutta

2

dy _ y
olve — =
S S "
method

How are partial differential equations classified? Give examples.

Derive five point formula for Laplace equation
Zu
Solve 27 —2 % =.0
Given : u(0, t) = 0; u (4, t)=0; u(x,0) = x (4-x). Assume h=1. Find the values of u upto

=5

Using Taylor series method find y at x=0.1 and x=0.2. Given Z—i’

Module — IV

L &
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i; by using Romberg’s formula with h=0.5, 0.25 and
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