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USN 08MMD/MDE/MCM/MEA/IAR/MAR11
First Semester M.Tech. Degree Examination, May/June 2010
Applied Mathematics

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
1 a. List the different types of errors in the numerical computation. Explain them. (10 Marks)
2.3
b. If f= X’y and errors in X, y and z are 0.001. Calculate the absolute error and the relative
vA
maximum errorinf,atx=1,y=1andz=1. (10 Marks)
2 a. Explain Regula-Falsi method for finding a root of the equation f(x) = 0. Obtain the root of
the equation x’ — 2x — 5 = 0. Perform four iterations. (10 Marks)
b. Explain Newton-Raphson method for finding a root of the equation f(x) = 0. Hence find a
real root of the equation x sinx + cosx = 0, correct to four decimal places. (10 Marks)
3 a  Find aroot of the equation X’ —x — 1 =0, using Muller’s method. (10 Marks)
b. Find all the roots of the equation x’ - 2x>~ 5x + 6 =0 by Graeff’s method, squaring thrice.
(10 Marks)
4 a Findy'(0.2) and y”(O) from the following table: (10 Marks)
X 0.0 0.2 0.4 0.6 0.8 1.0
y 1.0 1.16 3.56 | 13.96 | 41.96 | 101.00
1
b. Evaluate -“1 dx - using Romberg’s method correct to four decimal places. ( Take n = 0.5,
J1+x
n=0.25and n= 0.125 successively.) (10 Marks)
§ a. Apply Gauss-Jordan method to solve the equations
X+2y+tz=8
2x +3y+4z=20
4x +3y+2z=16 (10 Marks)
b. Apply factorization method to solve the equations
Ix+2y+72=4
2x+3y+z=35
3x+4y+z=7 (10 Marks)
6 a. Using Given’s method, reduce the following matrix to the tri-diagonal form.

21 3
A=|1 4 2 (10 Marks)
3 2 3
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b. Explain power meth
matrix. Using this method, find the dominant Eige
vector of the matrix
1 6 1 1
A=1 2 0]andthe initial vector X© ={ 0. Carry out six approximations. (10 Marks)
0 0 3 0
a. Definei) the matrix with linear transformation ii) rank of a matrix iil) nullity of @ matrix.
(10 Marks)
b. Lett: R? - R* be a linear transformation defined by t(a, b) = (2a—3b,a ™+ b) for all
(a,b) € R%. Then find the matrix of ‘t’ relative to the basis
B= {(1’ 0)9 (07 1)} s B' = {(23 3): (13 2)} (10 Marks)
a. Define the orthogonal set. Prove that any orthogonal set of non-zero vectors in an inner
is linearly independent. (10 Marks)
hat best fits the following data:

product space

b. Find the equati

= a + bx of the least squarc line t

(10 Marks)
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First Semester M.Tech. Degree Examination, January 2011

Applied Mathematics

Time: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions.

1 a Discuss:
1)  Absolute error 1) Truncation error

i) True percentage relative error 1v) Conservation laws of engineering. (10 Marks)

b. Derive the analytical solution as v(t):ﬂg—[l—e'(c/m)‘] for the differential equation
c

%: g—(—c—]v where m is the mass of the falling body (parachutist), C is the drag
t m
coefficient, g ~ gravitational force, v is the velocity and t is the time. Also discuss the

terminal velocity of the parachutist. (10 Marks)

2 a. Explain Regula-Falsi method to find the root of the equation. Apply Newton-Raphson

method to find the root of the equation cosx—xe* =0 near x = 1 (carry out 5
approximations with 4 decimals). (10 Marks)
b. Explain Newtons method for finding the multiple roots of the equation f(x) = 0. Find the
double root of the equation x* —x? - x+1=0 at x = 0.9,x=0.8. (10 Marks)

3 a Give the necessary steps to find the roots of polynomial by Muller’s method. Find the root
of the equation x’ -~3x —5=0 which lies in [ 2, 3 ]. (10 Marks)
b. Perform two iterations of the Baristow’s method to extract a quadratic factor x* + px +q
from the polynomial p,(x)=x*+x’-x+2=0. Use py = -0.9 and qo = 0.9 as initial
approximations. (10 Marks)

2

4 "a. Find ? and j——}; atx = 1.2,2.0, 2.2 using numerical differentiation given that :
X X

X 1.0 1.2 | 14 1.6 1.8 20 | 22
y_ 27183 | 3.3201 | 4.0552 | 4.9530 | 6.0496 | 7.3891 | 9.025 | (10 Marks)

b
b Give the steps to integrate ff(x)dx using Romberg integration. Use it to find the

approximate value of J’]—q-:’\— . Take h = 0.5, 0.125 and 0.25. (10 Marks)
J1+x

5 a. Discuss Cholesky method to solve the system of linear equations. Solve 2X+3y+z2=9,
X+2y+3z=6 and 3x +y+2z=8 by Cholesky method. (10 Marks)

I 1 1
b.  Determine the inverse of the matrix 4 3 -1 using partition method. Hence find the

3 5 3
solution of the system of equations X +X, +xy =1, 4x,+3x,-x, =6 and
3%, +5x, +3x, =4. (10 Marks)

lof2




6

a.

b. Find all the eigen values of the matrix

7 a 1) State the properties of linear transformation.
1 0 1 0
ii) The columns of I, = [O J are ¢, = [O} , € :\: } Suppose

Discuss : i) Bounds for eigen
ii) Steps involved in

stages).
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values
Jacobi iteration method to find eigen values.

1 1 1
21 2
1 3 2

5 -3

~7 | and T(e,)=| 8

transformation from R? to R® such that T(e,) =
0

of an arbitrary X in R

2

b. If T:R" — R™ be a linear transformation, prove that :

(10 Marks)

using Rutishausen method. (Take five

(10 Marks)

T is a linear

, find the image 3
1
;

(08 Marks)

i) T is one-to-one if and only if the equation T(X) = 0 has trivial solution.
ii) T maps R" onto R™ if and only if the columns of A span R™. g
iii) T is one to one if and only if the columns of A are linearly independent. (12 Marks) £
E
a. i)  Give a geometrical interpretation of the orthogonal projection. §
2 -2 1 &
i) I u =5} u= 1|, y=|2| and {u w} is an orthogonal basis for ;5
-1 1 3
0
w =span{u,,u, }, write y as the sum of a vector in w and a vector orthogonal to w. H
(10 Marks) }’
b. Discuss: i) Gram-Schmidt process ’
(10 Marks) |

ii) Least square lines
iii) The general linear model.

R R
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