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1. Introduction to Linear Algebra

Classification of Matrices

Transpose, Determinant, Inverse of a matrix
Question practice on Basics of Matrices
Rank and dimension of null space of Matrix
System of linear simultaneous equations
Eigen Values and Eigen Vectors
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Properties of Eigen Values
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Properties of Eigen Values
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Properties of Eigen Values
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Properties of Eigen Values |
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Properties of Eigen Values
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Q: J5 Eigenvalues of a matrix S = [ are 5 and 1. What are the
eigenvalues of the matrix S* =SS ?
Jaj) 1 and 25
(b) 6 and 4 S— 5 L
(c)5and 1 <5 (3),0)

(d) 2 and 10
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Q:9%. If a square matrix A is real and symmetric, then the eigenvalues -
Ja) are always real

(b) are always real and positive

(c) are always real and non - negative

(d) occur in complex conjugate pairs
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Q:9tAt least one eigenvalue of a singular matrix is
(a) positive

b7 zero

(c) negative
(d) imaginary
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Q:%2 The trace and determinant of a 2 x 2 matrix are known to be - 2 and -
35 respectively. It eigenvalues are

(a)-30and -5

(b)-37and-1

Je)-7and 5

%)17Sand 2 .5

s -85 X
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Q:All the four entries of the 2 x 2 matrix P = P11 P12
P21 P22

one of its eigenvalues is zero. Which of the following statements is true?

(@) P11 P22 — P12 P21 =1

\ (\ il
(b) P11 P22 — P12 P21 =- Chxcda
(S P11 P22 — P12 P21=0 \P\: O
(d) P11 P22 + P12 P21 =0 D, b, .- ‘3‘&\9“ =Q

] are nonzero, and
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Q:)& The eigen values of the following matrix are [;3 -1 6
— 0 0 3
(fa) 3,3+ 5}, 6 - - TR
(w'6+5j'3+jr3,'j, = 13\ Y
I(C)3+j;3'j;5+1 B 5\3» .
. . "1 N S+
(dy3,-1+3j,-1-3j S -2¢
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Q:\02The value of x for which all the eigen - values of the matrix given
below are real is -

FE <

(3)5"'] {tj)-r') P
(b) 5-j - L]
(c) 1-5;

(d) 1+ 5j
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-5 ,+ 1!
Q:J3A system matrix is given as follows. Ds/ ’
0 i | -1 %
a6 11 6]
—6 —11 5 laxa

The absolute value of the ratio of the maximum eigenvalue to the
minimum eigenvalue is >

d +(*\ ‘}(43— —}‘q((((\)‘ -6
(‘\\‘ )(P\l)(d&-—\ﬁ -~ -6 3

———
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Q:|oY Consider the following matrix.

.2 3

"[x y
[f the eigenvalues of A are 4 and 8, then
(a)x=4,y=10 e
(b) x=5,y=8 47 - 10
(c)X=-3,y=9 d -
B r=-ay=1p 20 -2%= 32

3’1:'\)‘

1=
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Q:poConsider the matrix as given below:

12 3

o s 7]
0 0 3

Which one of the following options provides the CORRECT values of the

eigenvalues of the matrix ?

1,43

(b)3,7,3

(c)7,3,2

(d)1,2,3
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Q: |0e. Which one of the following statements is TRUE about every n x n
matrix with only real eigenvalues?
(a1t the trace of the matrix is positive and the determinant of the matrix
IS negative, at least QA rditdy+ - da=tVe
one of its eigenvalues is negative. QAYdaxdy 2 - - - dq= ~VR
(1) If the trace of the matrix is positive, all its eigenvalues are positive.
@Q If the determinant of the matrix is positive, all its eigenvalues are
positive.
If the product of the trace and determinant of the matrix is positive, all
its eigenvalues are positive. Ty =tve, IA) = +Vve

Hrace(R) X |M =+e A= Ve
\ -hrw(“\:’\”" \=
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Q:107 Consider the following 2 x 2 matrix A where two elements are

unknown and are marked by a and b. The eigenvalues of this matrix are - 1
and 7. What are the values of a and b?

1 4
A=(b a) dyrd, = teae(®)
(a)a=6,b=4 .,
(b)a=4,b=6 ™Y
(c)a=3,b=5 QA5
d#ra=>5,b=3 Aixd, = A
ik 5-MA
14A < |
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Q:)o®The value of x for which the matrix

3 2 4
A=|9 7 13
—6 —4 -9 4+ x

IR
has zero as an eigen value is

A xely xr\3 ~ A
| Q) =
% 3(- 63+71+3L) -2 (- R %37&*38) Ty (- 3rHr) =0
—3 2\ Y6 - IRA+2Y <o

Ix = 2
< |

e
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