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1. Answer the following questions as 1ricxt§:18 1 silthesrntiuxlisfoMorder iR e

degree of characteristic equation
|A-XI|=0 is n.
(State True or False)

(a) State the condition that a matrix A has
to satisfy to be an orthogonal matrix.

(b) A necessary and sufficient condition for
a matrix A to be symmetric is that (g) Given that for a (5x95) matrix A and

S o R are e qual, |A|=59, find |34].
(Fill in the blanks)

(c) If any two rows (or columns) of a 1 I =i
determinant are interchanged, the value (h) If|_,|is an eigenvector of | o o, |,
of the determinant is multiplied by

(Fill in the blank) then n is

(d) U a, B,y are the roots of the equation eyt
X3 —5x% -16x+80 = 0, then the i) -2
product of the root is i) 3
0 5 (iii)

(i) -16 ) 4

(i) -80

(iv) None of the above 2. Answer any six questions from the

(Choose the correct option) iollowing: s

(¢) The rank of a unit matrix of order n is (a) Show that every orthogonal matrix is
: @il non-regular.

(u) n ' (b) Show that the vectors

(l'll) n-1 x, = 24 52 = (3, 6,12) are linearly

(iv) None of the above

dependent.

(Choose the correct « tion)
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(d)

(e)

(9)

(h)

(1)
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Find the rank of the matrix

RS

1]
@ ) =
= o= N
N © W

Given for a (3 x 3) matrices

|adj A|=20, find |A].

Show that A is a characteristic root of
the matrix A if and only if there exists
a non-zero vector X such that AX=AX.

Determine the eigenvalues of the matrix
5 4

A=
1S

Show that A is a characteristic root of

the matrix A then K+ A1 is a
characteristic root of the matrix A + KIL.

Solve the equation x® -3x%2+4=0,
given that two of its roots being equal.

Prove that the characteristic vectors
corresponding to distinct characteristic
roots of a matrix are linearly
independent.

() Find the determinant of the matrix
ahig
A= | hSbEefi
g f c
3. Answer any four questions from the
following : 5x4=20
(a) What is linear dependence and linear
independence of vectors ? Explain with
one example.
(b) Find the characteristic roots of the
o)l :
matrix A:[l 2:| and verify Cayley-
Hamilton theorem for this matrix.
(c) P, Q are non-singular matrices, show
that if A= R th
atif A=| ol en
s PRl H0
OOl
(d) Show that if A is an eigenvalue of an

B0OS GA 081

I .
orthogonal matrix, then 7 s also its

eigenvalue.
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(e)

(9)

(h)

Find the rank of the matrix

sz A 0
0) 5% 0
0 0 x+3

Prove that the two matrices A, P-lAP
have the same characteristic roots.

Solve the equation for x

3x-8 3 3
3 3x-8 3 |[=0
3 3 3x—-8

Solve the following equations by
Cramer’s rule :
2x—yY+3z=9
xX+y+z=6
oy =0

4. Answer any two questions from the

following :

(@)
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10x2=20

If a, b, ¢ are all different, solve the
system of equations :

X+y+z=1
ax+by+cz=k

a’x+ b’y +c?z = k2

6

(b)

(©)

(d)

(e)
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Using the characteristic equation of

5@
sl =l O g e
B )il

State and prove the Cayley-Hamilton
Theorem.

Determine non-singular matrices P and
Q such that PAQ is in normal form

g Ao Tk 'S
[Or Oi’ where A=|5 a3,
" el il =)

Show that if A is a determinant of order

n, then A'= A",



