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1. Answer the following (any seven)
as directed : S 1x7=7

(a) A polynomial is said to be complete if
all the coefficient are present in the
polynomial. (State True or False)

(b) If @, B,y are the roots of the
equation x3 -5x2-16x+80=0, then
the product of the roots is
@) o
(i) -16

Contd.



(iii) -80
(iv) None of the above
(Choose the correct option)

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

(d) A matrix A will be an Involuntary matrix
if A2= ..ceeunne (Fill in the blank)

(e) 1f two rows or two columns of a
determinant be identical, the value of
the determinant is

) O
@ 1
(iii) None of the above.
(Choose the correct option)

() If Abe any n-rowed square matrix, then
" (AdjA)A=A(Adj)=cconn.
(Fill in the blank)

(g) The rank of a unit matrix of order n is

i 1
i) n
(i) n-1

(iv) None of the above
(Choose the correct option)
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. (b Given that for a (5x5) matrix A and
|A|=59, find |3A]. |

() Consider the system of homogeneous
linear equations

(A)mxn (X)nxl = (O)m'xl

and suppose p(A)=r. Find out the

number of linearly independent
solutions for this system of equations.

() 1fAand Bare two equivalence matﬁces,

then rank (4)=rank(B).
(State True or False)

9. Answer any four of the following questions :
2x4=8

" (@) Solve the equation x*-3x>+4=0,
given that two of its roots being equal.

(b} Examine whether the set

1 1 S
s=¢121|,/01],]6 is
1 2 7

linearly independent or not.
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(c) If Aand B are symmetric matrices, then
show that AB is symmetric iff A and B
are commute.

(d) Show that the necessary and sufficient
condition for a square matrix A to

possess the inverse is that |A|=0.

(e) Show that if two adjacent rows or
columns of a determinant are
interchanged, the sign of the
determinant is changed, whereas its
numerical value remaining the same.

() Given for a (3x3) matrices
|adjA|=20, find | A|.
(9) Write down the matrix of the following

forms and verify that it can be written
as matrix products xax.

12 -18x; %, +5x2
(h) 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 =2x .
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3. Answer any three of the following
questions : : 5x3=15

(@) If a, B,y are the roots of the equation
x® +gx+r=0, find the value of
0 (B+r) +(r+a)'+(a+p)
@ X (p+r-a)’ |

(b) Show that

(i) Every subspace, S, of V has a
basis.

(i) The row rank of a matrix is the
same as its rank.

(c) Prove that

(b+c) a2 a?
b> (c+a)® b*> |=2abcla+b+c)’
c? 2 (a+b)

(d) P, Q are non singular matrices. Show

PO
that if A= ] then
0Q

L [Pt o
i P
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- (e) State and prove Cayley-H‘amilton
theorem.

( Show that if A is an idempotent matrix
with dimension nxn, then

rank(A)+rank(I-n)=n
(g) Define positive definite, negative definite

and semi-positive definite matrices with
examples.

4. Answer the following questions (any three):

10x3=30

(a) (i) Derive the standard form of a

cubic equation. 5

(i) Solve the equation by Cardon’s
method

x®-9x-28=0 5

(b) () Show that if A, B are two n-rowed
: square matrices then

rank (AB)2 rank(A)+ rank(B)-n
7
(i) Show that the vectors

X,=(1,2,3), X,=(2,-2,0) form
a linearly independent set. 3
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(¢) Find the inverse of the matrix

011

s=101 and show that the
110

transform of the matrix

b+c c+a b-c
A=|c-b c+b a-b by S
b-c a-b a+b

is a diagonal matrix.

(d) Show that the equations

x+Yy+z=6
x+2y+3z=14
x+4y+7z=30

are consistent and solve them.

(e) Show that the every mxn matrix of
rank ¢’ can be reduced to the

IO
form| 4 ¢ by a finite chain of
E-operations, where I, is the r-rowed
unit matrix.
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() Show that a necessary and sufficient.
condition for a real quadratic form
' X'AX to be positive definite is that the
leading principal minors of the matrix

- A of the form are all positive.

1 2
(9) Suppose X =(0 -1
' 3 1

Evaluate pf - I-X(X'X)'x', where
notations have their usual meanings.
Show that M = M2 ang find the rank
of M and M?2.

(h) Determine the characteristic roots and
the corresponding characteristic vectors

of the matrix
8 -6 2
A=[-6 7 -4
2-4 3
\_
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