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1. Choose the correct answer from the given
alternatives in each question : 1x6=6

(@) A polynomial of three terms is called a
(i) monomial
(i) binomial
(iii) trinomial
fiv) All of the above
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(2) (3)

DIV
(b) 1f l:k +2 Blss 4 (e) If a matrix A has a non-zero minor of
+1 -2 BN then k=1, ' order r, then
f) o () p(A)=r
(@ 2 (i) plA)=r
(@) -2 (i) p(A)<r
() 1 (iv) p(A)<T
(c) Cof
actor of 4 jn ek determinant () The matrix of a quadratic form is
) B e (i) symmetric
16540 (i) anti-symmetric
: S0 (i) orthogonal
1S equal to 4
0 o (iv) Hermitian
M) -2 2. Answer the following : 3x4=12
(i) -5 o Solvs i .
. a olve e equation
() None of the a1, 4 3 2
@ 1t o above xt —7x° +27x“ -47x+26=0
€ Toot of the Sl given that one of its root is 2 +3L
. n
7 6
x -1 ="
Caexe ot i el |4 %] and Ais non-
x 3 - =7 b el - i B A
Is'x=<o "y singular, then find out the value of X.
) ) €n the Oth
{0} 6) €r roots are (c) Show that
i
() (3, 6) a? bc ac+c?
(Tu) (2, 7) a® +ab b2 ca =4>.Cl2b2c2
(iv) (3, 7) GV B2 opoieee?
P23/906
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(4)

(d) Reduce the matrix A to its normal form,

where
0, 27 =1
ANIRRIONLL 1
SRS 0

Hence finq the rank of A.
3. Answer any one of the fo

@) ) If(gxd 5,2
(ax® + py tox+d) be divisible by

2 2
» i:c o) then show that ad = bc.
) Find :
it —che 'eqliatlon whose roots are

’ )

llowing :

(b) (i) Solv
¢ the €quatj,
e on
28 —15=0

Whose Toots are ip AP

(ll) If the equatiOH

4
h e tex+d=0
as
that fitec €Qual roots, then show
€ach of them is equal to
6c -
e
3a® - gp

early dat’ if two vectors are
a scalar ffenfient, one of them 15
(i1) Define bas‘ultlple of the other.

1S of Y

( Conﬁ"ued}

(S)

. Answer any fwo of the following : 3x2=6

(@) 1f A and B are two idempotent matrices,
then show that A + B will be idempotent
if AB=BA=0.

(b) Show that any diagonal element of a
Hermitian matrix is necessarily real.

(c) If A and B are two n-rowed orthogonal
matrices, then AB and BA are also
orthogonal matrices.

{d) Prove that the necessary and sufficient
condition for a square matrix A to
possess the inverse is that |A|#0.

fe) Let A and B be two square matrices of
order n. Then prove that

tr(AB) = tr(BA)

. Answer any three of the following : 5x3=15

fa) Write the general definition of deter-

minant and mention its properties.
2+3=5

(b) Define adjoint of a square matrix. If
A, xn is a square matrix of order n,
then prove that

Afadj A) = (adj A)A =|A|1, 2+3=5
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(6) (7)

(c) Solve th .
Crany er’se rf_zilo“”ng €quations by using 6. Answer any two of the following : 5x2=10
€ :
X+2 2 (a) Prove that rank of a non-singular matrix
Y+3z= 6 . . .
Ox 4 is equal to the rank of its reciprocal
oo LT matrix.
y+9z-_—14
(b) Under what condition the rank of the

following matrix A is 3? Is it possible for

(d) Define circulant
the rank to be 1? Why?

determinant and

Vanderrnonde
d ’
order, eterminant for nth S 4 0
L =
ol 2Y%+2Y4=5 A s s )
nvestigate for wh 10
the syst A at values of A o X
ystem of simultaneous equzltlion“s’
XtYy+z=6 (c) Obtain a g-inverse of the matrix given by
X-2y+3z=10 123
X+2y+iz=p A=|4 5 6
has (i) no solution, f T &%
on .
and (iii) an infinite ,n{f:ni unique solution
er of solutions, (d) Find the characteristic roots and
1Va+1%+2=5 characteristic vectors of the matrix
() Given that a h g
1 A={0 b O
N e —32 =1 00 ¢
E 1
998 =2 (e) State and prove Cayley-Hamilton

C : s
ompute (i) (4|, (i) adj A and (iij) A71
142+2=5
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( 8)

(0ld Course )

Time : 3 hours

(Z/SEREN o e

enta]
States the

orem of algebra
a‘t’ €v

°IY algebrajc equation has
() at least One Toot, rea] or imaginary
(ii) only tywe Toots, both are real

(6] I‘OOtS, one real anid ofhies

(i) at leagt One T0ot, which s real

P23/906

{ Conrinued}

(92)
SN2 Y[k +8 4]’ o/l
o S [k+1 =2 || a8 ¥ =k
(i) O
(i) 2
(i) -2
(iv) 1

2 b1
then A
(d) 1f A=[3 5], e

5 -2
85 2 o [ ]
o [3 -1] -3 /1

=
SR iv)
1 A e
inant
(e) Cofactor of 4 in the determin
1. 8 =g
4 5 0
3 2 G |
is equal to
(i) 2
i) -2
(iii)) -5

(iv) None of the above
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(10 )

0

7 6 x
2x2=7
sl

If one root of the equation

Is x=-9
» then the other roots are

0 (2, ¢
) (3, ¢)
(i) (2, 7)
() (3, 7)

(9 If a matrix

as i
order T, then 4 non-zero minor of

(i) p(A) =r
@ p(ays,
(iii) P(4) <

( Conﬁnued}

(11 )
2. Answer the following : 4x4=16
(a) Solve the equation
x4 —7x3 +27x2 -47x+26=0
given that one of its root is 2 +31L
=l A 0l o
(b) 1 [AX Aql]=[B Ai] and A is non-
singular, then find out the value of X.
(c) Show that
a? be ac+c?
a? +ab  b? ca |=4a%b%c?
ab b2 +be 2
(d) Reduce the matrix A to its normal form,
where
01 =3--1
4 1.0 Loyl
71314, 0mHe
11 -2 0
Hence find the rank of A.
3. Answer any two of the following : 7x2=14
(@ (i) Write the statements of remainder
theorem and factor theorem of
classical algebra. 4
30}
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(12 )

3
X" +ayx? tayx+a; =0

is zero, pr.
» Prove that aa, =a,. 3

B () If (g3
(i ga:z; bx? tcx+d) be divisible by
), then show that ad = be. 3
(i) Fi :
) llnii_gthe €quation whose roots are
) 5 3, -4, 3%
¢ () Sol
9ve the €quation
3
= = Peleoa e o

Whose \
T00ts are jn Ap, 3%

322 g 3%

: T
linearly depengenttWO vectors are

a scalar multip)e ’0°ne of them is

( Continued )

4. Answer any two of the following :

(13 )

(@) If A and B are two idempotent matrices,
then show that A + B will be idempotent
if AB=BA=0.

(b) Show that any diagonal element qf a
Hermitian matrix is necessarily real.

(c) 1If A and B are two n-rowed orthogonal
matrices, then AB and BA are also
orthogonal matrices.

(d) Prove that the necessary and sufficient
condition for a square matrix A to
possess the inverse is that |A|#0.

(e) Let A and B be two square matrices of
order n. Then prove that

tr(AB) = tr(BA)

S. Answer any four of the following : 6x4=24

fa) Write the general definition of deter-
minant and mention its properties.

(b) Define adjoint of a square matrix. If A is

a square matrix of order n, then prove
that

Afadj A) = (adj A)A =|A|I,
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Cramer’s rule :

X+2y+3z=¢
2x+4y 4 5 = 7
2x+2y+9z=14

(d)] Define circulant
Vanderrnonde
order.

determinant and
determinant for nth

(e) Investigate f
E T What valyes of A and y,

€ system of simultaneous equations
XtU+z=¢
x-—2y+32=10

X+2Y+ Az =

() Given that
Ligso8 1y
A=l2 3 1
0 5 )

Compute 4 1}
@141, g adj A and (i) 4-1,
6.
Answer any two of the follow;
ng :

4%x2=9
(@) Prove that rank of e

ki v ik anon~singular matrix
el fank of it i
A0 S Treciprocal
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( 15 )

(b) Under what condition the rank of the
following matrix A is 3? Is it possible for
the rank to be 1? Why?

24D
A=[3 1 2
15a) 5%
(c) Obtain a g-inverse of the matrix given by
O 883
A=|4 5 6
7 8 9

(d) Find the characteristic roots and

characteristic vectors of the matrix

a. b g
A=|0 b O
0. 0 e
fe) State and prove Cayley-Hamilton
theorem.
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