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A.

<br>

(Regular/Imp.)(Major)

<br>

Time:Three Hours]

<br>

marks.

<br>

(a)

<br>

MATHEMATICS

<br>

( Matrices and Algebra )

<br>

Note : Answer any five questions. All questions carry equal

<br>

[Paper : Second ]

<br>

A=

<br>

Find the rank of the following matrix 4 by

<br>

reducing tonormal form:

<br>

2 3 -1 -1

<br>

1 -1 -2 -4

<br>

|3 1

<br>

21222/3 1082-13080

<br>

|6 3

<br>

3-2

<br>

[Maximum Marks : 75

<br>

0 -7

<br>

(1)

<br>

[8]

<br>

P.T.O.]

<br>



2.

<br>

(b)

<br>

(a)

<br>

A=

<br>

|2

<br>

1

<br>

|3

<br>

3 -1 -1|

<br>

-1 -2

<br>

1

<br>

3

<br>

21222/31082-13080

<br>

1

<br>

A=|2 4 5

<br>

|1 2 2|

<br>

Find the inverse of thefollowing matrix A using

<br>

row transformation only :

<br>

|3 5 6

<br>

1 2 2

<br>

A=|2 4 5

<br>

|3 5 6

<br>

+5y +7z = 13

<br>

3

<br>

4x +3y +6z = 25

<br>

2x+9y+z=1

<br>

Show that the following system of equations

<br>

are consistent and find the values of x, y and

<br>

-4

<br>

0 -7

<br>

(2 )

<br>

-2

<br>

[8|

<br>



3.

<br>

4x+3y + 6z = 25

<br>

x+5y + 7z =13

<br>

(a)

<br>

2x+9y +z=1

<br>

(b) Find the real values of for which

<br>

the following equations have a non-zero

<br>

solution:

<br>

x+2y +3z = Ax

<br>

3x+y+2z = ly

<br>

2x+3y +z=lz

<br>

x+2y + 3z = Ax

<br>

3x+y+2z = Ay

<br>

2x+3y+z = Az

<br>

State and prove Cayley-Hamilton theorem and

<br>

also verify Cayley-Hamilton theorem for

<br>

matrix A:

<br>

1 2

<br>

A=|2-1

<br>

21222/31082-13080

<br>

0

<br>

0 0 -1|

<br>

[7]

<br>

(3 )

<br>

[8]

<br>

PTO.]

<br>



4.

<br>

(b)

<br>

(a)

<br>

|1 2

<br>

A=|2 -1

<br>

|0 0 -1|

<br>

If a+b+c#0,find the characteristic roots

<br>

ofthe matrix A :

<br>

A=c b

<br>

21222/31082-13080

<br>

0

<br>

ac b|

<br>

b aC

<br>

A=|c b

<br>

|a c. b|

<br>

|b a C

<br>

Show that the set of residue classes modulo 5

<br>

is an abelian group with respect to the addition

<br>

of residue classes modulo 5.

<br>

(4 )

<br>

[8]

<br>



5.

<br>

(b) Define the order ofan element of a group and

<br>

also find the order of each element in

<br>

(a)

<br>

<RIÍEY f rART modulo 5,ITS GHTRy

<br>

(b)

<br>

multiplicative group :

<br>

G={1,-1, i, -)

<br>

Define subgroup ofa group and show that the

<br>

union of two subgroups of a group G is a

<br>

subgroup of a group Gif and only if one is

<br>

contained in the other.

<br>

[81

<br>

ft H G YHE HfHGT G

<br>

Define cycic group and prove that every group

<br>

ofprime order is cyclic.

<br>

21222/3 1082-13080

<br>

(5 )

<br>

PTO.]

<br>



6.

<br>

7:

<br>

(a) State Fermat's theorem and find the remainder

<br>

of 8103when divided by 13.

<br>

(b)

<br>

(a)

<br>

(b)

<br>

Define normal subgroup. Prove that a subgroup

<br>

H of a group G is normal in G if and only

<br>

if gHg =H, YgeG,

<br>

State and prove Cayley's theorem.

<br>

2

<br>

are even and

<br>

Prove that out of n permutations on n symbols,

<br>

21222/31082-13080

<br>

2

<br>

(6)

<br>

(8]

<br>

2

<br>

are odd.

<br>

[7]

<br>

[8]

<br>

2

<br>



8. (a)

<br>

9.

<br>

(b)

<br>

(a)

<br>

Define quotient group. Let f be a

<br>

homomorphism of a group Gonto a group G

<br>

with kernel K, then show that the quotient group

<br>

G

<br>

K

<br>

is isomorphic to G'.

<br>

converse need not be true.

<br>

K

<br>

Let R be the group of real numbers under

<br>

addition and Rbe the group of positive real

<br>

numbers under multiplication. f:RR is

<br>

defined by f(r) =e for all xeR. Provethat

<br>

fisan isomorphism.

<br>

21222/3 1082-13080

<br>

[8]

<br>

Prove that every field is an integral domain, but

<br>

(7)

<br>

HE G

<br>

[P.I.0.]

<br>



10.

<br>

(b)

<br>

(a)

<br>

(b)

<br>

Prove that R={0,1,2,3,4, 5, 6} (modulo 7) is

<br>

a ring with respect to addition and

<br>

multiplication.

<br>

ra f fs R=(0,1,2,3,4,5,6}(modulo 7)

<br>

Prove that the set of2x2 matrices of the form

<br>

Ta b|

<br>

matrices.

<br>

is a subring of the ring of all 2x2

<br>

a b|

<br>

21222/3 1082-13080

<br>

[7]

<br>

0 c

<br>

If R is acommutative ring and aeR, then

<br>

show that Ra= {ralreR} isan ideal of R. [7]

<br>

quigY f Ra= {ralre R}, Rèt 6 JAt

<br>

X

<br>

[8]

<br>

( 8 )

<br>


