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State whether the following statement is
true or false :

The ring of all 2x2 matrices over
reals under matrix addition and
multiplication is an integral
domain.

If the ringg R and S are of
characteristics m and n respectively,
then the characteristics of the product
ring Rx S is

(i) mn
(i) m"
(it) lem([m, n}
(iv) ged[m, n]

( Choose the correct option )

Define inner automorphism of a
group G.

If G is a non-Abelian group of order p3,

where p is a prime, then order of Z(G)
(the centre of G) is

(i) either 1 or p
(ii) either p or p2
(i) either p? or p°
fiv) either 1 or p°

( Choose the correct option )

( Continued )
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(g) State whether the following statement is
true or false :
“Abelian group of order 15 is always
cyclie.”

(h) Define kernel of a ring homomorphism.
(i Define subring of a ring.

() - Give the reason why the ideal
(6)={6n:ne Z} is not a prime ideal of
the ring of integers Z.

2. Answer the following : 2x5=10

fa) Prove that a group G is Abelian if the
map u:G— G defined by u(x)=x'1,

Vx € G is a homomorphism.

(b) Consider the homomorphism y from the
group G to the group G'. Show that if G
is simple, then either y is one-to-one or
y maps each element of G to the identity
element of G'.

(c) If Lis a left ideal of a ring R, then show
that ML)={xe R:xa=0VYael} is an
ideal of R.

(d) State Sylow’s first and second theorems.

(e) Give example (with justification) to show
that quotient ring of an integral domain
may not be an integral domain.
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