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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :

1. In(z, -{0},0 )the inverse of 3 is

(a) 2 ® 3
€ 4 d b5
2. If f:Z—> Z is defined as f(x)=2x+1, which of
the following is true?
(@) f isonto ® fisl-1
(€ [ exists (d) /' does not exist

The set of generators of the group (Z;, @) is

(a) {1, 5} (b {1,2,4)

(€ {1,285} @ {2,3,5)

In the group S,, the inverse of (123 4) is
(a) (1234) b)) (1243)
) (1432 d (1324)

The Kernel of the homomorpshism f:(Z, +) —»
(R*, o) defined by f(x)=2" is

@ ® Z
© 113 @ {0
S, is

{a) mota group

(b) infinite group

() notan abelian group
(d) abelian group

An example of an infinite commutative ring

without identity is
(ﬂ) (zr +, ') (b) ':z;u e'l @ )
(C] (223 + ') (d) (Q' +, ')
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10.

11

If I is an ideal of a ring R with identity 1 and if
lel, then [ =

@ {1 ® {0
@ {1 @ R
Field of quotients of Z is

@ Q ® N
© 2 @ Q°

If Z, is an integral domain n is

(a) aninteger b 0

(¢) composite number (d) prime number
PART B — (5 x b = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Let G be a group and
H=lalaeG, ax=xa¥xeG}. Prove that
H is a subgroup of G.
Or
(b) Let G be a group and ‘a’ be an element of
order 'n'. Show that a™ = e iff n divides m.
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(a)

®)

(a)

®)

(a)

(b)

In G=R-{-1}, if we  define
a*b=a+b+ab. Prove that (G,*) is a
group.

Or

Prove that a non-empty subset H of a group
G iz a subgroup if and only if
ab’eHvVabeH.

Prove that every subgroup of an abelian
group is normal.

Or

Let f:G — G' be a homomorphism. Prove
that if f is 1 — 1 then ker f = {e}.

If R is a ring and a,be R, prove the
following
i a.0=0.a=0
(i) a(-b)=(-a)b=-ab
(i) (-a)(-b)=ab.
Or

Show that {[ ab 2) /u.b € R] is a ring
under matrix addition and multiplication.
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