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The figures in the margin indicate
Jull marks for the questions.

1. Choose the correct answer of the follo

wing :
(any six) 1x6=6
(@) Which of the following formg g group ?
M (R,
@ Q)
(i) (Z,)

(iv) (Q\{0})
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(b) (Q,+) is a subgroup of

(i) (Z,+)
(i) (Zy)

(i) (R,+)
(iv) (R,)

c) If x, y are two
then which of the followin

elements of a ring R
g is true?
() xXYy=yx

(i) x+y=ytx

(iii) xy=0=>x=0 or y=0

(iv) xy¢0;>x¢0,y¢0

(d If Sisa subring of a ring R then which
of the following is false ?

(i) Sis commutative if R is
commutative.

(i) char R = char 5.

(i) unity element of S and R are
same If exist.

(iv) unity element of S and R are

not same if exist.
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dlvmm is

() a divigjon ring
(i) an integral domain
(i) a fielq
(iv) a Boolean ring
(7 The order of the symmetric group S, is
i) 120
(i) 720
(i) 6
(iv) 240
(9) The number of generators in the group
(Z,+) is
by 1
(i) 2
(i) 3
(iv) 4

(h)  Which statement is correct of the
following :

() Every division ring is a field.
i) Every ntegral qomain is a field.

(i) Every CommUtatlve ring is a field.
iv) Every finite

tegral domain is a

3
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A subgroup Hot a group G is a normal
subgroup 1l and only if

() Hx=xHVXEG
(i) hx=xh,VX€GheH
(iii) Hx#xHVX€G
(iv)] hx+xhVxeGheH

(1

() Let G be a group and a nonempty sc::t
C={xeG:xy=yxVyeG}. Then C is
called
() normaliser
(i) centraliser
(iii)) centre

(i) commutator of the group

2. Answer any five of the following questions :
2x5=10

(a) Show that identity element of g group
is unique.

(b) 1If f= (12)(3)(45) and g = (153)(24) are
two elements of S, then find r, g.

(c) Prove that every cyclic groy

(d) Show that in an integral
ab=ac=b=c if g0

P is abelian.
domain p

(e) Let Rbe a ring and x? = XVxepR , prove
that R is a commutative ring,
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. . 1) "o
m “; H is a 'Sllhg-’.ﬁ\hi ( ‘“ 11
Show that issyerst ¥

W that inyerst ",

of Q’ in I are 5‘:;13'" '

(] Define left - t'iﬁht ¢
1M a grOI}p!

043

G
’ - : group =
(@ If ‘@’is an element o 2 ©

prove that its normahser

T 1 su
N(@)={xeG|ax=xa) 825°

&
(b) Show that a subgroup H. of a group
G is a normal subgroup iff

.\:Hx‘l =H,Vx eG.

(c) Let H be a subgroup of a group G.
Prove that any two right cosets of H in
G are either disjoint or identical.

(d) Prove that the disjoint ¢
permutation commute,

(e) Prove that the Intersect;
subgroups 1S again g g on of two
union of two SUbgrOu R §r0up- IS
Justify your answey. Suhgroup 2

() 1f in a ring R wit, (x

ycles of g

14 g y)2 = 32, 9
x,y € R tlfen Shoy, thay Y for ol
commutative: R
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(@) Let R ={(a;), ' € Z} be a ring of 2x2
matrices over integers and let

a b '
= ca,beZ

show that A is a right ideal of R but
not left ideal of R,

() Let G be a group and let ‘@’ be an

element of order 7 in G If g =¢. Then
pProve that n divides K.

()  Prove that a non-zero finite integral
domain is a field.

() Show that the set

a O
M = :
{[b OJ a,b,eR}

is a ring under matrix addition and
multiplication.

TS

4. Answer any two of the following :
10X2=2O

(a) Let Q; be the set of al] rationa] NUumbers
other than 1. Show that w?) is g

group where operation jg defineq by

a=¢=b=:a+b~~ab\7’a,beQl
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Th G Ha s a e G
-\\ Nt { seemse 32 4 ’ y
of Set O qll cosels H | up
Q | oup H ol a grouy
G “_m,‘“al subgroup H e of
m\(er the composition
I(Jl\)d“ct of cosets defined as
Ii - N 3\ £ J » *
q)(Hb = HabVa,beG 18 a groups
Let G < Lw w'l}, where w is the
Cube oot ynity. Construct a
Wley table for the elements of G
und?r the compositiop of
multlplicaﬁon.
'S & groy er the compositiop
multlplication.
(c) Define i

\Y
-~ 9P 18 cyclic.
(@) @

ultiplicatjon,
(ii) Show that 1R= "2:qp . Z} s
an integra domam‘

5+S=10
Answer any one of the fgno“'ingi

: 14x7_
(@) ) Show B¢ sy p 1901
numbers ung QDrmmltéltiv
with unity’ der

€ rin
iplion,. Ofdin 8
multiPlicg: Ay aq
mu lon
and :
7

8
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fi) Let R be & COMMutative ring
such that @ =a for g1 ge F.
Then Prove that

(@+b-ab) =a+b-ab and
(@-ab) =a—ab for all a,b,eR.

6
1 2356 7
(b) (i) Letf={356712) and
23456 7 8
g=(4576823JbetW0

permutations on S = {1, 2, 3, 4, 5,
6, 7, 8. Find fog, go f. Express

£ g fog and go f as a product
of disjoint cycles. 2+2+1+1+1+1=8
() If H, K, are two subgroups of a
group G then show that HK is a
subgoup of G if and only if
HK=KH. 6

(c) (i) Show that the set

A _J|cosa —-sina |
“ [Sina cosaJ'QER} is a
group w.r.t matrix multiplicatiop_
Is the group abelian ? Justify your
) answers. 7+3=10
(i) Define a commutative ring, an
integral domain, a field and g
ring with zero divisors, 4
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