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I . Maft each ol lhe lollowing lrue or lalse :

a) A binary operaiion on a set S may assign more rhan one e emenr of S to
cora ordered pdirs ol elFnp.l, o'S

b) ln eve.y cyc cgroup, every elementis a generalor

c) Every group sasubgroup of itselt.

d) Za is a cyclic group. {Wl.t)

Answeranysix questionslrom ihe follow ng (Weightage one each) :

2. lf S is the set of all rea numbers oithe torm a+bJ2, where a,b €Q are not
simullaneouslyzero, showthat S js agroup unrler usuat rnuitipticaiion of real

3. lt G is a group with binary operalion *, prove that (a*b)=b'.a',for ajt

a.b€ G. where a'islhe inverse ola

4. Define orbil ola pemurailon andiind lhe orbils oithe pemutaiion
(i 2 3 4 s 6 7 at
\3 B 6 7 4 1 \ 2)

5. Prove that every permuration 6 ol aliniie set js a product ot disjoint cyctes.

6. Prove lhaieverygroup ol primeorder is cyclic.
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7. il H s a normal subgroLrp oi a group G showlhat the c.isels ol H n G foms
a group underlhe binary operation (aH) (bH)= (ab) H.

8. Prove llral ajaclor group or a cyclic group scyc c

I Sovclhe equation x' 5x+6 0in 7r,:.

10. Showthai i,l, isai€d, fplsap me

I 1. ll F is a r ng w th Lrnily and il n.1=0 for some n. Z riren sirow lhal th-a

smallest such n is ihe characlersl c of R {6x1=6)

Answer any seven qlesl onsirom the {olowing (weightaqe 2 each)

12 lf G isa grolpshowlhai (a1b)' - a' *b' iandon y I a1b-b'a for a,b.c.
where a isthe lnverse oia

13. ll G is a group and a . G show thal H - {an/n e Z } is the smallest subgroLrp
oiG llr at contains 'a'

14. F nd allsubgroups oi Z.g

l- lrl suoqo.ool" rnlpgorpG rnnpore h"looFrofFr)aoi/i.o or

orderolG. A so prcvethailhe order ofan €iemenl ol aflnile group d vides the
orderoilhe group.

16. Obtaln the group ol symrnetries ol a square with vea(lces 1.2,3 and 4.

l7 Deline a hornornorphlsm ol a group G nlo a grolp c'. ll o:G +G'is a

homomorphism oi a group G onlo a group c' and li G is abelian, showthat
c' is also abelian.

18. tH s a normal slbgroup of a grolp G prove that the rnap ./ : c >c/H
delinedby 1(x)=x H, is a homomorphismwlh Kerne H.

19 Prove ihal lhe cance aiion Law hold in a r ng R ii and onLy I R has no zero

20 Show ihat every tield is an inlegral domain.

21. Showihal n33 n sdjvisible by 15. \7x2=14)
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Answ€r anythree questions liorn tlre io Lowino (Weighrage 3€ach)

22. Provethat a suboroup ol acyclic qroup is cvc c.

23. llGand G'areqroupsand il q:G J G is oneto-one such lhal g (xy)= a (x)e(y),

show lhat q(G)is a subgroup ol G'

24. Prove thal the collection of alL even permutalions of { I , 2, .,nln>2.lormsa
subgrcLrp of oder % ofthe symmei csroupSn.

25. Prove lhata subgroup H ofa group G is a nomalsubgroup ol G ifand only ii
gH=Hg for att g E c.

26. Showthal every linlle inleqraldomain is a lield. (3x3=s)


