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SECTION.A

Answ€r All Oueslions, Each quesllon carrles One Mark (ax1=4)

1. ls lhe usua addillon a binary opealion on the sol of all prirae numbers?

Justify your answ€r-

2. De':_e orb ls ol a pe'Tulalor o of a sel A

3. Deline normal subgroup ol a group G- Given an example.

4. Whal is the characlerislic oi the rlng ol real numbe€ under usual addilion

and mulliPlicaiion?

SECTION" B

Answer any Elght Oueslions, Each quesion carries Two N4alks.
(8:2=16)

5. Prove thal ev€ry cyc ic group is abelian.

6. Show ihat a nonempty subset 1] of group G is a subgroup of o if and

onY il db' e tr lot all a b e H

7. Descrlbe s,, the symm€tric group on , lellers

8. Find the ind€x of <3> in the group 2,,.

PT.O.
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9. Prove lhat lhe ld€nlity permutaljon in s, ls an even permutation Jor ,>2,
10. Delermine lhe number ol group homomoDhisms from z onto z,

11. Find the characteristic ot lhe dng .4xa.

12, Prcve lhat eve./ li€ld s an rrtegrat doiain
13. Delino a ring a1o gve an exanDle of a r 'rite,ng whicl F not ar irlegral

domain.

14. Find the remainder of s'o when divided by 13.

sEcTtoN-c
Answer any Four Queslions, Each question carries four Marks.(4x4=16)

15. Show lhal every finite cyclic group of order ,is isomorphic lo <.z,,+,>.

16. Show that the s6t of all pemrltations ot any nonemply sot A is group
under permulaiion multiplication.

17. Provo that every group of pdfie order is cyclc,

18. Lel 9be a homomorphism of a group 6 inlo 6.Then prove the folowing:

a) lf a€a, prove lhal ?('')=(p(d))'

b) ll }1is a subgroup of o, lhen dsl is a subgroup oJ c.

19. Prov6 lhar every linil€ inregra domain is a tietd.

20. Prove that in the dng z,lhe divisors ol 0 are precisety those nonzero
elemenls lhal are not ro,atively prim6 to ,,

SEC'I]ON. D

Answer any Two Ouesfions, Each Ques|on carries Stx Ma*s.(Z(6=12)

21. a) Dofine th€ greatesl common divisor ot two positive integers. Also
ljnd the quotignl and remainder when 50 is divjded by 8 according
to division algorirhm.

b) Prove lhai subgroup ol a cyclic group is cyctic.
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22. a) Stale and prove Lagrange's Theorem

b) Prove thal the collection oi all even permutations ol 1,2,3, ,]

forms a subgroup ol order + ol lh€ symmettic group s,;,>2.

23. a' Slale ard prove lhe ldndamerlal hononophism theorcm

b) Show thal a grcup homomorphism is one_one if and only if its k€mel

consists ol only lho idenlit element.

24. a) Show thai the cancellation law holds in a ring ifl il has no divisors of
0.

(3)

b) show thai rhe mavix fi 1] n 
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