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PART A
(short Answe0

Answer any 4 quesuons. Each quesiion carrles 1 mark

I Deiine abelian group with an exampe

2. ls il" unde. division a bjnary operalion Jusllv

3. Every infinite order cyclic group is somorphlc lo

4. Whal is lhe order ol aiernal ng group An ?

5. Staie Lagrange's theorem. (a:1=a)

PARI B

(Shon EssaY)

Answerany eighl queslons. Each question carries 2 marks

6 ln a group G wilh binary operatlon +, prove lhal lherc is onlv one elemenl e n

c auchthate *x= x + e=x. Vx€ G.

b
7. Pro\ehalr). r {here isdplrPdbvr'b- 2 J b rs.gro-p

8. Forsels H and K, LetH 
^K={x/x€ 

H andx E Kl showthalifH and Kare
subgroups oi a group G, lhen H 

^ 
K ls also a subgroup ol G
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9. Prove thatthe order o{ an eern€nt ol a linlte group divldes the older of group

1 O. Explain the eLernenls oi group Sa

11. Find lhe ordel of (14X3578)in Ss

12. Prove that every permuialion o of a I nite set s a product ol dlsjoint cvcLes

1 3. Deterrnine lhe pemutalion (1 8)(364) (57) i. Ss is odd or even

r4 Slale tundamenla homomorphism theor€m

15. Find lhe orde, ol 76/.3 >.

1 6 Lel O : G + G' be a group homomophism Prove ihat KerO is a subqroup ot G

(8x2=16)

(Essay)

Answeranylour questions. Each quesuon canies 4 marks

17. Prcvethal subgrc!p of acycllc group ls cyclic

18. LetG be a qroup and a€ G Prcve lhal H = {anln € 3 i is the smallest subgroup

ol G thal conlains a.

19. Del€nnine whelher the set oi all n r n mairices wllh deiemlnanl -1 sasubgroup

ol G.

20. Lel A be a non_emply sel. Prove thal SA,lhe colleclon of al! pemutallons ol

A i$ group under perrnLrlaiion rnllltiplicaton

21. Dellne inss. Prove that (zn, +n, xi) is a ins.

22. Prove that every group ls isomorphic lo a group ol permulalions

23. Prove thal f: I -+ z"i where drn) = r i where I is the remainder when m is

divided by . is a homomorphlsm- (4x4=16)
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Answer any lwo quesllons. Each question caffies 6 marks

-4. orove rar erpy rnieg a aom.r4 ,s d'ield.

25. L€l H be a subgrolp of G, lhen prcve ihat the left cosei mulliplication is welL

deljned bylhe equallon (aH)(bH) = (abH)ll and on y ii H is a nomalsubgroup

o1G.

26. a, .ind d .osars ol lt e s-bgroup < 2 > ol Zrr.

b) Prove lhat every group ol pime ord€r is cyclic-

27. Lel G be a cyclic group wilh n elernents generated bv a Leib€ Gandb=as,

Ihen p ore rhal o g..e ales a. vc c,Lbqrouo H ol G conlalninq 
n 

e "me' ls

whe'e d 
's 

lhe gco ol n a os (2t6=12)

(Lons Essay)


