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1. Mark each of the following true or false :

a) A binary operation on a set S assighs at teast one element of S to each
ordered pair of elements of S.

b) ln a group each linear equation has a solution.

c) Every cyclic group is abelian.

d) Any group of prime order is cyclic. (Wt. 1)

Answer any six questions from the following (weightage one each) :

2. lt (a*b)'= a2*b2 for a and b in a group G, show that a*b=bxa, where

a2 =a* a.

3. Prove that every cyclic group is abelian.

4. Obtain the group of symmetries of an equitateraltriangle with vertices 1, 2 and O.

(1 2 3 4 s 6 t 8)5'writethepermutation"=[, g 6 z 41 5 i)*aproductofcyctes.

6. lf G is a group and H is a subgroup of G, prove that the relation '-'defined on G
by a - b if and only if a-1 b e H is an equivarence reration.

P.T.O.
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7. lf rp : G -+ G' is a group homomorphism, show that Ker g is a normar subgroup
of G.

8' Prove that a factor group of a cycric group is cycric.

9' Define a ring homomorphism. check whether g: z -> zdefined by q(x) = ex
is a ring homomorphism. r

10. Solve the equation x2 - 5x + 6 = 0 in 212.

11. Show that Zo has no zero divisors if p is a prime. (6x1=6)

Answerany seven questions from the foftowing (weightage 2 each) :

12' ln a group G, prove that there is only one identity element and atso prove that the
inverse of every element is unique.

13' Prove thatthe intersection of two subgroups H and K of a group G is a subgroup
of G.

14' lf G is a group and a e G, show that H = h"/n .zlis the smallest subgroup of
G that contains ,a,.

15' { H is a subgroup of a finite group G, prove that order of H is a divisor of order ofG' AIso prove that the orderof an element of a finite group diviJes the order of
the group.

16' lf A is a nonempty set and So.is the collection of alt permutations of A, prove that
So is a group under permutdiion multiplication.

17. Define a homomorphism of a group G into a group G,. rf g:G_+G, is a
homomorphism of a group G onto a group 6, and G is abelian, show that g, is
also abelian.

18. Showthatthe mapping e:Sn +Zzdefined by

.^/^\ _ fO it o is an even permutation
v\u/ - 

lr ir " 
is an odd permutation is a homomorphism, where Sn is the

symmetric group of n letters and o e Sn.
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19. Prove that a group homomorphism rp : G -+ G' is a one-to-one map if and only
if Ker g = {ei, where e is the identity element of G.

20. Prove that the cancellation law hold in a ring R if and only if R has no zera
divisors.

21. show that every field is an integral domaih. (Txz=14)

Answer any three questions from the following (Weightage B each) :

22. Prove that a subgroup of a cyclic group is cyclic.

23. show that every group is isomorphic to a group of permutations.

24. Prove that no permutation in Sn can be expressed both as a product of even
number of transpositions and as a product of an odd number of transpositions.

25. lf g is a homomorphism from a group G into a group G,, prove the following :

i) tp(e) is the identity element of G', where e is the identity element of G.

ii) .p(a-,)= e(a)-1, a e G

iii) g[H] is a subgroup of 6,, where H is a subgroup of G.

iv) g-1[K] is a subgroup of G, where K, is a subgroup of G,.

26. Show that every finite integral domain is a field. (3x3=g)


