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Time : Three Hours Max. Marks : 60
Notes: 1.  Solve all five questions
2. All questions carry equal marks.
UNIT -1
1. a) Show that the set of cube roots of unity forms an abelian group with respect to the usual 6
multiplication of numbers.
b)  Prove that in a group G. The linear equations ax = b and ya = b have unique solutions for 6
xandyin G,Va,beG.
OR
c)  Prove that a non-empty subset H of the group G is a subgroup of G if and only if- 6
(i) vabeH=abeH and (i) vacH=ateH.
d)  For S=1{12,3,....,9} and a,b e A(s) then compute a *ba, where 6
a=(135)(12), b=(1579).
UNIT -1
2. a) Prove that asubgroup N of G is a normal subgroup of G if and only if the product of two 6
right cosets of N in G is again a right coset of N in G.
b)  Suppose that N and M are two normal subgroups of G and that N(YM = {e} . 6

Show that forany ne Nyme M, nm=mn.
OR

c) If Hisasubgroup of G and N is a normal subgroup of G, show that H(\N is a normal 6

subgroup of H.
d) If Gis afinite group and H is a subgroup of G, then prove that O(H) is a divisor of O(G). 6
UNIT — 111
3 8)  LetGbe any group, g a fixed element in G. Define ¢:G — Ghy ¢(x) = gxg_l. 6
Prove that ¢ is an isomorphism of G onto G.
b)  Let N be a normal subgroup of G. Define mapping ¢:G — G/ N such that 6

¢(x)=Nx,Vx eG then prove that ¢ is a homomorphism of G onto G/N.
OR
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c) If ¢ isahomomorphism of Ginto G" with kernel K, then prove that K is a normal subgroup
of G.

d)  Let ¢ be ahomomorphism of G onto G’ with kernel K, then prove that G/K = G'.

UNIT - IV

4 8  Ifina ring R, x3 = X, VX € R, then show that R is commutative.

b) If Risaring with zero element O, then prove that Va,beR
i) a0=0a=0 i) a(-b)=(-a)b=—(ab)

OR

c)  Prove that intersection of two subrings is a subring.

d)  Show that the ring R = {a+ bv2/a,b e Z} is an integral domain under addition and

multiplication.
5. Attempt any six.

a) Prove that every element of a group G has a unique inverse in G.
b) If G is a group such that (ab)2 =a%b?,Va,b e G, show that G must be abelian.

c) Define left coset of H in G.
d) Define normal subgroup of G.
e) Define kernel of Homomorphism.

f) If ¢ isan homomorphism of a group G into a group G’, then prove that

<|)(x"1) = (q)(x))_l,VX eG.

g) LetR bearing. Prove that if a,beR then (a+b)2 =a’+ab+ba+b?,

h)  Define Integral domain.
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