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[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one: 08

a) If Hisasubgroup of a group G, then fora, b € G prove that the relation a = b
mod H is an equivalence relation.

b) If ¢ is a homomorphism of a group G into group G with Kernel K, then prove
that K is a normal subgroup of G.

B) Attempt any one: 07

c) If Gisagroup in which
(a.b)! = a'. bt
for three consecutive integers i, for all a, b € G, show that G is abelian.

d) Let G be agroup and g is a fixed element in G. Define ¢: G = G by
¢ (x) = gx9~1. Prove that ¢ is an isomorphism of G onto G.

Q2 A) Attempt any one: 08

a) If ¢ is a homomorphism of a ring R into ring R'with Kernel 1(¢), them prove

that
i.  I(¢) is asubgroup of R under addition.
ii. Ifae€l(¢)andr €R,then both ar and ra are in I(¢)

b) Prove that if R is a commutative ring with unit element whose only ideals are (0)
and R itself, then R is a field.
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B) Attempt any one: 07
c) Prove that any field is an integral domain.

d) IfUandV are ideal of R, and if
U+V ={u+v/uelUandv €V}
Prove that U+V is also an ideal.

Q3 A) Attempt any one: 05

a) If Hand K are subgroups of agroup G and O(H) > /0(G), 0(K) > /0(G),
then prove that H N K # (e).

b) If R is a commutative ring with unit element 1 and R/U is quotient ring then
prove that
I.  R/Uis commutative
ii.  R/U has aunit element 1+U

B) Attempt any one: 05

c) If Nand M are normal subgroups of a group G, prove that NM is also a normal
subgroup of G.

d) If R isring with unit element 1 and ¢ is a homomorphism of R into R’ prove that
¢ (1) is the unit element of R’

Q4 Choose the correct alternative: 10

I.  If N is normal subgroup of a group G such that 0(G)=6 and O(N)=3, then
0(G/N) =
a) 3
b) 2
c) 9
d) 18

ii.  Forany two elements a and b of a group G, if (a.b)? = a?.b?, then G is
a) Abelian group
b) Quaternion group
¢) Quotient group
d) None of these
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iii. IfGisagroupandforx € G,0(x) =nandx™ = e, then
a) m=0
b) m divides n
¢) ndivides m
d) none of these

iv.  Ifan integral domain D is of finite characteristic, then its characteristicis
a) A composite number
b) A prime number
c) Any integer
d) None of these

v. If M is a maximal ideal of a commutative ring R with unit element, then
a) R/Misafield
b) R/M is not a field
c) Risafield
d) None of these
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