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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their

own words as far as practicable.

Notations and Symbols have their usual meanings.

1. Answer any ten questions: 1x10=10
a)  Define order of an element a in group G.
b) Find the order of the permutation
o, =(1736)(254) in the permutation group S..

c) Give an example of a non-commutative ring
with unity.

d) Find all generators of the cyclic group (ZS,+) :

e) Suppose G is a group of order 20. Does G
contain a subgroup of order 8?

f) In a group G, find the number of elements
aeG such that a’=a.

g) Show that the ring M_(IR) is not an integral
domain.

h)  What is the characteristic of a field with 16

elements?

[Turn Over]

i) Let G=<a> be a cyclic group of order 35.
Find [G:<a™].

7)  Suppose (G, 0) be a group and H be a non-
empty subset of G. Write down a sufficient
condition for H to be a subgroup of (G, o).

k) Let G be a group and a €G. If o(a)=20 then
find o(a%).

1)  Does the ring (Z5,+,g) contain any divisor of
zero? Give reason.

m) Give an example of an infinite integral domain
which is not a field.

n) Is the subgroup H={e,(12),(34),(12)(34)} of
S, cyclic? Give reason.

o) Give an example of a ring which contains
elements a, b such that (a + b)2 #a’ +2ab+b’.

2. Answer any five questions: 2x5=10

a) Prove that every cyclic group is commutative.

b) Let G be a group and 3e G be such that
o(a)=n.If a"=e_ then show that n divides m.

c) Ifabe aunitinaring R with unity, then prove
that a is not divisor of zero.

d) Find out two elements of order 2 in the
dihedral group D, of order 6.

e) Prove that the set S:{(a,3b):a,beZ} is a
subring of the ring 7 x7 .
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f)  Find all distinct left cosets of (6Z,+) in the
group (Z,+).
g) If G is a commutative group then prove that
H ={a2 ‘ac€ G} is a subgroup of G.
h) Prove that every group of prime order is
cyclic.
3. Answer any two questions: 5x2=10

a) 1) Let H be a subgroup of a group G and
a,be G . Prove that aH=bH if and only

if a'beH.

11)  Prove that every proper subgroup of a
group of order 6 is cyclic. 3+2

b) i)  Define center of a ring. Prove that the
center of a ring R is a subring of R.
i1) Prove that every field is an integral
domain. (1+2)+2
c) 1) If R be a ring with unity 1, then prove
that the characteristic of R be n if and
only if n.1=0, where n is the smallest
positive integer.

11)  Show by an example that every subgroup
of a group G is cyclic but G is not
cyclic. 3+2

4. Answer any one question: 10x1=10

a) 1) State and prove Lagrange's theorem.

i1)  Let H be a subgroup of a group G. Prove
that for any
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b)
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geG, gHg™' = {ghg‘1 |he H} 1Is a

subgroup of G and ‘ghg‘l‘ =|H].
(1+4)+(3+2)
Prove that a cyclic group of order n has

one and only one subgroup of order d
for every positive divisor d of n.

State and prove Fermat's theorem.
Examine if the ring of matrices

3b

zero. 4+(1+3)+2

a b
{( aj ra,be rR} contains divisors of

In the ring (Zn,+, .), prove that m is a
unit if and only if gcd (m, n)=I.
Prove that the characteristic of a finite
field is a prime number.

Find the elements in Z , which are zero
divisors. 5+3+2



