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Group-A
(Multiple Choice Type Question)

1. Choose the correct alternative from the following :

1x15=15

(i)
The number of generators of the cyclic group (Zy0, +) 1s

a) 3 b) 4
c) 2 d)S

(i) Choose the correct option. If H and K be subgroups of a group G with
O(H) =8,0(K) =12 and O(HK) = 24, then O(H N K) 1s
a) 2 b) 8

c) 12 d) 4
(i) Choose the correct option. If a be an element of G of order n and p is prime

to n, then 0(a®) 1s
a) l

c) np
(iv) Identify the correct option. In Klein's 4-group {e, a, b, c}, the order of each

non-identity elements 1s

a) 1l ) 2
c) 3 4

b) n
d) None of these
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Write the cardinality of the center of Z;2 QBrr she=t ')'9?%‘0%??5

c)3 d) 12
(vi) Select the correct option. Let G be a group and H be a subgroup of G and h €
H, then
a) Hc hH b) H # hH
c) hH =H d) None of these

(vii) If a group is abelian, then choose the correct option from below that is true for its

quotient group.

a) Non-abelian b) Abelian
€ Complex d) Cyclic .
(viii) If 6 = {1, -1, i, —i} is a multiplicative group, then identify the order of —i
a)1l b) 2
3 d) 4

(i) Select the correct option. If integral domain / is of finite characteristic, then

3) [ is finite only b) 7 is infinite only

c) 1 is finite or infinite only d) None of these
(x) Identify the correct statement
b) The polynomial x> — 2 1s
irreducible over the field of
rational numbers. While it 1s

a) The polynomial x2 — 2 is
irreducible over the field of
rational numbers while it 1s

irreducible over the field of reducible over the field of real
real numbers. numbers.

) The polynomial x* + 1 is d) The polynomial x* 4+ 1 is
reducible over the field of irreducible over the field
real numbers. of complex numbers.

(xi) Select the correct option. The characteristic of the ring of even integers is

a) 2 b) 1

c)o d) None of these

(Xii) 1dentify the correct option from the following that is not a field.
3) z/22 °) z/4z
) z/11Z 4 z/52
(xiii) Write the correct option. K/F is said to be simple extension if
a) F = K(a) b) K = F ()
c) K=F d) None of these
(xiv) Write the correct option. Degree of Q( V2,V3)/Qis
a) 10 b) 6
c) 15 d)5
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xv) Sclec . ATEE : i 3 i i i |
(xv) Sclect the correct option. If an abelian group G of order 10 is cyclic, then G contains
an clement of order:

a) 2
b) 4
96 d; 5
Group-B
(Short Answer Type Questions) 3 x5=15
2 Show th isti : - ; 3)
ow that the characteristic of an integral domain is either zero or a prime number.
3. m . . ) 3)
ustrate the definition of normal extension and give an example.
4. _ _ (3)
Define simple group. Show that every group of prime order is simple.
5t (3)
Show that a group of order 35 1s cyclic.
6. (3)
Justify that SL(n, R) is a normal subgroup of GL(n,R).
OR
Let G be a group and Z(G) be the centre of G. Then justify that if a € Z(G) then (3)
cl(a) = {a} and conversely.
Group-C
(Long Answer Type Questions) 5x6=30
(5)

¢ Let G be a non-commutative group of order p3 , D a prime. Evaluate |Z(G)]|.
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. (5)
s H)1
Define normaliser N(H) of a subgroup H of a group G and show that N(H) is

a subgroup of G.

Let H be a finite subgroup of a group G and letg €6G. Establish that the order
of the subgroup gHg=1 = the order of H.

) . -1 - (5)
Let H be a subgroup of a group G and a € G. Justify that the subset aHa™" =

{aha=:h e H}isa subgroup of G.

: . =l 2 (5)
Explained that the polynomial x2 — 7 is irreducible in Q(V3)[x]-

(S)
Write down all proper subfields of Q(ﬁ, \/§)

OR

If (R, +,.) be a ring such that (R, +) is a cycle group, justify that the ring is
commutative.

(5)

(A A2 A2 X222 222222 22222 22222 R 22 22 2 2 2
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