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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 meaning.
UNIT-1
1. Answer any five from the following questions:
2x5=10
a) Find all the elements of order 5 in the group
(Z3p,+).
b) Give an example of a non-commutative group
of order 18.
c) Let G be a group and a mapping ¢: G - G be
defined by ¢(x) = x7%, vx € G. Prove that g is a

homomorphism if and only if G is commutative.

d) Show that the group (Z,+) and (Q,+) are not
isomorphic.
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e) Show that number of elements of order 2 in a

group of order 28 is odd.
f)  Let H and K are two subgroups of a finite group

G such that |H| > /|G| and |K| > /|G|. Prove

that |[H n K| = 2.
g)  Show that intersection of two normal subgroups
is again normal.
h) Let H be a subgroup of a commutative group G.
Show that G/H is commutative.
UNIT-II
2. Answer any four from the following questions:
5x4=20
a) Ty,:R — R defined by T,,(x) =ax+b, Vx € R
where a, b € R. Prove that
1) G ={Ty:a=0} forms a group under
composition of mappings.
i1) H ={Ty:a =1} is a normal subgroups of
G 3+2
b) Let ¢:6—- G’ be a homomorphism where
(G,0),(G',¥) are two groups. Prove that G/ Ker 0
is isomorphic to @(G). 5
c) Let G be a commutative group of order 17. Prove

that the mapping ¢:6 -G defined by

@(x) = x8 x € G is an isomorphism. 5
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d) A cyclic group of finite order » has one and

only one subgroup of order d for every positive

divisor d of n. 5
e) i)  Show that SL,(R) is a normal subgroup of
GL,(R).

11)  Using first isomorphism theorem, show
that GL,(R)/SL,(R) = R*, where R" is
the multiplicative group of all non-zero real
numbers. 2+3

f) i)  Prove that a non-commutative group of
order 22 has a subgroup of order 11.
11) Let G be a group of order 71. Show that

3.
a) 1)

ii)
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the map ¢: G — G, defined by ¢(x) = x*7
for all x € G, is an isomorphism.  2+3

UNIT-II

Answer any one of the following questions:

10x1=10
If in a group G, a? = e,va € G then prove
that G is a commutative group, e being the
identity element of G. Give an example of
such group G with o(G) > 4.
Prove that 7 x 7 1s not a cyclic group under

component wise addition.
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iii)

b) i)
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Let H be a subgroup of a group G such that
the product of any two left cosets of H is a
left coset of H. Show that H is a normal
(2+2)+3+3

Let a be an element in a group G of order

subgroup of G.

my — o(a)
n. Show that o(a™) = g

Let G be a finite group of order 35. If G
has two normal subgroups of orders 5 and
7, then show that G is cyclic.

If a is the only element of order » in a
group G, then show that g € Z(G).

Let G={(g vaél):a,bER,a>O} and

H={($ I;):bER}. Write  down

homomorphism (with justification) whose
domain is G and kernel is H.
3+2+2+3
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