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Note: Question no. 1 is compulsory. Attempt any four
questions from Questions no. 2 to 6. Use of
calculators is not allowed.

1. State whether the following statements are
TRUE or FALSE. Give reasons for your answers. 10

(1) There exists an extension field of Z, of

order 25.

(ii)) Every group of order 18 has a normal

subgroup of order 2.

({ii) 9=1+1+1+ 3+ 3is the class equation of

some group of order 9.

(iv) Every symplectic matrix over R of order 2

is an orthogonal matrix.
(v) RIx,ylis aPID.
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2. (a)
(b)
(c)

3. (a)
(b)
(c)

4. (a)
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Check whether or not Q(w) = Q(®w?2), where
o is a non-real cube root of unity. Also find

[Q(w) : Q.

Let G be a group of order 39. Suppose that

G acts on a set X having 14 elements. What
are the possible values of |O,| for x € X ?

Show that there exists an x; € X such that
Oy, = {xo}.

Check whether or not
p:A,>R\{0}:plc)=c(n)is a

representation of A, forn € N.

Given that G is a simple group of order 168,
find the number of Sylow 7-subgroups in G.
How many elements are there in G having
order equal to 7 ? Give reasons for your

answer.

Check whether 978-93-82050-72-4 is a valid
ISBN number.

Check whether or not Q(\/ﬁ, JV3) is a

Galois extension of Q. Is it a Galois
extension of Q(+/3 ) ? Give reasons for your

answer.

Find all positive integers x in [1, 200]
such that x = 2 (mod 3), x = 1 (mod 5),
x =3 (mod 7).



(b)

5. (a)

(b)
(c)

6. (a)

(b)
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Decompose My(C) into orbits under the
action of left multiplication by GLy(C).

1 i
Find the stabiliser of {0 ;} under this
action.

Find the elementary divisors and invariant
factors of the group Zg x Z5 x Zg;.

Check whether or not Z[ ,/— 3] is a UFD.

How many Sylow 3-subgroups does an
abelian group of order 210 have ? Give

reasons for your answer.

Prove that if G is a group, then there is a
free group F such that G = %, for some

HAF.

Find [K : Ql, where K = Q(5V3, 111/5)
giving detailed reasons for your answer.
Also check whether or not x®°-11 is
irreducible over Q(51/3).



