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Section — A
Q1. Attempt all questions. (Maximum word limit 50) [2x8=16]

a.  Define solvable group. Show that for any abelian group G is solvable.
b.  Show that < @, +> cannot be isomorphic to < Q*, o> where Q* = U105

¢. LetR =ringof2 X 2 matrices over Z. let A = {[g 8} b €7 } Show that 4 is an
Ideal of R.

d.  Show that in an integral domain D with unity every prime element is irreducible.

¢.  Define subfield with suitable examples.
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Show that the intersection of any non-empty family of subfields of a field F is a subfield
of F.

g.  Define Module in a ring.

h.  Define Free module. Give examples.

Section - B
Q2. Answer any two of the following [7 X2 =14]

a. A group G is solvable iff G™ = {e}, for some positive integer n.

b.  Any subgroup of H of a solvable group G is solvable.

c. Letf:G — G'beahomomorphism, leta € G such that o(a) = n and o(f(a)) = m. Show
that o(f(a))!o(a) and f is one-one iff m = n.

Q3. Answer any two of the following [7 X2 = 14]
3 . - R/B
a. LetB < 4 be two ideals of a ring R. Then R/4 = e

/

b. Let R be aring and N be an ideal of R then R/N is a ring.
¢. In UFD every irreducible element is prime.

Q4. Answer any two of the following [7 x 2 = 14]

a. Ifany two elements a, b of K are algebraic over F then,
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i) atb,ab are algebraic over F
ii) Ifb # 0, then ab™! is algebraic over F.

b. Prove that if a € K is algebraic over F of an odd degree then Fla) = F(a?%).

¢. ab €K are algebraic over F of degrees m and n respectively, where m and n are
relatively prime. Prove that F(a, b) is of degree mn over F.

QS. Answer any two of the following [6x2=12]

a. Let R be a ring with unity and M be an R-module. Show that M is cyclic iff M = R/I,
where [ is left ideal of R

b. If f is an homomorphism from R-modules M onto N, then éfr—}; = f(M).

¢. Show that @ (the field of rational numbers) is not a free Z-Module ( Z is the ring

of integers).
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