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Section A
Answer all the questions (3 x 4 = 12)
1. Prove that in a group (ab)? = a?b? if and only if ab = ba.
2. Define stabilizer and orbit of a point.
3. Check whether the mapping ¢ from the rings Z, to Z,, given by ¢(x) = 3x isaring

homomorphism.

Section B
Answer any three questions (3 x 16 = 48)

4. State and prove the one-step subgroup test.
5. Determine the order of the permutation (12)(134)(152). Also find whether the
permutation is even or odd.

6. State and prove Lagrange’s theorem.

7. LetR = {[Z Z] ta,b € Z}. Prove or disprove that R is a subring of M, (Z).

Section C
Answer any one question (1 x 40 = 40)
8. a) State and prove Cayley’s theorem.

b) Let H = {[g Z ta,b,d € R ad # O}. Is H a normal subgroup of GL(2, R).
c) Prove that a finite integral domain is a field. (15 + 15 +10)

9. a) Prove that an integral domain can be imbedded into a field.
b) Find all the subgroups of Z,. (25 + 15)
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