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Section A (Short Answer Type Questions)

Answer all questions.
Each question carries a weightage 1.

1. Find the order of (2, 3) in the group Zg x Z 5.
2. Find the maximum possible order for some element of Z , x Z.

3. Let X be a G-set. For x;,x, ¢ X, let x; ~xy if and only if there exist g€ G such that gx, = x,.

Prove that ~ is an equivalence relation on X.

4. Let ¢:Z 4 — Zyy be the homomorphism, where ¢ (1) = 10. Find Ker ¢ .

[ ]

Show that 7 has no composition series.

G. Find the number of Sylow 5-Subgroups of a group of order 15,

7. Give a presentation of 7, involving two generalors.
8. Find the multiplicative inverse of i + 27 4 2k in the skew field of quaternions.

(8 x 1 = 8 weightage)
Seetion B (Paragraph Type Questions)

Answer any two guestions from cach module.

Each question carries a wetghtage 2.
Monunr 1

9. Let M be a maximal normal subgroup of a group G, Show that G/M is simple.

10. Describe all abelian groups up to isomorphism of order 360.
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Show that A is & normal subgroup of S, and compute S, /A,

11.
Monunr 11

12, Find all composition series of S, x 7 2

pras Q10 P - - [
13. Let G be a group containing normal subgroups H and K such that H ~K = { ey and H vKa=

Show that G = H x K.

14. Show that {2, 3] is a basis for Zige
Mopurg 11T

15. Find the sum and the product of the polynomials f (x) = 4x — 5 and g (x) =222 — 4y 49 i

:‘S [.1'].
16. Let F be a field and [(x) € F [x] be of degree 2 or 3. Show
/ (x) has no zero in F.

that /' (x) is irreducible if and only

17. Provethat /57 = Zs.
(6 x 2 = 12 weightag:

Section C (Essay Type Questions)

Answer any two questions.

Each question carries o weightage 5.

18. Prove that the group Loy # %, s cyelie and isomorphic to Zyy ifand only if ged (m, n) = 1.

19. (a) State and prove sauchy’s Theorem,

th) Prove that no group of order 20 is simple,
20. (a) If N is a normal subgroup of a group G and I js any subgroup G, then prove tha
HvN=HN=NI,

(h) Prove that every group is o homomorphic image of a free roup.
’ I

21. (a) Prove that an element ¢ [0 azeroof f(x) ¢ I |x) il and only if'x — a 18 a factor of fl) v
I [x].

(b) Prove that 2605 - 941 = 8:2 19 i irreducible over ),

(2 x 5 = 10 weightage
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