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Q.1 Write the correct option of the following multiple choice guestions. 110}

(1) Multiplicative inverse of +/7 in R* is ..........
@ V7T ) & (¢ 0 () 1
(2) In Klein 4-group G = {e,a,b,c} , abe = ..........
{a} c (b) e (¢ b (d) a
(3) A nonempty subset H of finite group (G, +)} is a subgroup of G iff .............
{a} a+beH (b)) a+belG {c ebteH (d) abeG
(4) ¢(11) = oo
(a) 10 (b) 11 () 1 (d) 0
(5) If H and K are finite subgroup of group G such that ((o(H)) , O(K}) =1 then HNK =

(a) {ef () e (o) ¢ () 1
(6) bet H=4Z G=Zthen H - 1= ...
() H+1 () H+4 (¢) H-3 (1} H+3
(7) Howmomorphic imnage of abelian group is ............
(a) siuple (b) cyclic (c) abelian (d) 2
(8) A homomorphism fis ..o iff Kerf ={e}.
(a) one-one (b) outo (¢) isomorphism (d) automorphism
(9) Order of S5 18 ovevveevnn.
() 4 (b) b5 (¢) 24 (d) 120
(10) The group A, is simple for ...................
(a) n>d L 7n=3 (¢) n2d (d) n>1

Q.2 Do as directed. [08]

(1) Multiplicative inverse of 2 in Z7" is ..........
(2) True or False?
fasxe=a=¢xaqfor a,e € G then (G,*} is called semi group.
(3} Tn any group G, ofe) = .........
{4} True or False?
Every group of order 4 is abelian group.
(8) True or Falge?
Every subgroup of ¢yclic group is normal subgroup.
{6) Define f: R* = R* by f(z) =1/ then Ker f= ...
(7) True or ¥alse?
Sq /Ay is cyclic group.
(8) Number of conjugate classes of S3is .......

3 (9T0)




(2.3 Answer the following in short. (Attempt any 10) [20]
" (1) Prove that every group has unique identity e,lement ‘
2) Prove that group (7, prove that every cloment of G has unique inverse.
3} For group G prove that (ab) ! = b o™
4) Find all right cosets of ~3Z in Z .
5) Prove that any infinite cyclic group is isomorphic to Z.
6} Let H be any subgroup of group G. Then prove that af = H < a € H.
7} Define: Group homomorphismm.
8) Prove that homeomorphic image of eyclic group is also cyclic.
4) Define: Direct sum of subgroups.
(10) Explain Signature of permulation with example.
)
)

(

Prove that S, is a finite non commutative group of order n!.
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(12) Find all Sylow 2 - subgroups of Ss.

.4 Answer the following questions. (Attempt any 4) : 32|
(1) Let H and K be subgroups of group G. Then prove that H K is subgroup of G it /1K = KL

(2) Let G be a cyclic group and H be a subgroup of G. Then prove that H is cyclic.
{3) Prove that every infinite cyclic group has only one non-trivial automorphisin.

{4) Let G = {a) be a finite cyclic group of order n. Then prove that the mapping ¢ : G — @
defined by #(a) = a™ is an automorphism of ¢ iff m is relatively prime to ».

{5) State and prove First isomorphisin theorem.

{6) Prove that ( is direct product of subgroups H and K iff (i) every z € G can be uniquely
expressed asz=hk, he H ke K (i) hk=kh, he H ke K

(7) State and prove Cayley’s theorem.
{8) State and prove Sylow Theorem I.
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