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SECTION –A 

Answer ALL of the following question:                                          5X8M=40M 

1) a) Show that the set 𝑄ା of all positive rational numbers forms an abelian group 

under the  Composition defined by ‘𝑜′ such that 𝑜𝑏 =
௔௕

ଷ   
 𝑓𝑜𝑟 𝑎, 𝑏 ∈ 𝑄ା. 

OR 

b) In a group G(≠ ∅) 𝑓𝑜𝑟 𝑎, 𝑏, 𝑥, 𝑦 ∈ 𝐺 the equation ax=b and ya=b have unique 

solutions  

2)a)The necessary and sufficient condition for a finite complex H of a group G to be a 

subgroup of G is a,b∈ H ⇒ 𝑎𝑏ିଵ ∈ 𝐻 
OR 

b) State & prove Lagrange’s theorem.  

3)a) Prove that a subgroup H of a group G is a normal subgroup of G iff each left coset 

of H in G is a right coset of H in G. 
OR 

b) State and prove fundamental theorem on homomorphism groups. 

4)a) State and prove Cayley's theorem. 
OR 

b) Prove that every subgroup of cyclic group is cyclic. 

5)a)Prove that every finite integral domain is a field 
OR 

   b) Prove that every subgroup of cyclic group is cyclic. 

 

 



SECTION-B 

Answer any FIVE of the following questions                                          5X4M=20M 

6) . In a group G for every a in G,a2=e, prove that G is abelian. 

7) Find the order of each element of the group G =Z6= {0, 1, 2, 3, 4, 5}, the 

composition being addition modulo 6. 

8) Prove that for a non-empty subset H of a group G to be a subgroup of G then H-1 = 

H. 

9) Prove that if G is a group and H is a subgroup of index 2 in G then H is normal 

subgroup of G.  

10) . Prove that if H1 and H2 are two normal subgroups of a group G then H1∩H2  is 

also a normal subgroup of G. 

11) Prove that if f is a homomorphism of a group G into a group G', then the Kernel of 

f is a normal subgroup of G. 

12) Examine whether the following Permutations are even or odd         i) 

൫ ଵ ଶ ଷ ସ ହ ଺ ଻ ଼ ଽ
      ଺ ଵ ସ ଷ ଶ ହ ଻ ଼ ଽ    

൯    ii)൫ଵ ଶ ଷ ସ ହ ଺ ଻
ଷ ଶ ସ ହ ଺ ଻ ଵ 

൯ 

13) Show that every cyclic group is abelian. 

14)  Prove that a ring R has no zero divisors iff the cancellation laws hold in R. 

15) Prove that the ideals of a field F are only {0} and F itself 

 


