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Instruction for candidates: 
1.​ Section A is compulsory. It consists of 10 parts of two marks each. 
2.​ Section B consist of 5 questions of 5 marks each. The student has to attempt any 4 

questions out of it.  
3.​ Section C consist of 3 questions of 10 marks each. The student has to attempt any 2 

questions. 
 
​ ​ ​ Section – A​ (2 marks each) 
Q1.​ Attempt the following: 
​ a) What is an Abelian group? Give example. 
​ b) Define complex root of unity. 

​ c) Show that if in a group ,  for every , then  is Abelian group.   𝐺 𝑎2 = 𝑒  𝑎∈𝐺 𝐺
​ d) Define cyclic subgroups. 
​ e) Show that the union of two subgroups is a subgroup. 
​ f) What is index of a subgroup? 
​ g) Define quotient group with example.  
​ h) Show that a cyclic group is abelian.  
​ i) Show that every quotient group of a cyclic group is cyclic. 
​ j) Write all permutation of .  𝑆 = {1,  2,  3}
​ ​ ​ Section – B​ (5 marks each) 
Q2.​ If  is an abelian group, then for all and for all integers .  𝐺 𝑎,  𝑏∈𝐺 𝑛

          Show that  𝑎𝑏( )𝑛 = 𝑎𝑛𝑏𝑛

Q3.​ If  is a normal subgroup of a group . Show that  is abelian iff . 𝑁  𝐺 𝐺
𝑁  𝑥𝑦𝑥−1𝑦−1∈𝑁

Q4.​ A sub group  of a group  is said to be normal iff   . 𝐻 𝐺 𝑔−1ℎ𝑔∈𝐻 ∀ ℎ∈𝐻,  𝑔∈𝐺
Q5.​ Show that every group of a prime order is cyclic. 
Q6.​ Discuss the symmetry group of an equilateral triangle.  
​ ​ ​ Section – C​ (10 marks each) 
Q7. ​ Show that the order of any subgroup of a finite group divides the order of group. 
Q8. ​ Show that any non-identity permutation of a finite set can be expressed uniquely as a 

product of disjoint cycles, each of length greater than 1.  
Q9. ​ Let  and  be any two subgroups of a group , then  is a subgroup of  iff𝐻 𝐾 𝐺 𝐻𝐾 𝐺  𝐻𝐾 = 𝐾𝐻

. 


