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   CO BL 
Q.1(a) Show that 293 is a prime number. [5] 1  
Q.1(b) Define the order of an element in a group. Find order of each elements of (𝑍଺, +, . ). [5] 1  

     
     

Q.2(a) Define normal subgroups. Prove that 𝐻 = {𝑒ீ} is a normal subgroup of (𝐺, . ). [5] 2  
Q.2(b) Let 𝜙: (𝐺, . ) →  (𝐺’,∗) be homomorphism. Then prove that 𝜙 is one to one iff  𝑘𝑒𝑟 𝜙 = {𝑒ீ}. [5] 2  

     
     

Q.3(a) Define the centre of a group. Prove that the centre (𝐻, . ) is a subgroup of group (𝐺, . ). [5] 3  
Q.3(b) Write all abelian groups of order 216. [5] 3  

     
     

Q.4(a) Let 𝑆 = {𝑎 + 𝑏√2: 𝑎, 𝑏 ∈  𝑍}. Examine if (𝑆, +, . ) is a field. [5] 4  
Q.4(b) Define divisors of zero in a ring. What are the divisors of zero in (𝑍଼,+,.). [5] 4  

     
     

Q.5(a) Let 𝐷 = 𝑀ଶ(𝑅) , 𝐷’ = (𝑅, +, . ) and 𝜙 ∶ 𝐷 →  𝐷’ defined by 
                      

                         𝜙 ቀቂ
𝑎 𝑏
𝑐 𝑑

ቃቁ = 𝑑𝑒𝑡 ቂ
𝑎 𝑏
𝑐 𝑑

ቃ ,        𝑤ℎ𝑒𝑟𝑒 ቂ
𝑎 𝑏
𝑐 𝑑

ቃ ∈  𝑀ଶ(𝑅). 

 
Prove that 𝜙 is a ring homomorphism. 

[5] 5  

Q.5(b) Find a gcd of the elements 3 + 𝑖, 5 + 𝑖 in 𝑍[𝑖]. [5] 5  
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