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3. Figures to the right indicate full marks of the question. 
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Q.1  Answer the following [Any 4]: 

 

  1. Define: Abelian group, cyclic group. 

  2. State the respective angles of Rotation in the symmetry operations  

      C3, C6, C2. 

  3. Define symmetry operation. 

  4. Check the validity of the following statements: 

          a. Order of Rotation symmetry operation is 1. 

          b. Improper Rotation symmetry operation is a combination of  

              identity symmetry and rotation symmetry. 

  5. Define Identity element in a group. 

  6. Show that in a group inverse of an element is unique. 
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Q.2  Answer the following [Any 2]: 

 

  1. Show that the set G = {𝑚𝑎 : 𝑎 𝜖 𝑍 , 𝑚 𝑖𝑠 𝑎 𝑓𝑖𝑥𝑒𝑑 𝑛𝑜𝑛 − 𝑧𝑒𝑟𝑜 𝑖𝑛𝑡𝑒𝑔𝑒𝑟} is  

      an infinite abelian group with the operation of multiplication. 

  2. Show that the set of all possible cube roots of unity is a group under  

      operation of multiplication. Is it a cyclic group? 

  3. Show that the set G= {0,1,2,3,4}is a group with addition modulo 5. 

      Is it a Commutative group? 
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Q.3  Answer the following [Any 2]: 

 

  1. Show that a non-empty subset H of a group G is a subgroup of G if  

      and only if Following conditions are satisfied. 

       i. a, b ∈ H⇒ab ∈ H and  ii. a ∈ H⇒𝑎−1 ∈ H  

  2. (i) Show that in a group inverse of an inverse element is the element  

          itself. 

      (ii) Explain Identity symmetry operation 

  3. Define subgroup. Show that (I, +) is a subgroup of (C, +). 
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Q.4  Answer the following [Any 2]: 

 

  1. Define: Reflection symmetry and Inversion symmetry. Explain  

      Inversion symmetry operation. 

  2. Explain Rotation symmetry with illustration. 

 3. Discuss about the all possible symmetries of an English capital letter  

     ‘I’ 
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