PART  -  A (2 marks)
1. Define group. 
2. Write the properties of a group.

3. What is an abelian group?
4. Define cyclic group. Give an example.*Nov 2004, Apr 2005, *Nov 2005, *April 2006
5. Define non-cyclic group. Give an example.

6. Give two examples each for cyclic groups of order 3 and 4.
7. Define sub-group. *Nov 2005
8. Define proper sub-group, improper subgroup.
9. What is trivial a sub-group?

10. Define invariant subgroup.

11. Define order of a group. Give an example.

12. Explain what is a finite and an infinite group with example.
13. Define conjugate subgroup.
14. Define normal subgroup.

15. Define permutation group.
16. Define class.

17. Prove that ”no element can be common between two distinct classes”.
18. Define coset. *Nov 2005, *April 2006
19. Is coset a subgroup? Why?

20. What is a factor group?

21. What is a quotient group?

22.  State Lagrange’s theorem.
23.  Define isomorphism. *Nov 2005, *April 2006
24.  Is (1, i, -1, -i) isomorphic to cyclic  group  of order 4 ? How?

25.  Define homomorphism. *Nov 2005
26.  List any two properties of homomorphism.*Nov 2006
27.  Write the set of matrices isomorphic to cyclic group of order 4.
28.  Define reducible representation. *Nov 2004, *April 2006
29.  Define irreducible representation. *Nov 2004, *April 2006
30.  What is regular representation? Is it reducible?

31.  State Schur’s lemma1.
32.  State Schur’s lemma2. *April 2006
33. State the great orthogonality theorem.* Nov 2006
34.  Define equivalent representation.
35.  Define unitary representation.
36.  Define faithful and unfaithful representation

37.  Define identitical representation.*April 2004
38.  When is a representation said to be reducible?

39. Find trace of a matrix with your own example

40. What is a Hermitian matrix?
41. State rearrangement theorem.
42. Prove that set of all n x n unitary matrices form a group under matrix multiplication.

43. Write the condition to form group multiplication. *April 2005

44. Construct group multiplication table of order 4.*April 2004

45. Write multiplication table of D3 group.

46. Write the symmetric operation of D3 group.

47. Prove that D3 group is non - abelian.

48. Write the classes of D3 group.

49. Define symmetric operation. List them.
50. Define symmetric elements. 

51. Write the difference between symmetric operation and symmetric elements.

52. Give atleast four symmetry elements.*Nov 2005

53. Write the symmetric operation of an equilateral triangle. 
54. Is D3 group isomorphic? How?

55. Write the various representations of C4 group.

56. Write the various representations of D3 group
57. How many irreducible representations does C2v and C3v groups have?

58. Write their dimensions along with.
59. Sate the symmetry elements present in an equilateral triangle.
60. Give multiplication table of C3, D3 groups.
61. Write the group of 3x3 matrices that are isomorphic to D3 group.
62. Write the classes of D4 group.
63. Define a point group. *April 2006

64. How many point groups are there?

PART -  B (6 marks)
1. State and explain properties of conjugacy.

2. Prove that if B and C are both conjugate to A, they are conjugate to each other. *April 2005

3. Explain abelian group with an illustration. *April 2004
4. Prove that  groups of order two and three are always cyclic.

5. Prove that a group of order four may or may not be cyclic.

6. Prove that “no class except the one containing identity element E is a sub-group”.
7. Prove that “all elements of class have same order”.
8. Prove that “all matrices which belong to same class have same trace”.
9. Define class of a group. State its important properties. *Nov 2006

10. Prove that “there is homomorphism between cyclic groups of order 4 and 2”. *Nov 2005
11. Explain symmetric operations and their associated symmetric elements.

12. List the symmetries of a rectangle. Workout multiplication table. Divide the elements into classes. *Nov 2005
13. Explain C2v symmetric operation with H2O as example.
14. Explain C3v symmetric operation with NH3 as example.

15. Explain every rule of irreducible representations.

16. Construct multiplication table of Pauli spin matrices and 2 x 2 unit matrix.

17. Write the rules to form character table. *April 2004, *April 2005, *Nov 2005
18. Construct C2v character table. *April 2005
19. Construct C3v character table. *April 2006
20. Construct character table of D2 group. *Nov 2005
21. Construct D3 character table.

22. Find classes of D3 group.

23. Write the group of symmetry elements of equilateral triangle and prove that they have same multiplication table as D3 group. Hence prove that it is isomorphic to D3 group.

24. Write group of symmetry elements of a square and write the multiplication table. Prove that it is isomorphic to D4 group.

25. Can two cosets have an element in common? Why?  (Or)  Prove that two right cosets of a subgroup in a given group are either equal or else, have no elements in common. *Nov 2006
26. Show that 5-fold rotation symmetry is not possible in point group. *Nov 2004, *Nov 2005
27. What is a permutation group? Write the elements present in an equilateral triangle. *Nov 2004

PART-C (10 marks)
1. Give the rules for forming a character table. Obtain the  character table for a C3v group. *Nov 2006
2. State and prove Schur’s lemmas. *Nov 2006, *April 2005
3. Construct character table for i) C2v and ii)D3. *April 2004

4. Work out the multiplication table using the symmetry axes of a square. *April 2004, *April 2005
5. Construct group multiplication table of order 6 using equilateral triangle. *Nov 2004

6. State and prove the great orthogonality theorem.*Nov 2004, *April 2005, *April 2006
