
MTH 344 Final Exam In Class Review

1. Define a group.

2. Find the order of 14 in Z35.

3. Let a be an element of order 12 in a group G. What is the order of a9?

4. Find the order of the subgroup generated by (134)(2356)(452) in S6.

5. Find an element of order 14 in A10 or explain why none exists.

6. List all generators of the subgroup 〈15〉 in Z40.

7. List all generators of Z20.

8. List all elements of U(20).

9. Find a formula for each automorphism of Z20.

10. U(14) = 〈5〉 is cyclic.

(a) How many elements of each order does U(14) have?



(b) How many generators are there of U(14) What are they? Write them down as
powers of 5.

(c) How many automorphisms are there of U(14)?

(d) Find a formula for each automorphism of U(14). Write in the form of φ(5x) =?..

11. What is the order of the alternating group A6?

12. Let β = (123456) be a permutation in S6. Is β4 an even or odd permutation?

13. Give two reasons why D4 is NOT isomorphic to Z8. Cite relevant theorems.

14. Prove or disprove that the mapping φ : S3 → D3 given by φ((123)) = F is an isomor-
phism.

15. Suppose G = 〈a〉 is a cyclic group of order 12. Are the cosets a〈a4〉 and a7〈a4〉 the
same or different? Explain.

16. How many distinct left cosets are there of 〈15〉 in Z40? Write them all down.

17. Let H be a subgroup of a group G. If |H| = 12 and there are 8 left cosets of H in G,
then what is the order of G?

18. Find 512345 (mod 6).



19. Up to isomorphism, write down all of the finite abelian groups of order 12.

20. Write down 4 non-isomorphic groups or order 12. Give reasons why they are not
isomorphic.

21. The finite abelian groups of order 36 are:

1 Z4 ⊕ Z9

2 Z2 ⊕ Z2 ⊕ Z9

3 Z4 ⊕ Z3 ⊕ Z3

4 Z2 ⊕ Z2 ⊕ Z3 ⊕ Z3

.

Which is isomorphic to Z3 ⊕ Z12?


