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1. (7 marks): Consider the cyclic group Z60:

(a) Give the order of 12:

(b) Compute 50�2:

(c) The cyclic group Z60 has a unique subgroup H of order 6:
What is H?

(d) Find all generators of the subgroup H:
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2. (7 marks): Let � be the permutation

� =

�
1 2 3 4 5 6 7 8 9
9 3 7 5 6 2 8 4 1

�
:

(a) Write � as product of disjoint cycles.

(b) Is � in the alternating group A9?

(c) Find j h�i j:
(d) Calculate �30:
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3. (6 marks) :

(a) Consider the product group U(8)� U(9):
i. Compute the order of jU(8)� U(9)j :
ii. Give the inverse (3; 5)�1:

(b) Find all abelian groups of order 2010:

(c) Are the groups Z8� Z10� Z24 and Z4� Z12� Z40 isomorphic?
Why or why not?
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4. (7 marks): Given the factor group Z120= < 30 > :

(a) Why do the left and right cosets of the subgroup < 30 > coincide?

(b) What is the identity of this factor group?

(c) Find the order of the factor group.

(d) Find the order of the element 12+ < 30 > :

(e) What is the inverse (12+ < 30 >)�1?
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5. (7 marks): Consider the ring Z10:

(a) Determine whether or not Z10 is

i. a division ring;
ii. an integral domain;
iii. a �eld.

(b) Solve the equation x2 + 3x+ 2 = 0 in Z10:
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6. (6 marks):

(a) State the First Isomorphism Theorem.

(b) Let � : G �! G0 be a homomorphism. Show that ker(�) is a
normal subgroup of G:

(c) Given a ring R; prove that every multiplicative invertible element
is not a 0 divisor.
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