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Which of the following symbols represents the empty set?

{0}
∅ ✓
{1}
{a}

The empty set is represented by the symbol ∅ or by a pair of braces with no elements, {}. Both notations
indicate a set that contains no elements.

What is the result of the union of a set A with the empty set?

A ✓
∅

A ∪ A
Universal set

The union of a set A with the empty set results in set A itself, as the empty set does not contribute any
additional elements.

Which of the following sets have a cardinality of 3?

{1, 2, 3} ✓
{a, b, c, d}
{x, y, z} ✓
{0, 1, 2} ✓

A set has a cardinality of 3 if it contains exactly three distinct elements. Examples of such sets include {1,
2, 3} or {'a', 'c', 'e'}.

Which statements are true according to De Morgan’s Laws?
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(A ∪ B)^c = A^c ∩ B^c ✓
(A ∩ B)^c = A^c ∪ B^c ✓
(A ∪ B)^c = A^c ∪ B^c
(A ∩ B)^c = A^c ∩ B^c

De Morgan's Laws state that the negation of a conjunction is equivalent to the disjunction of the
negations, and the negation of a disjunction is equivalent to the conjunction of the negations. Specifically,
these laws can be expressed as: ¬(A ∧ B) = ¬A ∨ ¬ B and ¬(A ∨ B) = ¬A ∧ ¬ B.

Explain the difference between a subset and a proper subset.

A subset includes all elements of another set, possibly being equal to it, while a proper subset is
strictly smaller, containing some but not all elements.

Which operations are commutative in set theory?

Union ✓
Intersection ✓
Difference
Complement

In set theory, the operations of union and intersection are commutative, meaning that the order of the
sets does not affect the result of the operation.

What is the cardinality of the power set of a set with 3 elements?

3
6
8 ✓
9
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The power set of a set with n elements contains 2^n subsets. Therefore, for a set with 3 elements, the
power set has 2^3 = 8 subsets.

If set A is a subset of set B, which of the following is true?

A ∩ B = ∅
A ∪ B = A
A ⊆ B ✓
A = B

If set A is a subset of set B, it means that every element of set A is also an element of set B. Therefore,
the statement 'A is a subset of B' is true, and we can denote this relationship as A ⊆ B.

Which operation would you use to find elements common to both sets A and B?

Union
Intersection ✓
Difference
Complement

To find elements common to both sets A and B, you would use the intersection operation. This operation
identifies and returns the elements that are present in both sets.

Which of the following are true about sets?

Sets can contain duplicate elements.
The order of elements in a set matters.
Sets are collections of distinct objects. ✓
A set can be infinite. ✓

Sets are collections of distinct objects, and they can be defined by listing their elements or by a property
that all members share. Key properties of sets include that they do not allow duplicate elements and that
the order of elements does not matter.

What is the complement of a universal set?

Itself
∅ ✓
Any subset
None of the above
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The complement of a universal set is the empty set, as there are no elements outside of the universal
set.

Which of the following are subsets of the set {a, b, c}?

{a} ✓
{ b, c } ✓
{ a, b, c, d }
∅ ✓

The subsets of the set {a, b, c} include the empty set, individual elements, pairs of elements, and the set
itself. Therefore, the complete list of subsets is: {}, {a}, { b}, {c}, {a, b}, {a, c}, { b, c}, and {a, b, c}.

What is the significance of the empty set in set theory?

The empty set is fundamental as it is the unique set with no elements, serving as the identity
element for union and a subset of every set.

How does the Cartesian product of two sets differ from their union?

The Cartesian product creates ordered pairs from two sets, while the union combines all
elements from both sets without pairing.

Discuss the importance of De Morgan’s Laws in simplifying set expressions.
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De Morgan’s Laws help simplify complex set expressions by transforming unions into
intersections and vice versa, aiding in logical reasoning and problem-solving.

Describe how Venn diagrams can be used to represent set operations.

Venn diagrams can be used to represent set operations by showing the union of sets as the total
area covered by the circles, the intersection as the overlapping area, and the difference as the
area of one circle that does not overlap with another.

Provide an example of a real-world application of set theory.

An example of a real-world application of set theory is in database management systems, where
SQL queries use set operations to manage and analyze data.

Which of the following statements are true about the power set?

The power set of a set with n elements has 2^n elements. ✓
The power set includes the empty set. ✓
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The power set is always finite.
The power set includes the set itself. ✓

The power set of a set is the set of all possible subsets, including the empty set and the set itself. It
contains 2^n subsets, where n is the number of elements in the original set.

Which of the following is a proper subset of the set {1, 2, 3}?

{1, 2, 3}
{1, 2, 3, 4}
{1, 2} ✓
∅

A proper subset of a set is a subset that contains some but not all elements of the original set. For the set
{1, 2, 3}, examples of proper subsets include {1}, {2}, {1, 2}, and {3}.

Which of the following represents the Cartesian product of sets A and B?

A ∩ B
A ∪ B
A × B ✓
A - B

The Cartesian product of sets A and B, denoted as A × B, consists of all ordered pairs (a, b) where 'a' is
an element of set A and ' b' is an element of set B.
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