



Principles of Algebra 30
Set Theory Assignment (5.1-5.3)

Show all your work for full marks and use proper set notation to answer the questions!

	1.	Tania recorded the 16 possible sums that can occur when you roll two four-sided dice.

• S = {all possible sums}
• L = {all sums less than 4}
• G = {all sums greater than 4}
• F = {all sums equal to 4}

a. What is n(L or G)?				b. List the subsets using set notation.

	




	2.	Carlos surveyed 50 students about their favorite subjects in school. He recorded his results.

Favorite Subject
Number of Students
mathematics
18
science
15
neither mathematics nor science
20

Determine how many students like mathematics and science.









	3.	Mr. Sherry’s physics class is visiting the local amusement park. He has 33 students. Of these students, 21 plan to ride the roller coaster and 12 plan to ride the vertical drop. There are 7 students who do not plan to ride either attraction.

Determine how many students plan to ride only the roller coaster.






	4.	Given the following situation:
• The universal set U = {positive integers less than 20}
• X = {4, 5, 6, 7, 8}
• P = {prime numbers of U}
• O = {odd numbers of U}

Determine n(X and P and O).




	5.	a) Indicate the multiples of 2 and 3, from 1 to 50, using set notation. 









		b) List any subsets.





c) Represent the sets and subsets in a Venn diagram.











	






	6.	a) Draw a Venn diagram to represent these sets:

• the universal set U = {natural numbers from 1 to 50 inclusive}
• T = {multiples of 3}
• S = {multiples of 6}
• N = {multiples of 19}









b) List the disjoints sets, if there are any.




c) Is each statement true or false? Explain.

i) T Ì S

ii) S Ì T

iii) N Ì N

iv) T¢ = {even numbers from 1 to 50}

v) In this example, the set of natural numbers from 51 to 100 is { }.


	7.	Paul asked 30 people who saw a movie based on a popular book if they liked the book or the movie.
• 3 people did not like the movie or the book.
• 15 people liked the movie.
• 22 people liked the book.
Determine how many people liked both the movie and the book, how many liked only the movie, and how many liked only the book.






	8.	Dorothy asked 50 people outside a bookstore if they preferred physical books or electronic readers.

• 2 people said they did not read books.
• 20 people liked both physical books and electronic readers.
• 13 people liked only physical books.

Determine how many people liked only electronic readers.














	9.	A restaurant survey asked 300 people if they preferred Indian or Chinese food.

• 146 people liked both.
• 213 people liked Indian food.
• 219 people liked Chinese food.

Determine how many people did not like Indian or Chinese food. Draw a Venn diagram to show your solution.
Math 30-2
Answer Section

SHORT ANSWER

	1.	ANS:	
n(L) = 3

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.1	
OBJ:	2.1 Provide examples of the empty set, disjoint sets, subsets and universal sets in context, and explain the reasoning. | 2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Types of Sets and Set Notation	KEY:	set | element

	2.	ANS:	
L Ì S, G Ì S, F Ì S

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.1	
OBJ:	2.1 Provide examples of the empty set, disjoint sets, subsets and universal sets in context, and explain the reasoning. | 2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Types of Sets and Set Notation	KEY:	set | element | subset	

	3.	ANS:	
Three students like mathematics and science.

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.2	
OBJ:	2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Exploring Relationships between Sets		KEY:	set | element

	4.	ANS:	
There are 14 students who plan to ride only the roller coaster.

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.2	
OBJ:	2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Exploring Relationships between Sets		KEY:	set | element

	5.	ANS:	
n(X and P) = 2

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.2	
OBJ:	2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Exploring Relationships between Sets		
KEY:	set | element | universal set

PROBLEM

	1.	ANS:	
a) S = {1, 2, 3, …, 98, 99, 100}
S = {x | 1 £ x £ 100, x Î N}
D = {2, 4, 6, …, 96, 98, 100}
D = {d | d = 2x, 1 £ x £ 50, x Î N}
D Ì S
T = {3, 6, 9, …, 93, 96, 99}
T = {t | t = 3x, 1 £ x £ 33, x Î N}
T Ì S
b) 
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PTS:	1	DIF:	Grade 12	REF:	Lesson 1.1	
OBJ:	2.1 Provide examples of the empty set, disjoint sets, subsets and universal sets in context, and explain the reasoning. | 2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Types of Sets and Set Notation	KEY:	element | set | subset	

	2.	ANS:	
a) 
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b) The disjoints sets are S and N, and T and N.
c) i) False. T is not a subset of S because all multiples of 3 are not multiples of 6.
ii) True. S is a subset of T because all multiples of 6 are multiples of 3.
iii) True. N is a subset of N because all multiples of 19 are multiples of 19.
iv) False. T¢ = {all non-multiples of 3 from 1 to 50}. This set includes odd numbers too.
v) True. The universal set is the natural numbers from 1 to 50 inclusive. So any numbers greater than 50 are not part of the set and therefore, the set would be empty.

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.1	
OBJ:	2.1 Provide examples of the empty set, disjoint sets, subsets and universal sets in context, and explain the reasoning. | 2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	
TOP:	Types of Sets and Set Notation	
KEY:	element | set | complement | universal set | disjoint

	3.	ANS:	
Let U represent the universal set. Let M represent the set of people who liked the movie. Let B represent the set of people who liked the book.
n(M È B) = n(U) – n(M È B)¢
n(M È B) = 30 – 3
n(M È B) = 27
n(M) + n(B) = 15 + 22
n(M) + n(B) = 37
n(M Ç B) = 37 – 27
n(M Ç B) = 10
10 people liked both the book and the movie.
n(M only) = 15 – 10
n(M only) = 5
5 people liked the movie only.
n(B only) = 22 – 10
n(B only) = 12
12 people liked the book only.

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.3	
OBJ:	2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	TOP:	Intersection and Union of Two Sets
KEY:	set | element | union | intersection

	4.	ANS:	
Let U represent the universal set. Let R represent the set of people who liked physical books. Let E represent the set of people who liked electronic readers.
n(E only) = n(U) – n(E È R)¢ – n(R only) – n(E Ç R) 
n(E \ R) = 50 – 2 – 13 – 20
n(E \ R) = 15
15 people like electronic readers only.

PTS:	1	DIF:	Grade 12	REF:	Lesson 1.3	
OBJ:	2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	TOP:	Intersection and Union of Two Sets
KEY:	set | element | union | intersection

	5.	ANS:	
Let U represent the universal set. Let I represent the set of people who liked Indian food. Let C represent the set of people who liked Chinese food.
n(I \ C) = n(I) –  n(I Ç C)
n(I \ C) = 213 – 146
n(I \ C) = 67
n(C \ I) = n(C) –  n(I Ç C)
n(C \ I) = 219 – 146
n(C \ I) = 73
n(I È C)¢ = n(U) – n(I È C)
n(I È C)¢ = 300 – (146 + 67 + 73)
n(I È C)¢ = 14
14 people did not like Indian or Chinese food.
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PTS:	1	DIF:	Grade 12	REF:	Lesson 1.3	
OBJ:	2.2 Organize information such as collected data and number properties, using graphic organizers, and explain the reasoning. | 2.3 Explain what a specified region in a Venn diagram represents, using connecting words (and, or, not) or set notation. | 2.4 Determine the elements in the complement, the intersection or the union of two sets. | 2.6 Identify and correct errors in a given solution to a problem that involves sets. | 2.7 Solve a contextual problem that involves sets, and record the solution, using set notation.	TOP:	Intersection and Union of Two Sets
KEY:	set | element | union | intersection

