FOM12 

Ch3 Review
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
Consider the following two sets:

• A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

• B = {–9, –6, –3, 0, 3, 6, 9, 12}

Determine A  B.

	A.
	{–9, –6, –3, 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12}

	B.
	{0, 1, 2, –3, 4, 5, –6, 7, 8, –9, 10, 11, 12}

	C.
	{1, 2, 4, 5, 7, 8, 10, 11}

	D.
	{–9, –6, –3, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}
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____
2.
A restaurant offers Chinese, Thai, and Korean food. 


The following Venn diagram shows the types of food the customers like.

Use the diagram to determine n((T  K)  C).

	A.
	71

	B.
	47

	C.
	55

	D.
	93


____
3.
Which conditional statement is false?

	A.
	If you live in PEI, then you live in the smallest province.

	B.
	If you bought a condominium, then you own your home.

	C.
	If you live in Kelowna, then you live in British Columbia.

	D.
	If you live in a house, then you have a backyard.


____
4.
What is true about the conditional statement below?

“If a balloon is filled with helium, then the balloon will float upwards.”

	A.
	The statement, converse, inverse and contrapositive are all true. 

	B.
	The statement and inverse are true but the converse and contrapositive are false.

	C.
	The statement and contrapositive are true but the inverse and converse are false.

	D.
	The inverse and contrapositive are true but the statement and converse are false.


____
5.
What is the meaning of disjoint in set theory?

	A.
	two or more sets having no elements in common

	B.
	two or more sets that do not match

	C.
	sets that are in different universal sets

	D.
	sets that contain no elements


____
6.
Which pair of sets represents disjoint sets?

	A.
	N, the set of natural numbers, and I, the set of integers

	B.
	T, the set of all triangles, and C, the set of all circles

	C.
	N, the set of natural numbers, and P, the set of positive integers

	D.
	none of the above


____
7.
Consider the following two sets:

• C = {–10, –8, –6, –4, –2, 0, 2, 4, 6, 8, 10}

• B = {–9, –6, –3, 0, 3, 6, 9, 12}

Determine n(C  B).

	A.
	3

	B.
	8

	C.
	11

	D.
	19
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____
8.
The three circles in the Venn diagram (P, Q, and R ) contain the same number of elements. Which set of values is true for p, q, and r?

	A.
	p = 11, q = 11, r = 5

	B.
	p = 7, q = 8, r = 2

	C.
	p = 7, q = 6, r = 1

	D.
	p = 14, q = 13, r = 7
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____
9.
Some table games use a board, dice, or cards, or a combination these. The following Venn diagram shows the number of games that use these tools.

Use the diagram to determine n(B \ D).

	A.
	44

	B.
	33

	C.
	67

	D.
	71


____
10.
What is a biconditional statement?

	A.
	a conditional statement that is only true in two cases

	B.
	a statement that uses the form “if p, then q”

	C.
	a conditional statement whose converse is also true

	D.
	a conditional statement whose inverse is also true


____
11.
Which sentence is the converse to the conditional statement below? 

“If the milk is not refrigerated, then it will spoil.”

	A.
	Unrefrigerated milk will spoil.

	B.
	The milk is spoiled because it was not put in the refrigerator.

	C.
	If the milk is spoiled, then it is not refrigerated.

	D.
	The milk will spoil if it is not put in the refrigerator.


____
12.
What is a contrapositive statement?

	A.
	a conditional statement in which the hypothesis and the conclusion are switched

	B.
	a statement that is formed by negating both the hypothesis and the conclusion of a conditional statement

	C.
	a statement that is formed by negating both the hypothesis and the conclusion of the converse of a conditional statement

	D.
	a statement that is formed by inverting both the hypothesis and the conclusion of a conditional statement


Short Answer

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}

List the subsets using set notation.


2.
Draw a Venn diagram to represent these sets.

• the universal set U = {all grade 12 courses}

• S = {all social studies courses} 

• H = {all history courses}

• G = {all geography courses}

• M = {all mathematics courses}


3.
Mrs. Lam’s physics class is visiting the local amusement park. She has 32 students. Of these students, 20 plan to ride the roller coaster and 15 plan to ride the vertical drop. There are 8 students who do not plan to ride either attraction.

Determine how many students plan to ride both the roller coaster and the vertical drop.


4.
Grade 12 students were surveyed about their extra curricular activities.

• 58% belonged to a sports team (S)

• 63% belonged to a band or choir (B)

• 47% belonged to a school club (C)

• 24% belonged to a sports team and a band or choir

• 21% belonged to a sports team and a school club

• 36% belonged to a band or choir and a school club

• 19% engaged in all three activities

Draw a Venn diagram for the above situation and determine the value of n((S  C) \ B)


5.
These nine attribute cards have three different shapes, numbers, and shadings (clear, striped, or solid). Determine four sets, with three cards in each set. Each set of three cards must have

• the same number or three different numbers, and

• the same shape or three different shapes, and

• the same shading or three different shadings.

All the cards can be used more than once.
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Problem

1.
Use a truth table to determine whether the following statement is biconditional:  “If x is a prime number greater than 2, then x is odd.”


2.
Two airlines, CanAir (C) and PolarAir (P) fly to the following destinations.

• C = {Yellowknife, Iqaluit, Kelowna, Whitehorse, Calgary, Winnipeg}

• P = {Vancouver, Regina, Prince George, Saskatoon}

a) Illustrate the sets of airline destinations using a Venn diagram.

b) How are C and P related?


3.
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.


4.
Consuela lives in Edmonton and misses her mother’s Venezuelan cooking.  She will be happy with any restaurant serving Central American or South American food.  She also wants her dinner to cost less than $20. Write a set or search instructions Consuela could use to find a restaurant she likes. Use searching tools to narrow down the number of hits.


5.
Consider this conditional statement:

“If you invest $1000 for 1 year at 4%, then you will earn $40 in interest.”

a) Write the converse, the inverse, and the contrapositive.

b) Verify that each statement is true, or disprove it with a counterexample.
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Answer Section
MULTIPLE CHOICE

1.
D
2.A
3.D
4.C
5.A
6.B
7.A

8.C




9.
D
10.C
11.C
12.C


SHORT ANSWER

1.
ANS:


L  S, G  S, F  S
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2.
ANS:



3.
ANS:


There are 11 students who plan to ride both the roller coaster and the vertical drop.
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4.
ANS:


n((S  C) \ B) = 43% (the percent of students who belong to a sports team or a school club but not a band or choir)

5.
ANS:


Answers may vary. e.g., 
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PROBLEM

1.
ANS:


Explanations will vary.  

Eg. I tested four numbers, 3, 5, 8, 9, and 11
	x
	p
	q
	p  q
	q  p

	3
	T
	T
	T
	T

	5
	T
	T
	T
	T

	8
	F
	F
	T
	T

	9
	F
	T
	T
	F

	11
	T
	T
	T
	T


The conditional statement is always true, but its converse is not, so the statement is not biconditional.


2.
ANS:


a) 
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b) C and P do not have any common elements so they are disjoint sets.


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  B) = n(U) – n(M  B)
n(M  B) = 30 – 3

n(M  B) = 27

n(M) + n(B) = 15 + 22

n(M) + n(B) = 37

n(M  B) = 37 – 27

n(M  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.


4.
ANS:


Answers may vary. e.g., I need to search for restaurants in Edmonton. Central and South America are also referred to as Latin America. I should put quotes around it so I do not get results for American cuisine.

Search instructions: Edmonton restaurants AND “Latin American” cuisine AND $20


5.
ANS:


a) Converse: If you earn $40 in interest, then you have invested $1000 for 1 year at 4%.

Inverse: If you do not invest $1000 for 1 years at 4%, then you will not earn $40 in interest.

Contrapositive: If you do not earn $40 in interest, then you have not invested $1000 for 1 year at 4%.

b) Converse is false. Counterexample: There are many other investments that will earn you $40 in interest, such as $2000 for 1 year at 2%.

Inverse is false: Counterexample: You could earn $40 in interest with some other investment.

Contrapositive is true. If you do not earn the interest, then you have not made the investment.

