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TO THE STUDENT & TEACHER

MATHEMATICS A STAREVIEW is based on the new standards and
assessments for Math A. It is a comprehensive review of the Key ldeas,
Major Understandings, Performance Indicators, Process Skills, and Real
World situations as set forth in the State of New York Education
Department: Mathematics A — Core Curriculum.

“OPEN FIRsT”
To begin using this book, you should

review the Table of Contents (previous 2 pages); this will give
you an overview of the major topics reviewed in this book.

familiarize yourself with the Index & Glossary (in Appendices);
this section is an extensive listing of the key mathematical
terms needed in order to understand the material; a brief defini-
tion or explanation of the term is given together with cross-refer-
enced pages to direct the student to additional material directly
related to the term.

ORGANIZATION
This book is organized conceptually, but the review is linked through
the following organizational parts.

Key ldeas. There are seven Key Ideas which correspond to the
seven chapters of this book. Key Ideas are used to define the
generalized objectives to be reached. Note that each Key Idea
flows from a specific Standard in order to help you better under-
stand questions, seek answers, and develop solutions.

Standards. The overall, general goals that apply to all mathe-
matics and indeed most general learning are known as
Standards. For example, Standard 3.1 states, Students use
mathematical reasoning to analyze mathematical situations,
make conjectures, gather evidence, and construct an argument.

Performance Indicators. Associated with both the Key Ideas
and their corresponding Standards are the Performance
Indicators. These tell you specifically what you are expected to
know in order to answer correctly the questions on the final,
year-end test. In other words, the specific objectives of the test-
ing. All questions included in this Math A STAReview fall into
one or more of the Performance Indicators.

Problems and Solutions. Each Performance Indicator has spe-
cific concepts and mathematical understandings to learn. This is
the “meat and potatoes” of Math A STAReview. Problems are
divided, as they are on the final test, into Parts 1, 2, 3, and 4.
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N&N© INTRODUCTION — TO THE STUDENT PAGE 5



MEANING OF SYMBOLS

Symbols are critical in mathematics. The authors have developed a
mini-help system. Stars are used to help you navigate through the more
complex major understandings in Mathematics.

Stars * are reminders of important material, identifiers of some
special procedures or methods, or perhaps “hints” to help put you on the
“right path” or supports for a particular methodology to solve a problem.

Also, stars * indicate two other important things. Some starred
material may not be specifically referred to in the Core Curriculum, but
this text is needed for better understanding of major concepts. Also, stars
may note special material that further explain Major Understandings,
Skills, and Real World Connections. The dash-dot line ( ——-—) in the left
margin identifies the extent of this specially identified material.

FINALLY, STUDY

Success comes through study. The authors and editors of Math A
STAReview are teachers. This book has been written to provide you with
the best “outside help” possible. But, it can only help you, if you use it con-
sistently, with purpose, and focused study.

We wish you good studying and success on your final test.

MATH A — INTRODUCTION
Calculators are recommended and required for use on Math A
assessments. Scientific calculators are required for the Math A test.
Graphing calculators that do not allow for symbolic manipulation are
permitted (not required) for the Math A test.

Note: The Math A test may include any given topic listed in the Core
Curriculum with any performance indicator.
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Chapter [Math A Key 1dea 1]

MATHEMATICAL
REASONING

for more info: http://www.mlb.com

Who played the Yankees?

There are four baseball games tonight. Three sportswriters predict the
winners on the radio.

Slope picks: Blue Jays, Red Sox, Yankees, and Athletics
Powers picks: Devil Rays, Mariners, Yankees, and Blue Jays
Locus picks: Orioles, Red Sox, Mariners, and Blue Jays

No one picks the Tigers

QUESTION: WHO PLAYED THE YANKEES?

Organizing and analyzing information to make logical decisions are
important skills for both students and professionals. Doctors, scientists, busi-
ness managers, and teachers use these skills daily in their work.

Story solution on following page
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SoLUTION: WHO PLAYED THE YANKEES?

In solving logic problems, the first step is to gather information and
organize it. Every part of the problem is important and may contain
important information. The first sentence shows that there are four base-
ball games and the second sentence indicates that there are three sports-
writers making picks.

First, set up a table to help organize the facts.

Game 1 Game 2 Game 3 Game 4

Sportswriter:
Slope
Sportswriter:
Powers
Sportswriter:
Locus

Next, fill-in the teams that Slope picks (italic) for the four games.

Game 1 Game 2 Game 3 Game 4
Sportswriter: Blue Jays Red Sox Yankees Athletics
Slope

The table now shows the names of the four teams that Slope picked
to win each game. You now know four of the eight teams playing. Next,
fill-in Powers’ picks that match Slope’s game picks.

Game 1 Game 2 Game 3 Game 4

Sportswriter:
Slope
Sportswriter:
Powers

Blue Jays Red Sox Yankees Athletics

Blue Jays ? Yankees ?

From the addition of Powers’ picks, you know the names of two addi-
tional teams: Devil Rays and Mariners. You know that they are playing
with the Red Soxs or the Athletics, but you do not know which team
played in which game. Next, add Locus’ picks that match Slope’'s and
Powers’ game picks.

Game 1 Game 2 Game 3 Game 4
Sportswriter: Blue Jays Red Sox Yankees Athletics
Slope
Sportswriter: Blue Jays ? Yankees ?
Powers
Sportswriter: Blue Jays Red Sox 2 ?
Locus
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The table now shows the common picks of all three sportswriters, and
Locus has added the seventh team in his picks, the Orioles. You also
know from the last line of the problem that none of the three sportswrit-
ers picked the eighth team, the Tigers.

Now apply the logic to fill-in the rest of the table (below). Since the
Mariners were referred to in Powers’ picks, the Mariners must have par-
ticipated in either game 2 or 4. Locus’ picks indicate that the Mariners
must have played in game 3 or 4.

Game 1 Game 2 Game 3 Game 4
S iter: R
portswriter: 1 Blue Jays | Red Sox | Yankees | Athletics
Slope
Sportswriter: Mariners or Mariners or
Powers Blue Jays Devil Rays? Yankees Devil Rays?
Sportswriter: Mariners Mariners
Locus Blue Jays Red Sox or Orioles? | or Orioles?

Combining Powers’ and Locus’ information shows that the Mariners
must have played in game 4, the Orioles played in game 3 and the Devil
Rays played in game 2, and the Tigers played the Blue Jays. The line up:

Game 1 Game 2 Game 3 Game 4
Blue Jays Red Sox Yankees Athletics
VS. VS. VS. VS.

Tigers Devil Rays Orioles Mariners

*rxxxand of solution*****

* PRINCIPLES OF MATHEMATICAL LoGIC

Mathematical reasoning solved the question of which teams played
each other in the previous example. Now, imagine the world without
Game Boys, Play Stations, X boxes, and computers. Did you know that all
of these devices are based on the principles of logic?

George Boole, an Englishman born in 1815 developed a system of
symbols to deal with complex logic problems. That system was called
Boolean Algebra, and it is still in use today. Not only does it explain
logic problems, but it is indispensable in the design of computer chips
and circuits. Without Boolean Algebra, there would be no computer
games, cell phone technology, or high performance cars. Even your calcu-
lator has a Boolean Chip in it.

As you begin your review of logic, remember that there is no telling
how far it will take you. Understanding logic is the first step on the road
to understanding both the hardware in the computer and the strategy of
the computer game.
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Mathematical reasoning is one form of logic. In logic, statements are
made which can then be evaluated. These statements are called sen-
tences. A mathematical sentence is one in which a fact or a complete
idea is expressed. Many of these facts can then be judged to be true or
false. Questions and phrases are not mathematical sentences because
they cannot be judged to be true or false. There are two types of mathe-
matical sentences:

1 Aclosed sentence is a mathematical sentence which can be judged
to be true or false. A closed sentence has no variables.

“Hulk is an animated movie character.” (is a frue closed sentence)
“2+5 =5 (is a false closed sentence)

2 An open sentence is a sentence which contains a variable.
“x + 9 =21" (is an open sentence) — the variable is “x.”

“It is my favorite course.” (is an open sentence) — the variable is
“It_"

Just as in English class, when a mathematical statement consists of
one thought, it is called a simple sentence. When two or more thoughts
are connected in one sentence, it is a compound sentence.

“Today is a Saturday.” is a simple sentence.

“Today is a Saturday and I slept late.” (is o compound sentence)

STANDARD 3
Students use mathematical reasoning to analyze mathematical situations,
make conjectures, gather evidence, and construct an argument.

Students:
* construct simple logical arguments.
- follow and judge the validity of logical arguments.
* use symbolic logic in the construction of valid arguments.
e construct proofs based on deductive reasoning.

This is evident, for example, when students;
e prove that an altitfude of an isosceles triangle, drawn to the base, is
perpendicular to that base.
* determine whether or not a given logical sentence is a fautology
(redundancy).
« show that the triangle having vertex coordinates of (0,6), (0,0), and
(5,0) is a right triangle.
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Section 1A — PERFORMANCE INDICATOR 1A

Construct valid arguments.

* Truth value of compound sentences (conjunction, disjunction, condi-
tional, related conditionals such as converse, inverse, and contraposi-
tive, and biconditional).

« Truth value of simple sentences (closed sentences, open sentences with
replacement set and solution set, negations).

CONSTRUCTING VALID ARGUMENTS

Below are tables which summarize the key operations. They will help
determine the truth of a closed sentence.

Operation Key word(s) or process(s) Results/ hints

tfrue becomes false; false

Negation not becomes true

only frue when both facts are

Conjunction and
frue

tfrue becomes false; false

Disjunction or
becomes true

In a compound sentence, the first part of the sentence is referred to
as the hypothesis. The last part of the sentence is called the conclu-
sion. When constructing arguments, these parts can exchange positions
in the sentence or be negated. By determining the truth about each fact,
the truth of the statement can be determined.

Operation Key word(s) or process(s) Results/ hints
Conditional if.. then usually tfrue unless it does not
happen
interchange hypothesis and [not necessarily frue after inter-
Converse !
conclusion change
Inverse negates the hypothesis and |converse and inverse are logi-
conclusion cally equivalent

negates and switches places

) : does converse AND Inverse
of hypothesis and conclusion

Contrapositive

Biconditional |if and only if frue if both true or both false

NEGATION — NoOT

A negation of a statement is formed by placing the word “not” into
the original statement. The negation will always have the opposite truth
value of the original statement.

Under negation, what was TRUE will become FALSE, or what was
FALSE will become TRUE.
NO PERMISSION HAS BEEN GRANTED BY N&N PUBLISHING COMPANY, INC TO REPRODUCE ANY PART OF THIS BOOK
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EXAMPLES
1 Original Statement: “3 + 4 = 7.” (is true)
Negation: “3 + 4 does not equal 7.” (is false)

2 “Ahorse is a cow.” (is a false statement)
“A horse is not a cow.” (is a true statement)

“It is not true that a horse is not a cow.” (is a false statement [dou-
ble negative —returns to original value))

Under negation, TRUE becomes FALSE or FALSE becomes TRUE.
When two negations are used, the truth value of the statement is returned
to its original value. This means that two negations will “cancel.”

CONJUNCTION — AND

A conjunction is a compound sentence formed by combining two
sentences (or facts) using the word “and.” A conjunction is true only when
BOTH sentences (or facts) are true.

EXAMPLES
1 “lceiscoldand6+6=12"(TandT=T)
Since both facts are frue, the entire sentence is frue.

2  “Twelve inches equals one foot and thirty inches equals one yard.”
(Tand F = F) Since the second fact is false, the entire sentence
is false.

3 “All horses moo and all fish bark.” (F and F = F)
Since both facts are false, the entire sentence is false.

For a conjunction (and) to be true, BOTH facts must be true.

VENN DIAGRAMS VISUALIZE CONJUNCTIONS

The Venn diagram is made up of two or more overlapping shapes,
usually circles, representing groups of items sharing common properties.
The Venn diagram is often used in mathematics to show relationships
between sets. (You also may find it useful in other classes. Venn diagrams
are useful for examining similarities and differences in characters, sto-
ries, and poems.)

Each Venn diagram begins with a rectangle representing the univer-
sal set. Then, each group in the problem is represented by a circle. Any
components that belong to more than one group are placed in the sec-
tions where the shapes overlap.

NO PERMISSION HAS BEEN GRANTED BY N&N PUBLISHING COMPANY, INC TO REPRODUCE ANY PART OF THIS BOOK
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Sharing is illustrated on a Venn diagram where the shapes overlap
one another. “Sharing of conditions” makes Venn diagrams useful tools

for visualizing problems in both math and other subjec

ExAmPLE PROBLEM TA

ts.

In a school of 320 students, 85 students are in the band, 200 students
are on sports teams, and 60 students participate in both activities. How
many students are involved in either band or sports? Show how you

arrived at your answer.

SOLUTION

First, make a Venn diagram to visualize
the problem. Identify the rectangle as the
entire school. The smaller circle repre-
sents the members of the band (B). The
larger circle represents the members of
sports teams (S). The area where the two
intersect represents the students who are
members of both teams. This diagram is
not drawn to scale.

not drawn to scale

B — band
S — sports

Second, add the data that you were given to the diagram.

Since 60 students from the band also | Band only
play sports, the students who are in
the band only is represented by

85 - 60 = 25 students.

Since 60 students from the sports
are also in the band, the students
who play sports only are

200 - 60 = 140 students. not drawn fo scale

\ >

Both

320|total
stuglents

The question asked how many students were involved in either band
or sports. Add up all the pieces of your Venn diagram.

Students in the band only ................ 25
Students in both..........cccccoviiienn 60
Students in sports only.................... 140
Total involved in both...................... 225

N&N© Key IDEA 1 — MATHEMATICAL REASONING

Pace 13



ADDITIONAL PROBLEM
Try a variation on the example problem on the previous page. How
many students are involved in neither the band nor sports teams?

Hint: This is represented by the area outside
of the circles and inside the rectangle. 320-225=95

* NOTE: You don’t need to use a Venn diagram to solve these problems,
but it does help to visualize the situation presented.

DisJuNcTiON — OR

A disjunction is a compound sentence formed by combining two sen-
tences (or facts) using the word “or.” For a disjunction to be true, EITHER
or BOTH facts must be true. A disjunction is false when both are false.

EXAMPLES
1 “lceiscoldor6+6=12"(TorT=T)
Since both facts are true, the entire sentence is frue.

2  “Twelve inches equals a foot or thirty inches equals one yard.”
(TorF =T) Since the first fact is tfrue, the entire sentence is true.

3 “All chickens moo or all fish fly.” (F or F = F)
Since both facts are false, the entire sentence is false.

4 “6+3=12orredisacolor.” (ForT=T)
Since the second fact is frue, the entire sentence is true.

CONDITIONAL — IF...THEN

A conditional is a compound statement formed by combining two
sentences (or facts) using the words “if...then.” A conditional can also be
called an implication.

IF..THEN is only FALSE when the “If” is satisfied, but the “then”
doesn’t happen. In other words, as long as the “then” is true, the “if” part
can be true or false, and the statement is true. “If...then” is true, when
both the “if” and the “then” clauses are true.

EXAMPLE — THE STATEMENT
Your teacher tells you that “If you complete your science labs, then
you will be able to take the final test.”

fact 1 — “you complete your science labs.”
fact 2 — “you get to take the final test.”
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PROBLEM
When is the statement true?

1 “If you complete your science labs (fact 1 true), you get to take
the final test.” (fact 2 frue) then the teacher’s statement is true.

2 “If you complete your science labs (fact 1 true), you do not get to
take the final test.” (fact 2 false), then the teacher did nof tell
the truth and the statement is false.

3 “If you do not complete your science labs (fact 1 false)...” We can-
not judge the truth of the teacher’s statement. The teacher did
not tell you what would happen if you did NOT complete your sci-
ence labs. This stfatement is frue since the “then” statement is
frue or false.

“If you complete your science labs, then you will get to take the
final test.” This is frue in all cases except one: when you com-
plete your science labs and you do NOT get to take the final
test.

BICONDITIONAL — IF AND ONLY IF

A biconditional is a compound statement formed by combining two
conditionals with the word “and.” Biconditionals are true when both
statements (facts) have the exact same truth value.

A biconditional is read as “[some fact] if and only if [another fact]”
and is true when the truth values of both facts are exactly the same —
BOTH TRUE or BOTH FALSE.

IF AND ONLY IF is TRUE when both facts are T or both facts are F.
Biconditionals are often used to form definitions.

Definition: A triangle is equilateral if and only if the triangle has
three sides of equal length.

The “if and only if” portion of the definition tells you that the state-
ment is true when either fact is the hypothesis. This means that both of
the statements below are true.

EXAMPLE
If a triangle is equilateral, then the triangle has three equal sides
(tfrue). If a triangle has three equal sides, then the triangle is equilat-
eral (frue).
NO PERMISSION HAS BEEN GRANTED BY N&N PUBLISHING COMPANY, INC TO REPRODUCE ANY PART OF THIS BOOK
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OTHER CONDITIONALS — CONVERSE, INVERSE AND CONTRAPOSITIVE

A “conditional statement” is a statement that can be expressed in
“if...then” format. Each of these new conditionals is formed by rearrang-
ing an original conditional statement. Review these definitions:

Hypothesis — Hypothesis is the first part of the sentence. It follows
the word “If...”

Conclusion — Conclusion is the last part of the sentence. It follows
the word “then...”

* NOTE: It may be necessary when working with conditional statements to
rewrite the sentence so that it is in “If...then” format. For example:

“All downhill skiers like steep trails.”
“If you are a downhill skier, then you like steep trails.”

Putting this sentence in “If...then” format will make your work easier.

CONVERSE — “SwiITCH”

The converse of a conditional statement is formed by interchanging
(switching) the hypothesis and conclusion of the original statement. The
parts of the sentence change places but the words “if” and “then” do not
move.

EXAMPLE
Conditional — “If the plant lived, then it received sufficient water.”

Converse — “If it received sufficient water, then the plant lived.”

* HINT: The logical CONVERSE reminds some students about
Converse™ sneakers. The two parts of the sentence “put on their sneak-
ers” and “run” to their new positions. The converse does NOT necessarily
have the same truth value as the original conditional statement.

EXAMPLE
Conditional —“If the plant lived, then it had sufficient water.”
This statement is true since water was necessary component for
plant life.

Converse — “If the plant had sufficient water, then it lived.”
This statement is not always true since many other components
(food, temperature, light) are necessary for the plant to live.

* HINT: The converse has the same truth value as the inverse of the
original statement. The CONVERSE and the INVERSE of the original
statement are logically equivalent (the same).
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INVERSE — “NEGATE”

The inverse of a conditional statement is formed by negating the
hypothesis and negating the conclusion of the original statement. The word
“not” or some other negative word is added to both parts of the sentence.

EXAMPLE
Conditional — “If the plant lived, then it received sufficient water.”
Considering that the plant needs water, this statement is true.

Inverse — “If the plant did not live, then it did not receive sufficient
water.” Water is not the only nutrient the plant needs to live. This
statement is not always true since many other nutrients and condi-
tions (food, temperature, light) necessary for the plant to live.

* REMINDER: The inverse has the same truth value as the converse of
the original statement. The INVERSE and the CONVERSE of the origi-
nal statement are logically the same.

CONTRAPOSITIVE — “SWITCH AND NEGATE”

The contrapositive of a conditional statement is formed by negating
both the hypothesis and the conclusion, and then interchanging the
resulting negations. In other words, the contrapositive negates and
switches the parts of the sentence. It does BOTH the jobs of the
INVERSE and the CONVERSE.

EXAMPLE
Conditional - “If the plant lived, then it received sufficient water.”

Contrapositive — “If the plant did not receive sufficient water, then
it did not live.”

* REMINDER: The contrapositive is really the combining together of the
strategies of two other words: converse and inverse.

The contrapositive always has the SAME truth value as the original
conditional statement. If the original statement is TRUE, the contraposi-
tive is TRUE. If the original statement is FALSE, the contrapositive is
FALSE. They are said to be logically equivalent (the same).

In the example above, since the conditional statement is true, the
contrapositive statement is also true.
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EXAMPLE QUESTION AND SoLUTION 1B
“If Mary and Tom are classmates, then they go to the same school.”
Which statement below is logically equivalent?

1 If Mary and Tom do not go to the same school, then they are not
classmates.

2 If Mary and Tom are not classmates, then they do not go to the
same school.

3 If Mary and Tom go to the same school, then they are classmates.

4  If Mary and Tom go to the same school, then they are not classmates.

SoLuTION
First, identify the hypothesis and the conclusion in the original condi-
tional statement:
“If Mary and Tom are classmates, then they go to the same school.”
(hypothesis = classmates and conclusion = same school)
Next, negate both the hypothesis and the conclusion (inverse):
“If...not classmates, then...not same school.”

Lastly, interchange the positions of the hypothesis and the conclusion
(converse).

“If...not same school, then...not classmates.”

The correct answer is 1.

* REMEMBER: The contrapositive always has the same truth value as
the original conditional statement and is said to be logically equivalent.
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PART 1 — PRACTICE QUESTION 1A

1

03.6.08 Which statement is logically equivalent to “If it is Saturday,
then | am not in school”?

(1) If I am not in school, then it is Saturday.

(2) Ifitis not Saturday, then I am in school.

(3) If I am in school, then it is not Saturday.

(4) Ifitis Saturday, then I am in school.

03.6.17 What is the inverse of the statement “If Julie works hard, then
she succeeds™?

(1) If Julie succeeds, then she works hard.

(2) If Julie does not succeed, then she does not work hard.

(3) If Julie works hard, then she does not succeed.

(4) If Julie does not work hard, then she does not succeed.

03.1.03 What is the inverse of the statement “If Mike did his homework,
then he will pass this test”?

(1) If Mike passes this test, then he did his homework.

(2) If Mike does not pass this test, then he did not do his homework.
(3) If Mike does not pass this test, then he only did half his homework.
(4) If Mike did not do his homework, then he will not pass this test.

03.1.08 Given the true statement: “If a person is eligible to vote, then
that person is a citizen.” Which statement must also be true?

(1) Kayla is not a citizen; therefore, she is not eligible to vote.

(2) Juan is a citizen,; therefore, he is eligible to vote.

(3) Marie is not eligible to vote; therefore, she is not a citizen.

(4) Morgan has never voted; therefore, he is not a citizen.

02.1.14Frank, George, and Hernando are a plumber, a cabinet maker, and
an electrician, though not necessarily in that order. Each can do all
work appropriate to his own field, but no work in other fields. Frank
was not able to install a new electric line in his home. Hernando was
not able to make cabinets. George is also a building contractor who
hired one of the other people to do his electrical work. Which statement
must be true?

(1) Hernando is an electrician. (3) Frank is a plumber.

(2) George is a cabinet maker. (4) Frank is an electrician.

01.8.16 Which statement is the converse of “If it is a 300 ZX, then it is a
car”?

(1) Ifitis not a 300 ZX, then it is not a car.

(2) Ifitis nota car, then it is not a 300 ZX.

(3) Ifitisacar, thenitisa 300 ZX.

(4) Ifitisacar, thenitis not a 300 ZX.
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7

10

11

12

02.6.03 The diagram at the right Sports Watched on Television
shows the results of a survey ask-

ing which sports the members of
the Key Club watch on television.
Which statement or statements
are true? [not drawn to scale]

Football

11
()

I The most watched sport is

tennis.
Il The least watched sport is Baseball
baseball. 10

111 More Key Club members
watch tennis than football.

Q) I,only (3) land 11, only
(2) 11, only (4) 1I1and 111, only

01.8.17 In a class of 450 students, 300 are taking a mathematics course
and 260 are taking a science course. If 140 of these students are tak-
ing both courses, how many students are not taking either of these
courses?

(1) 30 (3) 110

(2) 40 (4) 140

01.6.10 At a school costume party, seven girls wore masks and nine boys
did not. If there were 15 boys at the party and 20 students did not
wear masks, what was the total number of students at the party?

(1) 30 (3) 35

(2) 33 (4) 42

00.8.14 What is the converse of the statement “If it is sunny, | will go
swimming”?

(1) Ifitis not sunny, I will not go swimming.

(2) If 1 do not go swimming, then it is not sunny.

(3) If I go swimming, it is sunny.

(4) 1 will go swimming if and only if it is sunny.

00.6.06 What is the inverse of the statement “If it is sunny, | will play
baseball™?

(1) If I play baseball, then it is sunny.

(2) Ifitis not sunny, I will not play baseball.

(3) If 1 do not play baseball, then it is not sunny.

(4) 1'will play baseball if and only if it is sunny.

00.8.06 Ifa<b,c<d,anda,b,c,and d are all greater than 0, which
expression is always true?

— a_b
(1) a-c+b-d=0 (3)F>?
(2) a+c>b+d (4) ac<hd
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PART 2 — PRACTICE QUESTION 1A

1

3

o01.6.21 A school district offers hockey and basketball. The result of a
survey of 300 students showed:

120 students play hockey, only
90 students play basketball, only
30 students do not participate in either sport

Of those surveyed, how many students play both hockey and basket-
ball?

Is the inverse of, “if x is positive, then x2 is positive,” always true?
Give one example.

Write the converse of the following conditional statement, “if a num-
ber is divisible by 4, then it is divisible by 2.” Then, determine if the
converse is true.

PART 3 — PRACTICE QUESTION 1A

1

02.8.26 In a telephone survey of 100 households, 32 households pur-
chased Brand A cereal and 45 purchased Brand B cereal. If 10 house-
holds purchased both items, how many of the households surveyed
did not purchase either Brand A or Brand B cereal?
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00.6.26 The accompanying Venn diagram A B
shows the number of students who
take various courses. All students in
circle A take mathematics. All in circle
B take science. All in circle C take
technology. [not drawn to scale]

a What number of the students take
mathematics or technology? c

b What is the total number of students in the sample?

¢ What is the percentage of students taking mathematics or tech-
nology?

00.8.26 John, Dan, Karen, and Beth went to a costume ball. They chose
to go as Anthony and Cleopatra, and Romeo and Juliet. John got the
costumes for Romeo and Cleopatra, but not his own costume. Dan
saw the costumes for Juliet and himself. Karen went as Anthony.
Beth drove two of her friends, who were dressed as Anthony and
Cleopatra, to the ball. What costume did John wear? (Hint: Make a
chart to organize the information.)
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Section 1B - PERFORMANCE INDICATOR 1B
e Follow and judge the validity of arguments.

e Truth value of compound sentences (conjunction, disjunction, condi-
tional, related conditionals such as converse, inverse, and contraposi-
five, and biconditional).

JUDGING VALIDITY OF ARGUMENTS

In real world situations, logic can help to determine the truth of what
is being discussed. Listen closely to statements made and evaluate their
validity, logic is not limited to math, but can apply to everything from
politics to relationships.

COMPOUND SENTENCES

A compound sentence is formed when two or more thoughts are
connected in one sentence. When attempting to determine the truth
value of a compound sentence, first determine the truth value of each of
the components of the sentence. Next, substitute the truth value for the
facts and simplify. Now, look at the three examples listed below.

EXAMPLE 1
Conjunction (and)
“48 is a multiple of 6 and 26 is an odd number.”

Start by determining the truth value of:
48 is a multiple of 6 and 26 is an odd number.
48 is a multiple of 6. (this is true)
26 is an odd number. (this is false)

Now, substitute the truth values for the facts: T and F

* REMINDER — When simplifying, remember that for a conjunction
(and) to be true both elements must be true. Therefore, this compound
sentence is false. Tand F=F

EXAMPLE 2
Disjunction (or)
“2+4=60r7-5=12"

Start by determining the truth valueof:2+4=60r7-5=12.
2 + 4 =6 (this is true)
7 -5=12. (this is false)

Now, substitute the truth values for the facts: T or F

* REMINDER: When simplifying, remember that for a disjunction (or) to
be true, only one of the elements needs to be true. Therefore, this dis-
junction (or) sentence istrue. TorF=T
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EXAMPLE 3
Conditional (If...then)
“If 3x8=24,then4 +8=11"

Start by determining the truth value of: if 3x 8 =24,then 4 + 8 =12
3 x 8 = 24 (this is true)
4 + 8 =12 (this is true)

Now, substitute the truth values for the facts: if T then T

* REMINDER: The conditional will be true for the following conditions:

IfT,thenT=T
IfFthenT=T
IfF,then F=T

TRUTH VALUE OF OPEN SENTENCES

An open sentence is a sentence which contains a variable. A vari-
able is simply a word or symbol waiting for a value. The values we put
into the variable are called the domain, or replacement set (because
they “replace” the variable.) The set of values which make the sentence
TRUE is called the solution set, or truth set.

EXAMPLES

Open sentence — “He took the rowboat out on the lake.” Note: the
variable is “He.”

Variable — he

Domain — for example, Logan (the specific person’s name).

Solution set — {Logan}
(the specific answer which makes the open sentence true)

Domain Solution Set
Replacement Set Truth Set
Lauren, Maria, Deb, and

Open Sentence | Variable

She has a new job. [She Zori {Lauren}
X+18=33 X all positive integers {15}
Itis a great It all board games {chess}

strategy game.

* NOTE: Open sentences require that you have additional information
to determine whether they are true or false.
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PART 1 — PRACTICE QUESTION 1B

1

02.1.20 Which statement is logically equivalent to “If the team has a
good pitcher, then the team has a good season”?

(1) If the team does not have a good season, then the team does not
have a good pitcher.

(2) If the team does not have a good pitcher, then the team does not
have a good season.

(3) If the team has a good season, then the team has a good pitcher.

(4) The team has a good pitcher and the team does not have a good
season.

01.8.04 Which statement is logically equivalent to “If I did not eat, then
I am hungry”?

(1) If I am not hungry, then | did not eat.

(2) If 1 did not eat, then | am not hungry.

(3) If I am not hungry, then I did eat.

(4) If I am hungry, then I did eat.

01.6.12 Which statement is logically equivalent to “If I eat, then I live™?
(1) If 1 live, then | eat.

(2) If I eat, then | do not live.

(3) Ilive if and only if | eat.

(4) If 1 do not live, then I do not eat.

or815Ifa+bislessthanc+d,and d + eis less than a + b, then e is
(1) lessthanc (3) lessthand
(2) equaltoc (4) greater than d

PART 2 — PRACTICE QUESTION 1B

1

02.6.21 Given the true statement “John is not handsome” and the false
statement “John is handsome or smart.” Determine the truth value
for the statement “John is smart.”
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2 Determine the truth value of the following statements:
(1) 12+6=2and5x8=20
(2) 2+3-1=40r3+2+1=6
(3) If4x12 =48, then (.01) (100) = 1.

PART 3 — PRACTICE QUESTION 1B
1 Write the contrapositive of: If x + 2 =9, thenx = 7.

2 Inalarge high school of 1900 students, 900 students passed chem-
istry, 800 students passed physics, and 600 students passed chem-
istry and physics. How many students did not pass either chemistry
or physics?
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MATH LAB — KEY IDEA 1 — LoGicAL CIrRcuITS

BACKGROUND
A simple electrical circuit is diagramed below:

FALSE
| switch switch open
Ov

lamp

battery

switch closed

When the switch is open, no current flows and the circuit represents
a false condition (above).

TRUE
When the switch is closed (at right), cur- iten
rent flows and circuit represents a true Ov |
condition. battery ome
OBJECTIVE

To model logical statements with an electric circuit.

MATERIALS
Select from inexpensive, pre-made Kits to do this activity or assemble
your own components. Suggested: (for each group) 9 Volt battery, bat-
tery connectors, Christmas tree lights, connecting wires, switches (or
paper cl ips). [Check with your physics or technology department. It may be possible to borrow
some equipment.]

PROCEDURE
1 Firstset up an “AND” circuit as shown at switch 1 switch 2
the right. _l—‘/'—‘
9v
battery
lamp
Next, close the two switches as shown at switeh 1 switch 2

the right. |
9 Ov

Notice how the path of the wire forms battery
ONE complete loop. BOTH switches must o
be connected to allow the current to light

the bulb. We say the switches are connect-
ed in series.
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2 Set up an “OR?” circuit as shown (Note: Only switch 1
switch 1 or switch 2 needs to be closed to _Kj

light the lamp. Trace the two complete paths Ov o
for the current to follow when each switch is battery
closed independently.
lamp

Notice how the path of the wire allows for the forming of TWO com-
plete loops. Connecting either (or both) switches will light the bulb.
We say that these switches are connected in parallel.

switch 1 switch 2
3 Setup and “AND-OR?” circuit as shown. —
Which switch do you need to close to make 9v witan 3
the lamp light? battery
lamp

This circuit shows a combination of AND and OR. There are TWO
complete loops through which the current can flow. Switch 1 and
switch 2 will light the bulb. Switch 3 will light the bulb.

4  Make up several circuits of your own design. Draw the circuits and
identify the “and” and “or” components in each.

5 For the statement listed below, set up the circuit which represents
the logic. “(When the weather is nice) AND ( you are out of school), we
will go to the beach.”

6 Make up a logical sentence and arrange the circuit components to
illustrate that sentence.

7 Make a circuit model and ask your partner to determine a logical
sentence which your circuit could represent. Repeat for each person
in the group.

DiscussioN
In a few well written sentences, explain how electrical circuits can be
used to represent a logical mathematical statement.
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