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Prep Resources: Teaching Elementary Math Content

Louisiana State University and Agricultural & Mechanical College has generously provided syllabi for three courses that
address the critical subject areas of numbers and operations, geometry, algebra and data analysis.

The syllabi for the three courses follow this cover page:
= Math 1201 Number Sense and Open-Ended Problem-Solving
s Math 1202 Geometry, Reasoning and Measurement
= Math 2203 Proportional and Algebraic Reasoning

Following the syllabi are lecture notes for Math 1201 Number Sense and Open-Ended Problem-Solving.
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Louisiana State University and Agricultural & Mechanical College

Math 1201 || lFal. 2011

Office:
Email:
Phone:
Office hours:

Prerequisites: None.

Goals: This course is a mathematics course for teachers focusing on elementary school mathematics from
the perspective of teaching these concepts to elementary school students. The main goal, of course, is to
acquire a solid knowledge of the material. But an elementary school mathematics teacher needs to know
much more, including:

(i) how YOU present the material in the simplest, clearest way;

(ii) how YOU recognize the appropriate sequential order for developing mathematics skills;

(iii) how to identify and alleviate “pot-holes,” i.e. what the students will find difficult and what

errors they are likely to make, and
(iv) how YOU explain that each topic helps advance the mathematical level of the students.

Texts:
« Elementary Mathematics for Teachers, by Thomas H. Parker and Scott Baldridge.

* Primary Mathematics Textbooks (U.S. Edition) — Primary Mathematics 3A, 4A, 5A, and 6A
and Workbook 5A. Students using this elementary school curriculum were tested as the best in the world.
We will do many problems from these books.

These books will also be extraordinarily useful as you begin your teaching career.

Expectations: Classes will be primarily lectures, with problem solving individually and in small groups.
You are expected to take complete notes, to participate in class activities, and to ask questions about what
you do not understand. We will take the daily attendance by homework or quizzes or special
assignments.

Grading Policy: There will be 3 hourly exams, a final exam, and homework/quizzes/special assignments,
with percentages as shown below. Missed exams will count as 0 points. Only under rare circumstances
(such as illness with a doctor’s written excuse) will a make-up exam be given.

There is NO MAKE-UP on your daily grades.

The grading scale is straightforward:

90% - 100% = A 77% - 79% = B- 60% - 66% = D
87% - 89% = A- 74% - 76% = C+ 0% -59%=F
84% - 86% = B+ 70% -73%=C

80%-83% =B 67% - 69% = C-



This grading scale will not be curved, even at the end of the semester. All grades are based on
how well each student learns the material, so grades are not competitive. We could have an “all — A”
class, or a “no — A” class, or any combination otherwise.

Tentative Exam Schedule: 15 % First Hourly Exam _
15 % Second Hourly Exam
15 % Third Hourly Exam I
30 % Final Exam TBA

25% Homework & Quizzes Daily

Homework and Quizzes: Mathematics is learned by practice, and confidence is gained through mastery
of the material. Homework will be assigned daily in class and is due at the beginning of the next class.
There might be occasional quizzes. Homework and quizzes will count 25% of your grade. This will be
done according to the following point system: over the semester 250-300 points will be given in graded
homework and quizzes. If you earn 200 points you will get the full 25%0, otherwise your score will be
proportional to how you did out of 200 points. It will take your consistent effort on these assignments to
earn 200 points.

You should plan on spending at least 2 hours of homework for each class meeting. It is essential
not to get behind; we will work at a brisk pace.

You are encouraged to work in groups on difficult homework problems. This doesn’t mean that
you should copy from someone or allow someone to copy from you. Rather, you should explain the
difficult problems and solutions to one another to help each other understand.

Do not let yourself get behind the class! As in most math courses, the material progressively
builds upon itself. If you do not understand a particular topic ask in class or in office hours.

Calculators: Calculators will not be used for this class, and will not be allowed for exams.
A successful elementary school teacher should be confident and comfortable solving problems mentally
and on paper. One of the goals of this course is to develop that facility.

Important dates:

- Dates for dropping or withdrawing from a course, see calendar of semester.

- Monday, September 5, 2011 — holiday, no class.

- Friday, Oct 14, 2011 — holiday, no class.

- Wednesday and Friday, November 23 & 25, 2011 Thanksgiving holiday, no class.
- December 7, 2011 Last Day of Math 1201 — 2

GOOD LUCK, STUDY HARD, LET’S HAVE FUN.



MATH 1201

DAILY SCHEDULE

DATE BRING TO CLASS ¢ ECTION IN CLASS READ SECTION(S), WORK HOMEWORK
text! 1.1 Preface, HW Set 1
text 1.2 1.2, HW Set 2
text 13,21 13&2.1,Set3
text 14 1.4,Set4
text 1.5 1.5, Set 5
text, 3A 1.6,1.7 1.6 & 1.7,Set 6 (Set 7, 1,2,4,5)
text, 3A, 5A 2.1,2.2 All Chap 2, Set 7, 1,2,3,5; Set 8, 1,2
text, 3A, 5A 22,23 Intro Chap 3, Finish Set 8, Set 9
text, 3A 3.1 3.1,Set 10
text, 3A 3.2,33 3.2,3.3,Set 11
text, 3A 3.3 3.3, Set 12, not #7, Memorize sqrs to 20
text, 3A 34 3.4,Set 13
text, 4A, WB5A 3.5 est. 3.5, Set 14, 1-3,6¢: wkbk 5A, ex 4, 1-4;

5abef, 6abef

text, 5A & WB5A 3.6 L Div. 3.6, Set 15; wkbk 5A, Ex 6 (p.16)
EXAM 1

text, 6A 4.1 4.1, probs 3,5,6 of Set 16

text, 6A 4.1 Finish Set 16

text 4.2 4.2,Set 17

text 4.3 4.3,Set 18

text, 4A 5.1 5.1,Set 19

! ALWAYS BRING THE MAIN TEXT and CLASS STUDENT BOOKS 3a-6a AND 5 WKBK, YOUR MATH NOTEBOOK
(LOOSELEAF PAPER) AND HOMEWORK.



DATE

MATH 1201 Spring 2012 DAILY SCHEDULE

BRING TO CLASS
text
text
text, 3A, 4A
text, 4A, 5A
text, 5A
text, 5A

text

text
text, 5A, 5AWB, 6A
text, 6A

text, 6A

text

text

text

text, 4A, 5A

text, 4A, 5A
text

text

SECTION IN CLASS
52,53
5.4
6.1
6.2
6.3
6.4
6.5
EXAM 2
6.6
7.1,7.2
7.2
7.3
8.1
8.2
8.3
9.1
EXAM 3
9.2
9.3

9.4

REVIEW MATERIAL FOR FINAL EXAM

FINAL EXAM

READ SECTION(S), WORK HOMEWORK
5.2,5.3, Set 20, Set 21
5.4, Set 22
6.1, Set 24
6.2, Set 25
6.3, Set 26
6.4, Set 27

6.5, Set 28

6.6, Set 29
7.1,7.2 Set 30
7.2,5et 31
7.3, Set 32
8.1, Set 34
8.2, Set 35
8.3, Set 36

9.1, Set 37

9.2, Set 38
9.3, Set 39

9.4, Set 40



Louisiana State University and Agricultural & Mechanical College

MATH 1202 Spring, 2012

Instructor: _ Office:

Email:
Office hours:

Prerequisites: 1201.

Goals: This course is a mathematics course focusing on elementary school mathematics. The
main goal, of course, is to acquire a solid knowledge of that material. But an elementary school
mathematics teacher needs to know much more, including: (i) how to present the material in the
simplest, clearest way, (ii) the appropriate sequential order for developing mathematics skills,
and (iii) what the students will find difficult and what errors they are likely to make, and (iv)
how each topic helps advance the mathematical level of the students.

Texts:

< Elementary Geometry for Teachers, by Thomas H. Parker and Scott Baldridge.

< Primary Mathematics textbooks (U.S. Edition) — Primary Mathematics 3B, 4A, 5A, 5B
and 6B. Students using this elementary school curriculum were tested as the best in the
world. We will do many problems from these books.

* New Elementary Mathematics 1
< Manipulative kit (optional, but recommended)

< In addition, you will need items including: ruler, protractor, compass (for drawing circles,
not navigation), scientific calculator.

Expectations: Classes will be primarily lectures, with problem solving individually and in small
groups. You are expected to take complete notes, to participate in class activities, and to ask
guestions about what you do not understand. Attendance will be taken.

Grading Policy: There will be 4 hourly exams, a final exam, homework/quizzes, as well as a
project (see below) with percentages as shown below. Missed exams will count as 0 points. Only
under rare circumstances (such as illness with a doctor’s written excuse) will a make-up exam be
given. However, in such a case, do not wait until you return to class to speak with
me about a make-up. Either arrange for it beforehand, or email me no later than the day of
the missed test.

Grade Breakdown: 45% 4 Exams
25% Final Exam
20% Homework & Quizzes
10% Project



The grading scale is straightforward:

90% —100% = A 80%—90% = B
70%—80% = C 60%—70% = D
0%—59% = F

This grading scale will not be curved, even at the end of the semester. All grades are based
on how well each student learns the material, so grades are not competitive. Grades in 1202 are
based on understanding, not upon comparisons with other students.

Homework and Quizzes: Mathematicsis learned by practice, and confidence is gained
through mastery of the material. Homework will be assigned daily in class and is due at the
beginning of the next class. There will also be frequent quizzes. Homework and quizzes will
count 25% of your grade. This will be done according to the following point system: over the
semester 250-300 points will be given in graded homework and quizzes. If you earn 200 points
you will get the full 20%, otherwise your score will be proportional to how you did out of 200
points. It will take consistent effort on these assignments to earn 200 points.

You should plan on spending at least 2 to 3 hours on homework for each class meeting. It
is essential not to get behind; we will work at a brisk pace.

You are encouraged to work in groups on difficult homework problems. This doesn’t mean
that you should copy from someone or allow someone to copy from you. Rather, you should
explain the difficult problems and solutions to one another to help each other understand.

Do not let yourself get behind the class! As in most math courses, the material progressively
builds upon itself. If you do not understand a particular topic ask in class or in office hours.

The Project: The project for this course is a service-learning project. Each student will be
required to visit a local elementary school 6-7 times during the semester to tutor math. A journal
will be required for each visit as well as a final paper on the experience. Final project due within
2 weeks of final visit to the school, but no later than Wed Apr 4. Intermediate due dates are
explained in the project guidelines and must be met, even if it means rescheduling visits. No
late projects will be accepted.

Calculators: Calculators may be used for this class, and will be allowed for exams. However,
no graphing calculators will be allowed during exams!

Other Miscellany: | will use Moodle to post handouts, grades, and communicate via email.
Be sure that you check your PAWS email every day (or have it forwarded to your preferred email
address). Several handouts have been posted on Moodle, and will be required for homework.
You should download, print and place these into your class binder immediately.

Important dates:

= For holidays/university closures, see
http://appl003.Isu.edu/slas/registrar.nsf/$Content/Academic+Calendars.

Jan 24th: Last day to drop without a W

Jan 26th: Last day to add

April 2nd: Last day to drop or arrange for conflicts with final exam

Final Exam: Wednesday, May 9th, 5:30-7:30 pm


http://appl003.lsu.edu/slas/registrar.nsf/

MATH 1202

tentative SCHEDULE and ASSIGNMENTS
EGT: Elementary Geometry for Teachers; NEM: New Elementary Math 1 Syllabus D; BH: Big Handout; Primary Math Books 3B, 4A, 5A, 5B, 6B

Spring 2012

Points, lines, planes; EGT: Read 1.1; HW Set 1 # 2, 3, 7, 9(lines 3B: p. 18 # 13, 2c, 3ac, 4d; 5A: p. 46 # 6bd, 9agi; 5B: p.21#9d,
Units of length; Triangle should be drawn through pairs of points) | p. 23 # 1a, 2c, 3cf, 4cg; p. 95 # 22ad, 23ad, 31 12aef, 13
inequality Read 1.2; HW Set 2 # 7, 10, 11, 12,13, 14 | p. 28 # 1a, 2b, 3c, 4b, 6ce, 7ce
Units of weight and EGT: Read 1.3 3B: p. 33 # 1e, 2¢, 3¢, 4ce; 5A: p. 46 # 6ce, 9b; 5B: p. 21 #9a,
capacity p.42 # 1a, 2c, 3ac; p. 51 # 3abc, p. 95 # 22bc, 23bc 10de, 11€f, 14
4cg; p. 56 # 4abc, 5abc

Angles EGT: Read 1.4; HW Set 4 # 8; 3B: Read p. 92-95 5A: p. 84 #1, 2ab, 3ab NEM:

Read 2.1 p. 27-29; HW Set5# 2, 8,9 4A: Read p. 74-77 p.88#4,5,6,7 p. 237 #2bc, 3ab;

BH:p.1 p. 240 # lac, 2cf

Parallel and perpendicular | EGT: 5B: Read p. 57-67 and answer NEM:
lines; sum of angles in a Read 2.1 p. 29-34; HW Set 5 # 10, 12, 13 p. 58 #3, p. 59 # 6; p. 60 #9; p. 264 #2, 3hi;

triangle; exterior angles
isosceles triangles

Read 2.2, HW Set 6 # 3,4, 5, 6, 7;
Read 2.3; HW Set7#2, 3, 4

p. 62 #3; p. 63 #4; p. 64 # 8;
p. 67 #3abd

p. 268 #1def, 2ab, 3a

Symmetry

NEM: p. 291 # 1, 2bdf;
p.295#1,2,3,5

BH:p. 2,3

Quadrilaterals and their
angles

EGT: Read 2.4, HW Set 8# 2, 3, 9, 10, 11

5B: Read p. 68-75; Answer p. 70
#3;p. 71 #4,6;p. 75 43,5

6B: Read p. 62-65;
Answerp.66#1,4,5;
p. 67 all

Constructions

EGT: Read 2.5. Omit constructions®6, 7.

EGT: HW Set 9 # 2, 3, 4, 6ab,
8 (traceit; don’t cut out)

BH:p. 4

Construct an
isosceles triangle.

Contructions

Practice all constructions assigned 9/1.

Unknown Angle Problems

EGT: Read 3.1.
BH: p. 5

6B: Write teacher’s solutions:
p.70#26;p.71#27,28;p. 76 #
34; p.109 # 35

NEM: Write teacher’s
solutions: p. 264 #3j

Unknown Angle Problems

6B: Write teacher’s solutions:
p.109 # 36, 37; p.115 # 44

NEM: Write teacher’s solutions:
p. 264 #4hl; p. 268 # 3b

Parallel lines conjecture

EGT: Read 3.2; HW Set 11 # 1c, 2bc

NEM: p.248#2, 7, 8eh; p. 264 #
4n (No Teacher’s Solns required)

Parallel lines conjecture
and its converse

NEM: Write teacher’s solutions:
p. 250 # 8ab, 9b, 10d; p.264 # 4dk

6B: p. 82 #40, p. 116 #45
Write teacher’s solutions.

BH:p.6#1, 2,3ab (No
teacher’s soln for #3.)

Polygons; sums of angles;
regular polygons

EGT: Read 3.3; HW Set 12 # 5cd, 6

NEM: p. 274 # 1b, 2, 3ac, 4,5, 6,
10bc, 11

BH: p. 6 #3c, p. 7

Review

Test 1




Unknown angle proofs

EGT: Read 4.1, HW Set 13 #1, 5, 7, 8, 9, 10, 12

Congruent Triangles

EGT: Read 4.2; HW Set14#1,3,6,7,8,11

Proofs Using Congruent Triangles

EGT: Read 4.3;HW Set15#1,2,3,4,6,7, 8,12

EGT: Learn p. 99

Using Congruent Triangles; EGT: Read 4.4 ; HW Set 16 # 3 BH: p. 8 #1-9 NEM: p. 281 #1, 2, 3 (just find x
Properties of Quads and y; no proofs)

Using Congruent Triangles; EGT: HW Set 16 #5, 6 BH: p. 8 #10-17 BH: p.9

Properties of Quads

Banquet Tables BH pgs 10-12 BH: p. 13,14,15 3B:p.103#5

Area and perimeter of rectangles; | EGT: Read 5.1, 5.2 BH: p. 16 4A: p.91-93 # 1ac, 2ac, 3,4,6,9
altitudes 3B:p. 99 #5

Area of triangles, trapezoids, EGT: Read 5.3 5A:p.68#3;p.69#4, NEM:p.336#1,3,5,6, 8, 10,
parallelograms BH: p. 17 #3,4 5ac; p. 70 all 12,13, 14, 15, 16, 18ace

Area applications EGT: HW Set 20 # 12, 14ab BH: 18 NEM: p. 344 #1b,2,3,4,6,12,

14,21

Review

Test 2




Mar 12 | Pythagorean Theorem and | EGT:
Square Roots Read 6.1; HW Set 21 #1, 2, 4,5, 7ac, 8, 9, 10, 11
Read 6.2; HW Set 22 # 1, 2abc, 3, 4, 8, 10, 13, 14
Mar 14 | Special Triangles EGT: Read 6.3; HW Set 23 # 1, 2abc (30° angleis | BH:p.17#1, 2, 5; pg. 19
oppositey), 3,4, 5, 6, 7, 8, 10(Note: correction
RS=12 not QR=12), 11, 13, 14, 16
Note: Give exact, simplified answers to all
problems regardless of book’s instructions.
Mar 16 Similarity; Similar Triangles | EGT: Read 7.1 ; HW Set 24 #6, 8 BH: p. 20,21 NEM: p. 378 # 3abc, 4ac, 7
Read 7.2; HW Set 25#2, 3,5 p.3904#1,2,3,8
Mar 19 Proving Similar Triangles EGT: HW Set 24 #9, 10, 11, 12, 13,14 BH: p. 22
HW Set 25 # 4 (Hint: only 1 pair of similar
trianglesin b), 7, 8,9
Note: Do not round. Give answers as reduced
improper fractions where necessary.
Mar 21 Scaling areas/similarity EGT*: Read 8.1; HW Set 28 # 7, 8, 9, 10, 11 BH: p. 26
BH pgs. 23-25 Note: 9b should read ‘What is the ratio AC:CD?’,
and #11 should read ‘AB is parallel to DE’.
Note: Do not round. Give answers as reduced
improper fractions where necessary.
Mar 23 Circles: Arclength, and EGT: Read 8.2; HW Set 29 # 4 (exact answer), 7 BH: p. 28 #1 (arclength), 2, | NEM: p. 341 # 1c (circumference),
Circumference 6B: p. 30 4 (perimeter) 2a (perimeter), 3a, 7
BH pg. 27
Mar 26 | Circles: Area and Area of a | EGT: Read 8.3; HW Set 30 # 5 BH: p. 28 #1 (area), 3, NEM: p. 341 # 1c (area), 2a (area), 4a,
Sector 6B: p. 36, 37 4 (area) 5c, 6¢
Mar 28 | Applications; converting EGT: HW Set 28 #5(part b should refer back to BH: p. 29,30 NEM: p.345#7%*,8,9,17, 18, 20
area units #14, p. 128), #6 (No teacher’s soln. required); *all units on #7 are m
HW Set 29 # 9ab (exact answers);
HW Set30#3, 4
Read 8.4 p. 188 “Choice of Units”; HW Set 31 #1
Mar 30 Review
Apr 2 Test 3 BH: pg. 31




Aprd 3-D figures; nets NEM: p. 311 # 1, 2abcde, 6a BH: 32,33
Apr 16 Surface area of cylinders, EGT: HW Set 34 # 16acd NEM: p. 357 #3(SA only), 4a (exact SA)
prisms, pyramids BH: p. 34, p. 43 #1 5ad (exact SA), 7, 9bc, 10b, 14
Apr 18 SA applications; volume of | EGT: Read 9.3; HW Set 34 #2, 3, 4,5, 6, NEM: p. 357 #3 (vol), 4 (vol), 5bc (vol), 6B: p. 59
prisms and cylinders 7 (exact answer), 8, 10, 11, 12, 13, 14, 9a, 10a, 12 BH: p.35#2,4,5;p.36,p. 43
16ab 5B: p. 85 #2A-D
Apr 20 Volume of cone, pyramid, EGT: Read 9.4; HW Set 35 # 2, 3(exact NEM: p.358#8 BH:p.35#1,3,6,7,p. 43#2FE, F
sphere; conversions answer), 4(exact answer), 8;
Read 9.5; HW Set 36 # 2, 9, 11 (Vol only;
ignore the 12cm);
HW Set 33 # 1bc, 2, 3, 4ac
Apr 23 Volume Applications BH: p. 37,38
Apr 25 Scaling Volume/SA EGT: HW Set 35# 1; HW Set 36 #3, 5 BH: p. 39
Apr 27 review
Apr 30 Test 4
May 2 Transformations EGT: Read 4.5 BH: p. 40,41,42
May 4 Review for final
Wed, FINAL EXAM Comprehensive
May 9 5:30-7:30 PM




Louisiana State University and Agricultural & Mechanical College

MATHEMATICS 2203
PROPORTIONAL AND ALGEBRAIC REASONING

Instructor: Spring 2012
Office: Phone:

E-mail address: Office Hours:

COURSE DESCRIPTION:

MATH 2203: Proportional and Algebraic Reasoning (3 credit hours)

Prerequisites: Professional Practice Block 1; 12 semester hours of mathematics including Math
1201 and 1202; concurrent enrollment in EDCI 3124 and EDCI 3125. 2 hours lecture, 2 hours
lab/field experience. Mathematics content course designed to be integrated with Praxis Il with
the principles and structures applied to mathematical reasoning applied to the grades K-5
classroom. Development of a connected, well balanced view of mathematics; interrelationship
of patterns, relations, and functions; applications of proportional and algebraic reasoning in
mathematical situations and structures using contextual, numeric, symbolic and graphic
representations; written communication of mathematics.

COURSE PURPOSE AND GOALS:

MATH 2203 builds on the foundation of mathematics concepts of problem solving, humber and
operations, measurement and geometry developed in MATH 1201 and MATH 1202. (Prior
completion of these two courses is required.) Concurrent enrollment in EDCI 3124 (Mathematics
Theory and Practice in the Elementary Grades) and EDCI 3125 (Elementary and Middle School
Science) is required.

The student will:

e increase knowledge, understanding, and application of proportional and algebraic
reasoning

e develop the mathematical processes of “finding, describing, explaining, and
predicting” through the use of patterns

e use multiple representations (contextual, tabular, numeric, symbolic and graphic)
to understand and make connections among mathematical concepts

e understand how math concepts evolve from concrete examples to generalizations
expressed by function rules
understand and analyze change in various contexts
develop proportional reasoning skills by comparing quantities, looking at relative
ways numbers change, and thinking about proportional relationships in linear
functions.

e develop conceptual understanding of important mathematical principles, their
interrelationship, and their vertical development

ELEMENTARY SCHOOL SITE-BASED MATHEMATICS TUTORING:
MATH 2203 includes required site-based lab/field experience in K-5 mathematics classrooms.
This will occur at local public elementary schools. There will be a specific assignment of school,

teacher, classroom, days, and times. LSU now requires travel information from each student
for each trip. It is your responsibility to complete the Service-Learning Student Trip Travel




Insurance On-line Form (Isu.edu/riskmgt/triptravelservice) or
(Isu.edu/riskmagt/triptravelmobile) . Additional information about tutoring will be given in class.

CLASS MATERIALS REQUIRED: 2 Composition Books, Colored Pencils

REFERENCES: (You are not required to purchase these.)

Pearson/Allyn and Bacon, Van de Walle (2010). Elementary and Middle School Mathematics:
Teaching Developmentally

National Council of Teachers of Mathematics (2001). Navigating through algebra in grades
PreK -2

National Council of Teachers of Mathematics (2001). Navigating through algebra in grades 3 -5

CONTENT OUTLINE:

l. Algebraic Thinking

. Patterns, Relationships, Functions
1. Algebraic Symbols and Variables
IV.  Mathematical Models

V. Analyzing Change

VI.  Proportional Reasoning

GRADING PROCEDURE:

Grading Scale: 90-100% A 80-89.9% B 70-79.9% C 60-69.9% D Below 60 F
Semester grades: 2 tests 40%
Lab/Field Experience 25%

To include: Initial Report, Interim Analysis,
Final Report, Number of Sessions,
Summary Activities, Student’s Journal

In class written assignments, quizzes 10%
Final Exam 25%
100%

There will be an in-class assignment or activity during each class period that is not a test day.
These will be graded and one will be dropped at the end of the semester. There will be no make-
ups for absences, late arrivals, or early departures. A missed assignment will be recorded as a
zero on the assessment. Only partial credit will be given for other categories of
assignments/materials that are submitted late.

If you are absent, it is your responsibility to find out what is covered in class and what the
assignment is. You are expected to have all work completed when you return to class and be
prepared for class. Also, please plan to be here on test days which are in bold print on your
syllabus. Tests are extremely difficult to make up. If there is a major emergency and you do
miss a test, you will only be allowed to make it up if you contact me by phone or e-mail no later
than the day of the test.

ACADEMIC HONESTY:

All students are responsible for adhering to the highest standards of honesty and integrity in
every aspect of their academic careers. The penalties for academic dishonesty can be severe and
ignorance is not an acceptable defense at Louisiana State University. The LSU Student Code of
Conduct can be accessed at
http://appl003.1su.edu/slas/dos.nsf/$Content/Code+of+Conduct?OpenDocument



http://www.lsu.edu/riskmgt/triptravelservice
http://www.lsu.edu/riskmgt/triptravelservice
http://appl003.lsu.edu/slas/dos.nsf/$Content/Code+of+Conduct?OpenDocument

CLASS SCHEDULE - SPRING 2012

Please note: Any |JJllsession could have class and lab/field experience interchanged if circumstances
warrant. If your lab/field experience is scheduled at a different time, please make sure the
i class times remain reserved for your attendance in class if schedules are changed.

Course Introduction
What is Algebraic Thinking?

Patterns and Relationships

Patterns, Relationships and Functions

Patterns, Relationships and Functions
Field Experience Sign-up

All Sections - 205 Prescott Hall
Friday, Jan 27 8:30 a.m.

Functions and Inverses

Functions and Inverses
Math Tutoring Session Orientation

TEST 1

Math Tutoring Session — Week 1

Symbols and Variables

Math Tutoring Session — Week 2

MARDI GRAS

Math Tutoring Session — Week 3

Mathematical Models
Field Experience Initial Report due

Math Tutoring Session — Week 4

Solving Equations

Math Tutoring Session — Week 5

Solving Equations and Systems of Equations

Math Tutoring Session — Week 6

Solving Equations and Systems of Equations
Field Experience Interim Analysis due
LEAP TESTING in EBRPSS — Phase 1
Check with your school to see if you may
attend this day.

Math Tutoring Session — Week 7

TEST 2

Math Tutoring Session — Week 8

Analyzing Change
SPRING BREAK -EBRPSS

SPRING BREAK -EBRPSS

SPRING BREAK - LSU

SPRING BREAK - LSU

LEAP TESTING in EBRPSS- Phase 2
LSU students may not attend public
schools.

Analyzing Change

LEAP TESTING in EBRPSS- Phase 2
LSU students may not attend public
schools

Math Tutoring Session — Week 9

Analyzing Change

Math Tutoring Session — Week 10

Final Class
Summarize

Math Tutoring Session — Makeup Day
Field Experience Final Report Due
Summary Activities Due

FINAL EXAM - GROUP EXAM
Wednesday, May 9 —5:30 pm - 7:30 pm




What to bring to class:
Ack students to bring P
4k oand SA.

11 C@mﬁm@

GO evex eaﬁllaloma (10 min - 1Ak thww)

— | do mathematics and
1 * Twght by A mathematicion teach it - full time
* Bmphasie on mathematice actually taught
in Elem. echool

2. Ginded ke a wath cowse
2. Go over pont system; how to work in groups on Hw.
4 Texts: Singapore € Wath for Elem. Teachers
Elem. Schod wath e famdiar, but not trivial
Teacher wust know:
* why things ave tyue

* how 1o explain them in sevewl WAYS
* pittalle

TWpes ot dementany anestions:
Whigie (D % () = 17

How de you show the avea ot a cide 6 T* ?

Wake wp a wovd provdlem for 2 + 172
4 2

Whig does long divieion work? what wust students know as
bnckgovnd betore learning long dvicion?



Gection 11 Place value and Wedels for Avithimetic
Numbeys ave avstyact idecs: % apples % peave
Small numbers innate eayy built o our biaine, chimpanzees vecogrize %)

Dot the whole wunbers ave 0.1, 2,3, ... ...
when used to count: Cavdinal; when weed to ovder: Ovdinal

Taunght by
* Cownting chante: *\, 2.2, 4, . ... '
* Couwnting exexcices: “How many 7'
* Tattems VL e— 4

based on |
it ] D & B

* \Weaswvement meodel ; [ | | | |

W

(sawy: viumber line — simplest meas. model)

Bmples: Number of

() weeks so far in the milleanivum, f—l

L) Peeple on Earth WMeasement
() e height of the Sears Tower in feet Get

h Wons of Jupiter

Gy i can be formalized with cet theory, not used n elem. school)



We write wumbers as cymiole called wimerale
Gawy: A simple progression of % systems leads to the vumeration system
wsed todowy)
1 Tzidhg LR ML mhutive, but M@ 989 |
I Egyp tian llies up to 9, then
heeveme . fori0
sovol e forioo
lotus T for 1000

Aok What does  eennnin  vepresent? shovter, cleay, but tyy 929 |

Il Decimal Numerale: uses ten symbole O 2,.... 9

ee naAn i
L
Z 2 4

lwnd. tens oves
The value of the digit depende “on ite position within the wwmiser,”
thic e called place value

Advowtages of the
Decimal vimeral system:

* Baswy to vecova very lavge #'s :

27,61\, 228, 541 , 265

N . N N
triliove  billione milions thousands

x Extends to vecord wumbers with Aoty AcomALY
12723



* WMuch easier to multigly and divide

* Vsed thoughout the world.
If time:
Roman vamerale ave weed & shonld be tanght
Basic 1 Shortened by V<5
X & 10 L €50
C > 100 (‘conturyy) D500

W > 1000 Cmilleium”

WECLXVI _ 1267 784 _ DLCLO)
AGK AGK —
o
v
“gulstyactive pvinoilola”

HW|  Read intvoduction pg1 - S
Read S 1\ Do Hw set |

(g & - 10)




what to bring to class:
Ask students to bring P
a4l oand Sh.

1.2 Place value

last time:  * whole #s
* modele: eet, measwement
* wmerals: 1ally, Egyption, Roman, Decimal
* place value: value of a digit i6 specified by its position within mumizer
ex 5457

Loy place vaue; 10, value 20

place value; 1000, value 3000

12 | - Place value

aNontnges: Place valve Gimpler notation)
Decimal Syptem: =~
Ascodvontages: Place value
(tvicky concepti Students have ditticulty all
though elementany schooll)

Sawy: Place value 6 so ingrained n adult minde. Ditfieult to appreciate
mpovtance < how had it is to lean.

Decimal wumbers tormed by
Step (1) Form bundies of 110, 100..
Place | Step 2 necessnvyy veowde to ensive at most 9 bundles

value of each denomination
Process think of : 10 pennies = 1 dime

Stey () Recovd vwmber of each, type ot bunde in the appropriate
position.



Sy Given a ple of pennies, dmes avd dolavs,
how do yow vepresent a B-digit vumber?
The act of creating a Z-digit mumenl 16 a process)
Thie process underlies nearly everything in elem. math.

ctep(1) Put pennies in piles of ten
Step (2) Bxchange each pile of 10 pennies tor a. dime.
Step () Bxchange growps of 10 dimes Tor a, dollax

Example: K-2 problems which teach place value
* Counting by tens (tep (1)
* Gwitching decades what comes after 297 597 997 ey (2)

* Tinking of 1482 a6 14 lundveds + 82 ones
or 1 thousand + 48 tens + 2 ones (Glep (2)

* What i6 20 move than 2477 stef % )
Sy easier thaw “ie move” \tie place value not addition.



Wedele/aching Gequence:
(1) Base 10 Vocks

SHOW CLASS. — coney the idea of bundies of 10 but not the main
dea of Place value (position determines value)

(2) Chip Wadel
lwndveds |  tene ones | — denomivations
oo 0 Oy
ON@ (ON®,
4 0 S
T place holdex!
(2) expanded form:

2374 means 3 thousands + 8 lundreds + 7 tens + 4 ones
2000 + 200 + 0 + 4

Note: Egyptian mumenle aveady in expanded form:

@) Decimal numerale: nstead ot 200 + 20 ¥ | we write 231,



Place value n:
Adding - simple principle : sepavately add ones, tens, Wandvede.

Example: leasier) 325 + 163

(D Chip wmodd (2 expanded form:  (2) Decimale:
hndreds |  tens ones 200 + 20 + 5 %75
000 | OO |00000| 00 +b0+3 s
[ o | 000l coo 400 + 80 + © py

ote - each step further bom actual counting)

* avdiding v step (2) - vegrowping; .
* con add colwmns in any order! Why?

Haxder examples inwohe step (2) - vegrowping
composing: (‘canvying' may, be wigleading, veally exchanging)

28 fene ones
00O 700000
+15 oo @ Looooy
O

S 1
decomppse: (vorowing' wigleading, exchanging)
# il
D D—
- 15 0O -}OOOQ?,@
2108
| 2

(these provlems ave havder With step (2)) should be dove later)



Note: “teve combinations’ 1+9,24+8.%2+7. 4+ 6,5+ 9)
helpe with vegronping
B *b0-8=50+10 -3 =52
*TS+T7=T9+S+2=82

N
Place value in multiplication:
* “Wultiphy by 10" ie done by, “appending a zew’
Replace each peny w/ dime s apift it

dime w/ Aollar

* Special featwe of place value. wouldw't werk for 9 |
(D) Recal Hwoett w7

ennit x10 = Leennn

(2) pennies — Aimes
Ames —— dollave

Casswom Exeriees: Show how Place value 6 weed 1o get answer
*15 % 10 = 1% tens = 120

* 221 % 10 = (3 lundveds + 2 tens + 1) X 0
= (% thouwsands + 2 luwndveds + 1 ten) = 2210

*SxS0=6Gx9X 10 = 25 tens = 250
* 24 x \00 = 2400




Ovdexing:. (provides exexcioes which test € challenge place value
wnderstanding)

Alinor)

513 39 pood

*bhd 4b  good

*51(.89  votgood could get vight answer Tor the wiong veason

Easier problems - steps (1)< (2) only teach 15h)
Harder - all % steps

HW - Read 1.2 € do Hw set 2.



what to bring fo clnss:
Ask students to bring P
4l ond SA.

12 Addition

(go over #b of YW 2 - shows them how students will struggie)
“Review — what e place value? (Cood Exam Auestion)
value of a digit e specified by ite position within mumbzer)

Addition:
24+ %= =
RE N
addende S

ov
SN
Explained with models:
¥ cet
5O
X X X X

* measuenent

steps on vambey line (_\e
01 23%4°5
B P
lengthe ot sticks EEEEN
Taching Stages “
P—' 1 2 1 3 !

Add. | o | Dev + Paactice | Alg
Gl who | Dev + Practice | Mg

J

Weaning of addition  Wix of - mental math W chapter %
(cownting on) ~ workelheet
- short wovd prodlems




sowy Wust balance. Don't want to hold math hostage by veading
¢ writing ghdllsl
Properties of Additiow:
| Additive \dentity: “Adding zew does vothing'
Reason - set: Bogy | has T dhips, bag 2 has none. Powr contents of

bage | and 2 into a 3% bag. Viow get Tin a new bay
savy. not vealy an addtion fact - 6 veally det. of zevo

2 Avwy-oder property: A list of whole wimbers can be added n any
oder with same answer)

EXZ2+T7T+2=00+N+2=0+2+3 .
/E\
pm&w’rh%%imd’sze
which 6 dove 16t

Resson - set: Al chips thwown in same bag - ovder doesn't matter

measuwrement: all lengths joined end to end - ovder Avesn't
matter

Specinl Cases:
2)¥or 2 vumbers only Commutntive Propertyy - 2 vumbers can be
added wn either evder o 1@4’@1&! same vesult:

BB +2=2+% GCet C000®  wips T N

...OO I I 1 It 7

m
¥ e

1 } L i !
i i i 1 1

V) Fov changing evdex of addition, but not ovder of wambers - caled
associative property
ExB+rD+4=2+2+4)
Wyether W) + 1) give any-ovder prop
ExCZ+B+r4=3%+(24+4)
tyue becanse

2+ +4=3+D+4=%+2+4)
B o M5
Covmwim, ALl




“Addition witn in 20" = siums O + 0 10 10 + 10
—»’rm%[aMemned wsing “ Thinking shitegies’

Thinking/ Teaching Shrategies (in ovder to be tanght)

1 AAAM@+L+2 ExT+2=9 easy by comting
2 Adding: O S+0=5 natuwal once tanght
mewfaﬁ\/ih@:ﬁckmme/vwd@v @7’7j,2

had  easyy by (1)

ADoWes: 2+ 5,44+ 45 + 5.
B S+5——fingern
b+ b——>egy cavton

S Addng 10 b+10=16 Ack: What type of fact: Place value

b 10's combinations G+, 8+2T+36+45+5
L . | L T, |

© %)
7 Relating to doubdles : “Wental Waatis’
b+rT=6L+6)+1
T+8=8+98 -1
8 Compensation : “Wental math!
9G¥ b=10+5
e
+
‘b gives | 1o the 9
Song: We will e doingy lots of mental matih 1o improve. will use lavge
wambers becoanse smaller ones ave alveadyy memovizea.

Exmples:
LV 28+22=40+20=T0 o 20+20+ B +2)
2 %pmﬁaw Place value
2 T+ 29
ey



o 252$Qb = 228 + 00 = 378

+4
4 2b+25=03E5+59)+1 =T
Aowdles
% 76!55*_!;428—;‘300 + 42 = 122
+7
Suwmmarize |

Hw Read Sect 13, Do Hhw et 2,




wWhat to bring to class:
Ack ctudents to bring P
a4A oand Sh.
14 Sulbbtvaction
*Review - Place \alue
~Any Ovdex Properties Comm, Assor)
Sulotvaction: Detivition:
-5 = by . Sk =12
Aet L
"mi%iw@
addend’
Tevminaloa:
2-5=8
s T
miniend /\ Attevence
sulztvahend

Souy: Need to lnow these terme to vead teacher guides

2 inferpextations:
O Tart-whole nterpretation: "How much ie the missing part?”

Ex: Get Weodel: Theve weve 24 cave avd tyucks. \b weve cave.

How many were tyuwcks?
0000000 0GCPOOOOOEOSCCO0O0O0O0O0O
Mo I
Weas. Wade) 1%
e e
i

Sy SAMe A% issing AAANA?



@ ke—away interpretation: “How much ie the vemaining part?’
Ex: Theve were @ pencile on the desk, S were picked we

How many were left?
cet:

_______________ L_v_,j Note: with bigger viumbers dhip modele help

it Ex. | tens| ones
COBIOCCHBL 24 12
measiwvement:
O
0 1 I O O A B-5=3%

012045678
@ Comparicon \nterpretation: "How much move ov less dves one

growp have?"
Ex: Sam had 10 pencile. Jim had 4.
How many move pencile Ad Sam hoave?
cet: %g%%%oooooo

Jim

Weasuwement: 10

=

4 7

Thinking/ earming Shategies for sustmaction within 20
2) Fouwr—tact fanmilies

bxrT1=1%

fﬂ—bﬁié *ad to connecting + and -.
B-7=6

1'15 -b=1 xeduce veed for memovization

V) ymboex bonds - display Al fowr facts in eve picture

NG



o) cownting down:
%5 -8 =(%%5 ~-3) -5
=50 - S
= 725

S % Use YOUWA nambeys as slepping stones.

L £ i1
¥

7

2> 30 35

A cowting we.
Ex: %4 - 289 start at 289. How far to 2347

Pvactice:
122 -94 =
040 - 192 =

Wental Wath:
Recall Compersation fov addition:
L 61+59=56b+60=12b

T
+1
2 ?bq+5\$770+90?820

P
+1

place value vﬁﬁe&&mwﬂin%

2 27-19=3%8-20 (ot 3b - 20)

= 13
place value
Let students try thisl %7
L@P)ﬁlﬁ o make mictake. !/f——/;ﬁxl
| l



4 b2 -38—> b2 - %58 =b0 - b
-2 -2 which & easier?
Wake aubotvalend wicel
L2 - 58 = b4 - 40
F2E2

Compevsation fov a - b: wevese/decrease 2o oy the same ameouwnd, wenally oy
making b "nice
(e - a multiple of 10)

cownting up

S IB-89=m)=1+10+1%5 =24 +/]__>\ fi-i(% +l%
place value 2990 WO B
(m?-)fi‘iﬁi-—-QO-sZA-
\Wmﬁaw

b 188-55=1%5 place value w/ o veounding
eubtyact tens, oves)

7 1859 - 552 = 1227 just place vAlre

Hw Read 14 do Hw & 4




what to bring o dass:
Ack students to bring P
Al oand Sh.
15 ~ Wultplication
pvwluo’r
Savy: What ie multiplication? We know ?\ % /7@ 18 what does this mean?
factove
Det: Wwltiplication of whole umbsers i vepeated addition.
5X5=% M0t SO S+5+5
WModele:
A) & M
@ ) +(3%)
‘% growps of S ones’
L) WMeasuvement:
S S S
. e Wt e oy .
wawboer line —— ey ‘Dotepsotsize s
S o 15
o
= —
bar dogrom | [ ]
S
7
&) Rectoanglar avvowy:
set Meas:
00000
ooooo}amwc‘; o¥ }5
60000

|
:
|

“axvea. vode)”



Wultiplication properties: (ust thvough exanmples at this stage)

@ wwitiglication Wdentity tmultiplication by )
whatic [ Spoupsof 17 Sxl=1+1+1+141=5
li@praFS? IX5=5

@ Commumintive Propertyy xS =953
Sowy: ot ovious that % prowps of S = S growpe of 5
S+S+S=%+35+%5+%5+3%

Clear tom pic:

BN
ECMER NS
YW %) WD
Rowe = 5 growps of S

colwnns = S growps of 3

ot oboviens fom other models.

@ pssacintive Property  2xBxA=2xHx4

szl sl 2veows of 2 x4 dots

sil il = @2 %2 boves of 4 dote

@ ¢ @ together gve the Ay - oder Property: A list of whole wumbers can e
multiplied in any ovdex

EX:5x@x2D=2xBx4)=GxDx4cek.

Sy vememboer parentheses show which to mult fivet:



Last propertyy involves multiglication ¢ addition.

@ Distriputive propertyy

shaded
W i
S22+ A4)=5Bx2D+rB x4
\\w/
unshaded %
29
R
k"'\r")\‘-"""\f"—‘/
2 4

ueeﬁlmm?lmvmm:
SX1Z2=5x{0+3)=50+15=(5
\\____/“_"‘

"1 fives = 10 fives + 3 fives’
Sany: oy - ovder € Distributive Properties ave nvolved
m mest aritlumetic calculations.

Teaching/Thinking Shategies 3 teacking phases)

A Wntvo phase— (endot grade 1)
A% 2 dowdles  (now From add)

b) x% (gt
X0 x\ tatual)
A %10 place value)

B Wental Wath ¢ word Problems (2nd grade)
A XS ~ckip counting, mental math
b) commutntive prop - vect avvay
%9 ~ think & x 9 = b x 10 - & mental math)
A B X 40, 20 X B0 - place value
&) Practice wsing Ang-ovder < Distrioutative props. - Wuch pctice, models



C. Cose topic oy end of 20 gude)
A) 6AMEs D X B, AX 4 ..., Q%9 - learned
V) Remaining facts - memorized.
ex.8x7T

Sy ggi% wultiplication facts necessany for fiuency, Short tenm memony
e

Wental Wath:
DO x4 dowdle twice Ix4=2%4%2=48

@ x8 dowde % times 1bxB=22%x4=bax 2 =128
@ x9% (1/2 vaumber) X 10

or X 10 then half

Practice:
Sxi8

S %42
ZA2Z X S
282 585
oy
45 %S
5% S

@ x9
gGQxT=thnk1o -1 T0O-V=T0-7= 5%
AGxB=1200-1)=150 -1%5 = {17
aQx 24 =
4x 120 =

Hw | Read 15
HW #5

bring P A to vext class




what to bring to class:
Ask students to bring P
AA ond Sh.

16 - Division

Dek: Division 16 velated to multiplication by "wissing factov
(Gouy; similar 1o missing addend with eubtwction)

Ex:
L JINEONS bx_=24

A
Avidend &livigav ;uaﬁm' -Fmﬁ'gra ;Tavodwf

Note: * write 12+4 ot 12/4 wntll factions ave mastered,
“No new facts needed- velate to multiplication
a-fact families: X155
WS=35  *educes need tor memeovization
25:1=5
25:5=7

Division & about making growgs lnstvate using
Set Weodel } "
Weasuwement Wodel
. preferved, since set model & inefficient for lavge mumbers



z iwfarlov&mﬁo%: Ex: 2024 meons

squyy: donw't
confuse with
meas. mode)

nterpretation Wt uestion Diagom.

Tartitive "20 6 4 growps of what?' (T T 11

Weasuyement "20 16 how many 457" [T 17 |

Souy: these ave important € very, different
Partitive= how big e each pavt?
Wensurement= think of measuring w/ viler length 4
How many parte?
*feacher knowledge— know how to vavy wod pravlems when teaching

Exanmples: Primavy A (have students open bodk)

~Pp 45 ¥2 Aek:
—pg 47 49 D Fartitive or Weasurement?
2) nferpretive question?
~Pg 43 #9 ensiex
Pg e # { 2) Which diagrom. type?
-pg 65 #b-10
Wental math:

Divide oy 4 (Avide by 2 twice)
=2 =2

P44 84 —-> &2 —-> 2
1 *@xplaiw hew
) £ wnderhied A
12824 ), WLAEY MY, evlined digite
- AYe Wl
126424 1264 —— LB —— B

No4-=4 A4 — 2082 —>104



Divide oy S: divide by 10 and douvle) or ([dowdle, then = 10}
2505
12805
1255
755
4SS

Wmﬁam

755 = 150+10
N\
Aowdling both gives same answey

75 150

E——

595 SlZe 10 10
75 e how many 5'67 150 ie how many 10'67

Ll T....72 ] davdal@) ! | i | Suiet

14045 = 280410 = 28
12541S = 27020 = 27-%2 = 9
\‘-"’/Z - »
compBrsation m@mnl

1400+2%5 = 28001 = 40
1S0+b6 = SO+2 = 25

(=2) (%)
Divigion by Q 6 wndefined
Cose \: B0 3 s how many 0'6?  No answer
Cose 2: O+0 O i6 how mamy 0'¢? oo many answeys!

*eo _+0 i undetined becanse either woug it doesn’'t specityy a vumber|

Remainders: Amount left over

sel: 15+4 XX XX XX X
XX XX XX \YMMFX

i B e S Y




uotient Remainder Thegvem:
Tor any whole mimbere agb A0 there are wiigue whole wimbers.
4 uotient) and v lremainder) so that
A=y Ol

Blanation:  a=4 growps of b) + vemainder
“mensnre by of length 4 with vuler of length b

A
i B e
ChE AN
vermainder (.
HW| Read \b <17
Do hw b
Bring BA ¢ SA

it time - bav dagrams for sed Wb, 4ab, &
*HW S - g0 over 461



21 - 23 Wental Wmath and weod Pedlems {

@ days, all ot ch %)

Wmental Wath

* Using distvibutive property

08x b =000+ X b =5b00+43 = b42

LS5 =150 +19)+19 = 10 +1 =1l

A0 1% = (Think 20 1%’ makes 290,

H1%Z makes 407
T vemAan)
=3 R7
*Compmmﬁaw:
+%
[~
for + BT+ 5k = 100 + 4% = 145
for - 87 - Sb = 8l - S0 = 5|
for x: 25% 2b = (25X &) x 9 = 900
for =: Whb=102:% =

Ao +2)-%=3%0+4

What to bring to ass:
Agk students to bring P
ah ond Sh.




wWevd Problems

Should e * Shovt, Clear, Guecinet
* Interesting but not Flowery
* Realistic but not contrived
* Gelf contnined and well defined
\/x__,/
Gy There mawy be many ways to answer, but only ove, or at most,
severnl specitic answers)

W sete which.  * awe not varied in context ifterent models, efe), not undevlying math
*buld up 1 step — 2 stgp — multi step

we will do many wovd provlems:

Ml%:

Nete to instructor: Do sélection from Sing 24 pge. bbo-61
* Do some af top of page by mental Wath.
* Do some wovd provlems w/eacher's solutions)
For dvision prob, ask fov interpretation

Teacher's Solwtions (Graded on this criteria)
Example
There ave B stamps in a set Copal bought 120 sets. Mter seling some stamps, he
had 680 lett: How many dd he sell?

Teacher's Solution wakown clearly labeled
abO

' A w @" C
Dagram | | || 120.....] funit = 8 7 explaines
completely , &
Aescrives ¥ﬁ9,wJ 120 wits = 9b0

whlem. _p —_—
T, 7 WO — bBO = 280

&80
Ye sold 280 stampe

answer clearly stated



Have students do pravlems 7 - 9 on Py A0 sing A time permitting Have shudents
present Teacher's solwtions (15.).

Hw Do Hw set Read section 2.2 € section 2.3, then do Hw set 7
Bring sing 2A ¢ SA fo vext class

(*) Note to nstvuctor:
* Put students in paivs of 2, dvide class into % sete,

* Assign B problems at a time, one 1O mo%,%o?’rheolﬁ%

* Give only 2 - % winutes - stvictly, fimed.

* while students werk, write questions on the Blackbond

* Celect 3 paive of students to go wp and present Teachers solution.
Vo Ging 2k pp 54 prob 10 - 12

[7@55 Pmla‘?rﬂ
Py St prok 9 -1 if time

Wlti-stey wod pravlems combvine 2 Afterent opetions - the most interesting cannot
be clacsitied asa ¥, -, %, = proiem.

Doein@%m@iw{*).p@
BwkSA,p%ZZ-za

* G ovex pg 22
* Wevk thwn # - % with class
* growps of 2 tor # 1 - 4 of puactice 1D of Ging SA



Then present:

* Sh ppts #5
Petey, John, and Dan shaved $1458 equally Peter weed part of Wis shave to lbuy

& Vicydle and had $129 left what was the cost of the Vicycle?

1458
T — % unifs = 1458 T
uwnit = 1458+ 2% = 485 %1458
" 12
484 N 25
¢ 24
486 - 129 = 437 - 140 18
? 129
The bike cost $547.
* SA pgA0 ¥\b

Ali saved twice as wich as Ramat Wawvia saved $60 move than Ramat:
I thewy saved $600 altogether, how wuuch Ad wavia, save?

Al 4 unite + $60 = 600
Ramat 600 4 uwnite = €540
Waria T wait = 155
‘EJO 125 + 60 = 195
+ =
—

Wavia. caved €95,



W groups of 2,
Aosign  #2, w4, #8 on page 25 of Sing S

Send to the bod after 4 win to present Teacher's soutions

It time, give a quiz.

Wl Do Hw set 6 and Hw set 8

K Gy we Ad some of these provlems)






what to bring tv class:
Ask students to bring Piw
4l ond SA.

21 ¢ 22 - Add/Cubtvaction Algorithm

2\ = Addition Algovithum:
Det: An algoritlum ie a systematio, step-by-step pocedure

to solve a dass of proviems.
ex: opell check, Addition Algoritlun

Algevithme taunght becoanse:
* Mwas work- bulde confidence
* become atomatic- trees wp
* completes topic € establiches "level playing field’
souy evengone in the cass can +, -, 1, +

Preveanisites to addition Agovitium:
1 comnt 10 1000
2) \-dgit add facts
%) 2-digit Wental math
4) Expanded form vie dhip modedls 2) AAA w/ wn same denomination
) Rebundling "0 dimes = 1 dollor”

Teaching Sloges.
D No vebunding - simple dea: add ones, tens, ndreds 68{9%&%’(‘6'1@.
vy o step (i) ot viace valne process) * e ewe o 4o chip model € #'s
@{9 F P at the came timel Wake
covmechion ehween wodel £
Ex Abstyact!
AdA 22\ + 124 100 10's {5 23]
00 000 o) + 124
0000000 00 0000 =
i 23|
Vs + 724
R
A0 T 95251
add 00's s + 724

s



cpvicklyy move

conenett —— Pictvial ——— Abstact

cons, ete chip model ambers cmh@
2) %wwliin%
1
A) 0 ones = | tens | D¢ 55 \0's Vs
¥ 00 m
7 0000 |00000
L2 b SR
7 Z 3
) 10 tens = | hundved call this
BexX: “Yebundiim% a ten
4+
o) combinatiens

EX:
,i.

%We,emdwram@: 1065

+538% 4

2) Altemative Algoritium: LATTICE WETHOD

note: works only when place—~value process mown betore hand
otherwise memorization w/o widerstonding

EX: S6L3
+ 294
oM M
a5
4/e/2
Ty
576
+_ 4229

sony: © Chip modele weed briefly o intvoduce algorithim. Then only mumbere
@ Don't diaw chip modele on Yw wiless specifically asked



22 Sultvacton Al@avi'rhm: Aove similar 1o addition)

Teaching Stages:
) Ne vekwwihn@ ubtvact ones, tens, efr)
Ex: S8 g%mgmiwm Thk&a@@@:
- 25
25 fen's| 1o ten's lone's
OO0 [OOOO COOIOOOCO
igig -
% S 5 S

2) Reowndling: Aecomposing a ten, splitting a bundle, ete)

Havdest case:
2916

128 HAO Y 100s | 0o \'s

= 159 000D 000

1l 000

\ ksoomo

&O@% 00000
e - > m

Teaching Remak: Don't let student invent thelr own algorithimes
1) Wentl Wath is for creativitg
2) Havd en teacher
2) Algovithm is the shructuved conchusion.



Pactice algorithmes with wod prevlems

Ex: W Smith earmed €224, His wife eamed $2.955.

How much move meoney did he earn than his wite?
indvidual = 2 minutes)

Teachers Wy | %2365
Sdution e _ ~-2955
~Z2955.7 7 510

He eavned €210 move.

Altevate Maorithun: "Sustact trom 10

B %7

Ty 6l 272
= - | - 158

Adv: only need 10'e complements
Dis: not standavd, must add tool

Commen Exvoy:
45 what's the mistake?
| Ov7 - 5 ingtead M5 - 7"
42 2 US" wine veounding
ead 51 €22

Hw 10 <1l



what to bring o class:
Ak students to bring Pim
ah and Sh.
25-Wudltiplication Algovithm
Wental Wath: Glep | =121 Stepz: Wee tacts to cale
\27=\44 a) \Ix12
n-class ex 1%%=169 b) 1415
=min each 4 =19 o) 1613
step 15°=225 A 22x12

6"=256

eacher knowledge: Vieing Place value (PV) € Distvibutive Propertyy (DP) every s can be ve
Auced to a sevies of \-digit "

Slage . \-digit x (2 or % digit)
Ex: Y145 = By (I00v40+S) PV (Expmaleﬁl Form)
= BO0OF20HS 1%2%

=425 PV

Slage 2. 2-digit x (2 ov 3 digit)
Ex: Z5%145 = (2042) % 145 PV ©xpanded Form)
= 20x149) + Bx45) DY

=10 (2X145) + (BX145) Awg-—@vd&r

N/

stage |
*Clage 2 polems vednce to stage | which veduce to \-digit "%

Teaching Remavks: PV € DP should be vepeatedyy covered betore & dwring the
teaching ot the algoritm.
Waodds:  Distvibutive Propertyy vect: aray
Place \alve: chip model



Teaching Stages:

) (Giade BE4)
A) \digit mult i Afferent Py
Z b0 b tens 600 (P 2A pa9)
X4 X 4 X 4
24 240 « 24 tens 2400
b) Wultiplication without vegrowping, PW A pSO pr 2)
EX: 532
1) chip dingrom 2) Algorithm Format %) step-by-step
0s] V'
O |00 iz 12
e x.2 X2
o |oo %6 b
__________ + 50
00 26
%
4) Distvivutive Property highlighted
(10+2)
X >
L0456
o ywult w/ vegrowping w top denomination
S5 00 | 10s | Ve * do wmeoddl € abstvact ar
X% o (00030} 000 the sme time
159 000 ) 000
00000| 000

*whwg easier in top Aen?

*Pult ones: Zx%=9
*Then Sx3) tens = 15 tens

*Then vegrony



A wult with vegrouwping in lower denominations

®
Ex. 2% 0% 1's
00 |oco
x4 0 0 |000
92 0 0 000
© 0000
[
*o54=\2 enes
= fen € 2 ones

* (2x4) tens = 8 tens

+ | meve
9 tens
&) Double vegrowping
i
Ex. %% 00 | 105 | Vs
= 339 |[336
/ 152 lood |looo
o) o)
@< @ &
have students tvy %A B=\2 NS
in@p@&Fz =] fen + 2 ones
wse chip model) *Ay% tens + 1 ten = 12 tens + 1 ten
=| lun + 3 tens
Stage 2. Crodes 4 < )
) Review stage

b)W\Wl@’iQZQ..«,QO
EX1ZX 40 = 12X 4 tens = 48 tens = 480

e 2] sl i
x{Agi é% Place value
0



o) Together

24
x5
T2 = 2A%%
‘240 «—— 24%10
22 <« oWl
* Then practice in Word Prodlems

Altervate Mgoritiun: (say: still uses place valve ¢ distvibutive propertyy)

Bl
4% 4 4 4
— —" =4
[ f X 4
501 120 -9301 120 o b
Pi=== 7 + B 120
4\ B 4 16 b
EX 2
2% 0 b shovten
X 16
18 20| 2001120 | —> %20
20
250
200 % 20 |8 |— 48
568 ——— 63
244 al 4 g'o

Lattice Wethod: *Be very cavetul of anvangement

Wees:
522 2 Z 2 *‘mﬂli@ o
X 22 AVl “Place value
it ) (w] 2
e . / <0 Z e Z attice=ary
s .- 4
TYw: 2874
" x_ 19

HwW [ Read 3. Hw 12 Wemerize (1P-207




24 LW@ Divicion

a4A and SA.

What to bring fo class:
Ask students to bring

P

“Wost Important algovithm taught n elementany schoel
* Helps wdevstand “successive approx’

comes up often in math, science, computer science)
* Relating factions € decimals; ivationale

Preveas

1) Place value

2 \dgit %' ¢ 5"
2) quotient & vemainder
4) Lowg div notation
S) Estimation (n %5)

28:% «—— 3[28

Tught in 3 stnges can use Partitive or Weasuwement)

ask

— ) -Aigit dvieors 21768

B Z) Estimation: Tvansition step

these

first

> 3) 2-digit dvieors

Sbl4Z52

think
20
SLA8%2 0 0 ° =~ bOIABOO.

uses estimation




Slage |-
Tartitive approach
Ex: W& Davie dvided 1% candies eqpally ameongy 4 childven.

Eachh child had__ candies
with, a total of Astvibuted 15 # 1o keep

and oy ) TCEER
Note: e 6 quotient-vemainder thim: 1 = @x_) +_ )
=
12 - 4 =3¢l

% «—— ¥ toeach chid
Rrecod os 4Nz
i & dstvibuted
! e lefr to detvibute

Ex: Ann, Beth € Camile split $882 equally, How wuch Ad each get?

1) Distribute dolave . e &2 each
zlgigz
twe lett convert b« detvibute €6
to dimes ZEB
— 28 dimes
2) Dietvibute dmes 29 <«——— 9 dmes each
2832
1 dime lett: Convert b
to perwies 28
— 12 pennies 27— 27 dAmes distvibuted
1i2
2) Distvibute pennies 294 «—— 4pewies each
%1882
b
28
Done 27
12

12— 12 distvibwied
O «— O left



Qbserve.
* Essential wle of Place \alne
* Bach otep came dstyloute, vecord, make change
* Gleps give better & better approximations
200 vy GO ey D
ey one wove covvect digit each time)

lzépm’reﬁl sulztaction approach oy similar-uses meas meodel)
Bx: Find 1984 + 7
Think: How manyy 7' in 19487 (what type ot nterpretation? Wulti-Digit)

D Flying leaps - 100 length 7 stepe at a time

I m [ m i 1 2
' 00 1400 1982 1has4
1400
200 steps = 1400 S84
leaves 584 1o 9o

2) Giowt Leaps - 10 length 7 steps at a time

28%
Tha84
; /“\)\ y /-”‘—‘vﬂ ;R z-"—"\ﬁ ; i %400
0 T0 140 SbHLO S84 S84
S60
——80 steps = S0 24
leaves 24 2
3
2) Lengtih 7 sleps
L /‘—AE ,4—-:} | /ﬁ"i i |
0 21 24 591@[99521160%93

e completes stnge | Next time stage 2 € then 2,

Hw|- Read 24
Ao Hw #1%
bring P 4A ¢ Workloodk Sh







what t bring to class:
Ack etudents to bring P
ah oand Sh.

25-Estimation |- tansition to multi-digit long division

Divisien with Vdr@if Avisions stnge 1) e ensy, beconse we know Huwough 10x10

pult facts.
Bx: L2
blz72 (pve students 20 sec)
26 _
2
1E
)

ask: what Ad you have to know? bx b bx 2

i3 wfkmew nult fable for 16, then long Avicion by 16 would be ensyy;
zy 'iéé: Xx1=1b
bx2=22
Wental| /0 2 - 28 s12
wath N 16 x 4 = b4 b sz
bxS=80 80
AL el el 1S
ot bb x 7 =112 nz.
bx8=128 %2
1bx 9 =144
Ex: find 16500188 = 29 growps of 2, 2 min) -
st 29 6500188
¢ pt _ 145
4 \25; ¥1=29 e
N 529 %% = 87 oo
295 4 =4%250 - 4 = \Ib 52
XS =45 “2a
X7 =205 )
X 3= 252
X 94 = 26\

ol



when we don't have such tabdles we can estimate mstead.
Dek: Estimation e the process of finding an approximate avswer (the "estimate”)
o a @iven wmlaumﬁm.

WNeed:
*when only approx answere ave veapived
"Rowgitly how many howrs in 400 min of celphone time?”
400 + bO =420 + b0 = Thre
*o check answers to complex calc's
22224 X 1887% 120 x 2 .20
2256 -
Sowy:. con alew estimate measwements how wmuch Aves this child weigh?)
but we won't decuss that

Estimation uses: Wental Wath, Place value, round-oft
Rownd wp S's algovithm: (ewalh@ taught using vumber line)

Ex: Rownd to neavest 10 91 513 'iﬂ
52550 S0 S5 b0
ST~ 60
S5 60
tround mid pt we by convention)

Ex: Rownd 2725 to veavest 10~ 2740
00 ~—~ 2700
000 ~— 3000
Lodk at P 4A pg 15 €15
* It'e an algoritm
* quickly developed, pg 1% - # line, py 14 Avithunetic exer,
vy 1S, Early word prok.



Estimation Tedhwignes

1 Round to Compativle #'c
* 405 X 245 = 400 % 25 = 4 % 100 % 25 = 100 x 100 = 10000
* 4T3 + 62 =4800 + 6O = 20
2 Font end ~ truneate after 1% ov 2 langest denomivations
* KTk + S5 = 4T tens + S5 tens = 100 tens
X 256 + 622 =% lwndveds + & wndreds = 900
%, Fiont end with Adustments
« 496 + 251 2L 400 x 200 = LOO
adjust
£00 + (100 + S0) = 150
=92 + Sl

4 tligh - Low Range estimate: Get wpper/lower estimate by, consistentlyy
vouwnding wp ov down

* Mdition 587 + 724

SO0 532 00
100 Y154 1800
1200 ( actual ( 1400
low high

* Wultiplieation 286 x 892
200 285 400
X800 X892 X900

240000 { actual ( BLOOOO0

low high



Simple Estimation - Rounding to 1-digit avitmetic poblemes
ex 18 - bT%X8 %b -9
Have students open P SA worklbook.
* Do P 1l in Wovkbooks (2-minutes)
sy these ave “i-digit” axithmetic pwblems.
Genl 6 to veduce complicated problems to ones like theze.
“Pp12  doabet | Notice YWM% ¢ 1*&!@41”
“PpB  doabet .
Then combine with Pv;
*Ppia  dolab PV
¢ ot \-digit 0 havder)

“ Py 15
~ 20 (on o)
L2 X 4T = 200 x50 = 5 X 10 x 10 X 10 = 15000
N~ A
wunding “same vimboer of zevos
- do e
~-do %
Wnstvuctor puts on bond:
28 X 229 % B0 X 200 = $b00
T T
vouwna vound (compensationl)
w  down
optional:  Awaws an Boue of how acownte to be:
b % 27 which to pick? guestion
L% 275 = 1S X 20 ‘FUY students = teacheve.
o e

Teachevs/vocks showld e cear about
* expected acomncy
* ymethad
* use numbers with, “dovious' estimate



If time: P SA WB P 16-17
call on students to answer
1, 1 1¢, 14

Do 20 veroally oy veduce to previows type of provlem)
Have students do 21 %

N put on board,
805 LS 28 ~ 900 = 50
Yc:}[m&l ;ﬂ[}vmd
down  wp
~ Read 25 compensation )

Do Hw #14






what to bring to class:
Ask students to bring P
4l and SA.

?z.bfwlfwi@i’r Long Division

524
Exl 134212 have students do
59

3|
25
=2
oz
0

Owterpretations: Partitive-distvivute $42 to 1 people..
= 43 each, €29 fotal, €5 left...

126[9’%1’8&1 Subtvaction—

A ol

|
13O0 2600 2900 4212

These interpretations il apply, but build fom 1-digit dvision

@Tacts veeded:  1Bx>
12%2 o point wmk‘ivx% a talle

1Z%4
B2
EX Z: 191558 Heow MmNy 9% in 1557
152
28
28 Estimate:
) 3

201160

Calewate: 19 % 8 = 160 - 8 = 152



ExX Z: 2812076

How many 28's n 20767
Let's velate to \-Aigit fact by rounding

o 7
282076 ° 20|2\100
/ \ 2100 = 20 = A0 + % =70
yound vound
to nevest  wn same
10 divection
o lwwndveds
74 kA S
282076 28
—196 X 7
6o 96 < total detvibuted
z °
S
28
X 4
fi2
After each distvibution de
Check: e © { vemainder ( dvisor?

yes— “make change’ e~ shift place value, bring down vext digit, vepeat

no- Revise quotient by *tvy again, or
“add ¥\ copyy of dvieor



Ex 4

—distvilbbute

7 o ° o 7
262005 202100
~182 «_total
27 Astviouted 7
j 2[210
Check: too VW@Q! 4
26
x 7
182
2
) ——— commen mistake — Feyw/@e’rﬁn@ the "0,
2612095
182
27
b
(R —_ 7, 2 GL%I@]
Avewer 80 RIS
<2 o ° (colEboD
Ex S (ndividual, 2 ming) 776568 o
bl -
408 «—check 17
285 X8
2% blb
Ane: 85 822 5
77
XS



Long division ie self-corvecting - can Awaws subvinct a it wmore:

4
5
Ex b 261158
=18
25 — check - too bigl
26
a2
12
20

Avns. 4% R20

Ex T (ndividual 1 min) Finigh

e

45| 259%
215

Hw| Do Problem et 15, Bring textoock ¢ Pim bA



wWhat to bring to class:
Ak students to bring P
4h and Sh.
41 - Prealgebn
% Algebw b genenlized axithmetic - we ust use letters as names for numbers
and vearvonge as betore.
* W achool algeln evolves from avithmetic.
*Qﬁl@-fDiW:

*Agea ien't a vew or ditferent sulect!

Just quicker € move flexile way to Ao avithmetic.

“Sometimes students see wo alpelon witll gaade 7 ov 8 and it ie
ntvoduced a6 o new suldiect was it that wawy for yeuz?) Better to
slowly intvoduce use of letters i arithimetic provlems in
elementany, echool.

Wse of letters (prealgeon’) not hawd:

EX 1 T+ =12 \
T+? =12 clearly the same.
7+x =12 whatie x? J sy con easily be

understood by
elementany students,

Bx 2: (Russian grade 2) What do the letters stand for?
k-17=28

Moo gives an altermate way to solve provlems.

Ex % Kate bought % barks ¢ a wmagazive for o total of $25
If the magazine cost twice as muuch as each bodk, tind the cost ot
one ook



2 Teacher Solutions:
(Vsing diagrams
?

IR g

B | 1
J' 25
S wite = 25

fuwit =S

Each bodk cost $5.

Wsing algelova

Letb = cost ot bocks . dolave e Wl speciied

s lettey i numboey

Cleayly

mmw'm%
ot letter  cost gf magazing = 2o

NO T - viumboey w/ wnite

cost ot % bocks = 2b

Sk =25 | dhown in

b=5 ovdex

dentitied ol Zp+ W = 25 } steps clearly

Each bodk cost 5. «——— answeyr siatement
s Vyow will be asked to give such alg. solutions on Hw - this e what | expect

Compare:  *eame Ymm%n@» v < 1 unib)

sy dagram. e ensier for provlem with small wambers, but it you had 120
books € 48 wmag's the dagam e hader ¢ alg the same

Comtion:  Letters stand for mumbers.

® |
b T Aoty
wambey it

soug: n word provlems € veal life) we veually Aeal with auantities = vumber € unit:
Letters stand for wambvers, 50 o st otil specityy the unit



Bx: He dvank x cups of water — pood
e Ak x watey ——————— bnd

ExpYessions:
Have students vead def's on pg 89 BT
Note: *Like complete sentences
“notation change: “5 times X' now % - X or 5%
skey featwre: expression con e evaluated by veplacing letters by wumboers.

X + S~—>17

let x = 4
Teach expressions by
* bulding expressions @\s
* wovd pravlems evalnati
¢ forth "2
* simplifying ¢ mem@n@w

P bA pg b
G over pyy b - example of buildng an expression.
*Read Y provlem #9 set 16, (Wil start it now)
P pg 7
L a3 b)x+8 B this is how
2M10-2=8 Bbm-2 B Hw chould
2MW-S%g ©VS8-5=2 F Iiaok

*Assign 4 - 9 fo each table of stuwdents. Give Z min.
call on students fov answers.

Ask: How many different letters used? Ay letter can vepresent a wamber

Note: notation changes bx?d —> b3 &bl
X+%5 —> %>
A students now know
factions. (we will in ch &)



4 wows 1o lbuild expressions:

[Hw]#i6

) Ales - pg b € S P bA
Cotion: Not all tables lead to expressions

Ex Time rainial vate
1 am 1?12’ per howr o 1Al
i I ki sy - other examples,
;P"” 2o wesy slock mavket, gas prices,
P com wake e, bt dov't
lead to Algelonl

2) Get Wode!:
sy wmodele which worked for whole vumbers
shill work for expressions.

o 79°¢

w lollypops in each box
ot vmber of lolypopps: 20 + 3
Gee: PV LA Py 10 #10

Z) WMeasurement Wedel:

or  scales (weight)

Bl

A
see P bk pgy T %

4) Rectomgular Arvowg

A { A (Crade b: Students know avea, = pmﬁiuoﬂ

S
b

#5.69  (different fom syllabus)
bring PIM bA



What fo bring to class:
Ask students to bring P
ah and SA.

41 - “Pvml@elam - cont.

Last ime:  * Letter vepvesents vmbey
* Expressions - bullt by: building expressions
wWovA provlems

simplify and vearmange
* Build by: bl , wmodels

Avithmetic with Expressions:
ex: m = # of marbdles n a bag

O DO O D oo —am+3
Add: @ é) o == Zi+1

A+ +2m+1 =4m +2m +3 + 1| wMﬂawp&vh@?
=@+ 2m+ 35+
=bm +5% +1
= bm + 4

Sultvact: Go over YW bA pgy 1% #19
Co, eapwafah@ 244 terms ivwlvin@ m € those with no m
Sy similay 1o “add ones < tens %mmfel%’
Dow't need pictures:
A+9Q-Zk+4d=B-2D+9+4A)
4 -2k +1%

k +1%
k+1%



call on students to anewer questions in \* column of pradlem 21 (P bA p 1)
* incveased complication
* no pictwes

Det: An equation ie a statement that two expressions ave eqnal

Ex 1X-%=%% con solve
X2+ Y2 =22 con't solve

Preresy Weaning of =’ (e seems oviows but often misunderstood)
* Dingvestic test: 5+9=___ +8

common answer 12 Tor students who think "=" means. "compute” NO!
ey comes From by seging provlems ending in ="

Q-C

two sides ave the same vumbey.

Teaching Remak: Never ‘vwn equality signs'
%4+8-2
%4 = =7- 18

e

Recopy 24+ 8-2=12+8-2=20-2=18

pee of Eavations
MW x+2x=9% we can solve for x.
@ y=t+3 cannot be soled, shows velationship between t ¢ Y

@) dm-wm=2m e for Al values of m, called identities




Remanng fime:
() Bavgraph activity
(2) Do Wental Wwath 1 € 2 from Hw #16

finich Hw set 16.






what fo bring to clnss:
Ak students to bring P
4A ond SA.

42 - \dentities, Properties, Rvd%

Alaeoraic \dentities ave equations which ave true no matter which
wimbers their letters vepresent

X¥SX+TS-2=1lx+3

Teaching Sequence: Ex: Commuintive Prop
1) Principle - we can add i either ovder
Dexamples - 3+5=5+3 e
2) Precice Siatements - Avrb=bra forwhlegsatb

- witheut algelova we coannot Sy axmﬁ% what we want

Sy Algeova 16 sometimes weeded os alanguage to ol
Aoout avithimetic; wecessany teacher knowledge.

Adthmetic Properties: Tor any whole wumbers 2, b ¢
) Commpmutative—a +tb =b+a or ab=ba
2 desociative arlbro)=Atrb)+c o alr) =) ¢
W€ @  anyoder property, but ne precice way to sy
2) Distvibutive a b+ =av +ac :
4) Additive € Wwultipleative Uentities: a+0=a
Aal=a
These ave stil statements about wumoers!

Arithimetic Properties are foundational dentities:
x descrive basic WAG mboers lehove
x all other dentities can be devived o them.



Fom Avitunmetic Prop get

D Rules = identities so simple € usetul that they are worth memorizing
S "Rule” means “without exception’ wot "prescrived low'”

B A.c=a 4 “vert € mualtiphy’ (ch &)
b d bec i
(~a)—b) = ak ch 8

2) Otheve — nwot wevthv Wizin@

Ex: b GX + D)+ e = B0k + 18k + Zkx 194

el = B0kx + Zkx + 18k Coram,
=30+ 2) kx + 18k 2%
= B2kx + 18k

In prealgeova dentities ave dotrined fom:

* Wmedels try itl
™
* Bamples A =04 > 1. 4= T
b A4 2" 7 24
\\-/
%@n&mli?& it
* devived fvom, properties
(A + P
Slep | Find 1" = (10 + 1
o 1 W=00+1¥=100+210+1=12

0| o 0o
C}imﬂ%ﬂl@:
207 = (20 + 1)V = 400 + 2 - 20 + | = 44}
1 o |1 47 = 1600 + 240 + 1 = 1681
10 1 b =

.
[O—




Slep 2: Find (@ + ba + b)

—~ N — o~

T
arbilatrb)=Aat+rbhat+ra+rbl 2%

a | a* |ab =A% ¥ + ab ¥ b* P
N - 4% ¥ 2010 ¥V cP
%

ab  |b? S~—
ogyree)

Mental Wath 327 = B0+ 27 =900 + 2-60 + 4 = (024
— (24 =400+2-80 +\b=5lb

EX 2+ - ) = a” - b

Mental Wath use: Given a vb € a - b

| . | . |
f ] 1 W@Ycﬂ%@ = A
@ - b) A @a+b)  dstance hom avernge = b
Ex: bx8=T-V=49-1=48
1 / \
[ mewge  distance
& 1 8 otbs8  Hom avenge

AxT=8 -1 =5
Bxi2=10" -2 =9
Uxib=15-1"=225-1=224
28 % 42 = 40P ~ 22.—-1500,4519%
B x17=15 - 2% =22



Specinl cose ot "dowdle dietvibutive propertyy
T A A
Exatblerd=a+bicradd DP

=actbcradvbd VP

Do vat wee "FOIL' (eayy: fivst, outer, ey, lash)

Does not gevenlize v+ + O+ =72
Students should leam Digtvibutive Propertyl

Rread 42 Do Bw #17



what to bring to ass:
Ack students to bring Piw
Al and Sh.
4% ~ Expamme
wWrite 2" = 2-2-2--- ey Just notationl
Spum
n times
B 2°=22
2% = 256
2° = 024
[-@xmmnf
Def: A= AA--A for . w positive whole wimbers.
(
n
base,
Conseanences of Delinition:
AN I
ex: 27 2= 22202222
= proAuct o0 25
o 2\0
ule 1; A-a™ = A sawy: Just counting the number ot
factove

Mental Wath: 22 x b4 = 2°2° = 2" = 29-2 = 10242 = 2048

Bx: A germ cell Avides every howr how many celle in 26 howrs?

2% = 290.29.90.25 - (0241024102464 = T bilon



v compensation)
B 2%2Z«22222-222+27

ZZ
19
2}‘7—}2‘3’ = {2--}5 2G 2 = 2&
£l _£=L45 4
Nz

Rule 2 At = A" when a # O m dn

n @Mﬂl:

3
A"z = %; Faction notation

. alan-a Aek

"
o eqvnplr?vos
M
o ﬂm—w A&‘F

Teaching Aside: What e 5 + %° 7
Common Wistake: 3.
W fact, dvesn't simplity, Bxponential vules apply only when x and = o +, -)
and ave st counting factove

B @)'=2°2°2°2° =27 = 409

S—

s’
12 Z2s



Rule % @ = a™ fova 20 m, 1

ay = a™a" A" Def
n-times
2%
_ ﬁmm ~ule 1
=™ Vet of wult
Bt 2F=222555 Aet
=252255 cy
= 252525 cy
= (2:9) (29 (2.9 Assoc.
= (29

Rule 4 A" = (k)™

“When two bases have some exponent, we con form paivs’

A" = A--a) o) Aet
v 128}
= (Ab) (k) (A Any ~ oder
——
= ()™ Aet

These 4 vles ave statements albbout numbers.

Ex: Gimilar to HwW)

Simplity  22-6°18°
2h4



22223 5F

dea: factor wnto only 2's € 3's, then count up total ot 26 ¢ 2

. ZPZFZE _pap.aq

2%.(2.27
what albout <° 2
attern:. < = 25\
;{) =
& = 25 \
\:.5
J *
S =9
)es
5% =
Giness 5% =\,
® 50.5&% = Soi-m - cjm
@ 90 = 5'%’“ = 2 =i
5!’1!\
@ o e
@ GT° =P =11=1

.z

=520 - 52
= 283

le this consistent with Rules 1 - 47

0Ml@i‘F50#T ve
7

Heavdv@-ﬁ o that 111--1 = 1=5°
\—......,,......-J

m

Completely consistent! So ok to defive a° =1 for al a 2 0

what albout 0° 2
Tatterns: 27 = | o’
2° =1 4 3
%=1 o'
o° = _

0

“Sugpests con't define 0° consistently,
*If we want A" = A" then 0° = 07 = 00 undefined!

Read 4%
Do W #18

=

3



what to bring to class:
Ack students to bring P
Al and Sh.

Sl - Bven/04ds — o o Pwots

Ask students to write down theiy detnition of “even vumber”
Explain whig even + even = even wsing ther definitions.

compile liet of dete

& Aiffevent defnitions of even ey
A) o mumboer which ecowrs oy ekip-cownting by 2. (good 1o inhoduce)
) an even wamber of dojects can be paived wp with o vemainder
Vieual, used in pic proots)
&) A vwmber which 6 twice a whole wamber (can be vepresented as 2n for some
whole #n) (genenl, used n algy proote)
A A vwmber whose lost Agitie 0. 2, 4, b, or &,

sy to adlts all 4 seen the same € ave part of our notion of “even.” But they
ave ditterent ((A) depends on decimal notation). Childven yust learn all 4 one
ar a time € lnk them. (Baching € math exercice)
Ex: 2574 even? check with diffevent def's. which is easier?

Links:

W =) *0AA vew po ot eadh step
o, B B, 5 none left — even
".9.5 o :'.93 :‘.9:: teft — odd
‘2 e e g

links def 1 to det 2

v o

&6 @ o — 2 pvpeor

links dek 2 o def 2



Q=) comt w/ no skips 1224  doubles — slip comnting
Aowdle each ¥ 2468
will Ao (A later - see P 4A pg25 for eavly connection for a4

Avvwy Pictures: tfor cleaver/simpler pics)

|« meaning of dots.
not a Pt&c?{:m

EAeh oAA wumbey; it is
2 schematic tor gl
oA,
CAIMPL@ Proots:

Def: A praotic a detailed explanation of whyy a mathematical fact e tyue
* follow fom basic vules of veasoning «—same goal as teacking

* conmunicate - evengthing in math makes cense.

* Theovems - ave proven fact

* Lenminds - simple theovems which ave weed vepeatedlyy

Prots start with “Proot’ and end with, * 1

Ack students about their experiences in high schoel
Remember prots = explanations.

Proote in Elementnry school - informal, done with medels, pics, wumbere,

Theavem 1: The sum of twe even numbey 1o even.

Erw&(piowg)
- =] )
6&{?‘&1{% R VoW VOE '
ot wy | 18T even WA even ¥ S & even -
/
m = 2k boxes m = 2 + 1 boxes

even odd



ot (geovaic) Two even wumbers con be written as
— ask: def (©)
2k and 2| Then
2k + 2 = 20 + ) Distyibutive Propertys (ash)

e even by def @)
]

Theovem 2: “even + odd = odd"
The sum of an even nmumber and an odd wanboer 6 odA.
Pwot: victure)

even ¥ oAd & e, 16 oAA
[J

Proot: (Ageowmic)
Given. an even viunloey 2k and o oAA vwumbser 2] +
Zk+ @+ =2+ 2D+ Associntive Property
=20+ +1 Distvibutive Property
is odd.
L]
* These ave veal proots]
Sy Reasoning i clear. Note: Pictures become awkward when they involve lavge
nambexs oy mla'x’rm% nmloevs.

- Read &1 Do Hw Set #19.






what to bring to class:
Agk students to bring P
ap oand Sh.

52 Divicivility 1est [Aday lecture)

Allettere A a, b k| m vepvesent whele vumbers > ©

Vet Als divicidle by k means b dvides into A w/o vemainder, ie. there exists a quotient
q ouch that A =k -q-

It A=k Gome whole #) we can say;

/W'IAWEW

x b dvides A o
x ks a factor of A W%M}’Mﬂ&wedamf
* L goes into A evenly, need it however)
“ Al dvisile by k.
[SAY): Al are equivalent)
Exanples
1 % dvides 2
2 T5ie Avisidle by 5
2. b goes ntu 1024 A = how many times
4  Zienota facter of 14 =29+ 2" = 2° = b4 fimes)
We com wmodel “A e Av by k!
by
k { j—JA boxes 2 { & A Et

Ale dv. by k Ae pot dv by k



Ex Note 16 6 dv. by 4 what other wo ave?

16 +0) v/
b+l =17 =
b+r2=18 .4
b+rzd=19 X
16 H4)= 20 v/
+rs =12 X
b +8 (v #Bisdviy4

lx  ifBisnotdviya

(Think 1) (Thivk 43 2" columm) & colurn)
Statement () Suppose Ao Avbyk B 6 dvisble by k. — A+ BYi6 dvbyk
or implies’

Now ok at aums which equal 28 ich e Av by 4 When 6 one ot the addende v oy 4
when e the other?

28=0+28
28=1+27
28=2+26
28=%+25
28 = 4% 24
28=5+25%
28=b6+ 22
22=T+2
gh8+%7

&xxx&xxx&

28=A+B {\/ when A e, then Bis tol
X neithery avel



(Thirk 042 alzene) (Think 22)

Stotement @ Suppose Ae Aok F A+ Bio dvisde byl —  Bis also dv by k

We combine slatements () avd (2) by vsing eTx
[Gauy: " and cmi% i1

Division Lemima: Suppose A 6 Aoy k. Then B s Av oy k, < A+ Bio dving k.

v
write only — wp firet, then vead the lnst sentence bnckwads 1o get statement (2)
filing in the *¢" Az yeu vead it out lowd)

(A Tor theovems with, «= i the stiatement, we must prove both divections)

Pictwe poot: '—" Ale Avbyk Bie dvbyk — A+ Bis ako

k{ A 4-[4( B | = k( A+B

Aoyl Ble Ayl the cum must abol
O

"t A and A+ B are Aoy k, then Bie alba

P_{ A+R
L B st have
k A ksl B k vows, oo it
i@&hv.kn@ki

t



Agebwic Peot:
A dvuibylkmeans A=k afor come a

'—"FBis dv iy k. then b=k bioreomeb

Lo~
Hence A+B =k-a+k -b=ka+b) thk ="k - bome whole viumber)’
L N A
sulbpstitution Aetrioutive prepertyy

By defwition A + Bie dv by k

“@@"iPA+8iedMM@kablgd@FimﬁGWA+Eﬁk'-m
fov come whole # m. Then B=A+B-A=k-m-k-a
=kim-a)=k omewhde #

Hence Bie Av by k.
[When doing the aAlgeouic Praots, lael the cowmns in the picture
pote by a, b m vespectively)

HW| Read 52, do pradems -5 of Hw set 4




oy 2}

TIMT?M@W%&V@AMWM
B 284 dvisble by 67
ka } — 284 |
e Div Lamma,

B b 454 dvieble by 97
450 e }
4ien't

— 454 en't;
DV Lemma

There ave apicker wawps to test for Avieivlityg

Divisisility @et: A iumber s Avisivle by,
10 — endbwitho
— edbwithos
— adwih02468
et 2 dgite ave Av oy 4
bt 3 digite ave. div by ©
e sum otits dgits ave dv oy 2
—  sum otits digite ave dv oy 9
i the Afference between odd-position and even—position dgjts 6 Av oy i

SNERU R (R R R
}

!

Examples:
D e8I dv by 22 by 47 by 87
@ e dvby by a?
@) wWhich dvides 845107

@ ® # @ 2 g2 ©

le 874, 2956, 92, 352 AN by 3 97
Tp: "Cost out 9¢’

S 25 A 552

av by %
Mfz% a.

®

84‘2'!'2-:—"2{



5.
©  bgmeH dvby i

B+3+9= 1b
T+ =-1%
@) «——vot vyl
— BT2L5 not Av by 1l
lout 81295 i Whyy?)

thgmamwm? Wee the Division Lenma

[Write the folowing template on the bomd w/o the blanks, and doivgy the test fov 2 ar
the same time)

[lemplate: Use ots of spacel)
Preot of the test for 2.
By place \alve, anyy vamboer w. can e wriitten

n = 104tk

[

Thie # i& L s e the teat &, 12,
2 (o), oo it itis the last digit
i dv by 2.

By the Division Lemma,
wicdvby2 « i&’%@ds\z@gz

— b=02458 0O

[ you have 1 give vumerical examples aongs the wawy For ex. write:
124 = 12%10 + 4 and 0 forth]
A b

[l them that all ether proots ave similax
L Ve place value 1o break s int the test case and o # which 6 v by test &, and
2 Apply Division Lenima

[then Ao vepeatedy, emncing the Wianks and filingy in with new proot)



Tagt: Biase and il in preots for S and 10 - tel studentz not v copy them down.

Slow: Give time for them t vecopy template, Fll in proot for test for 4
n=100a +b
[ st 2dgits <100
MZSa)

Tasth Came for 8
Slow: Cive time 1 vecopy template. Fil in preot for 2 wsing 3 digit # al)

n=100a+\+c
=@ + )+ Qo +b) + ¢

=9 Y9 +a +b + 0
1 "~ um of digite
A + )
st Game for 9

Slow tveny slow)
st fov hon with dgite a b ¢ 4
n= 10004 +1000 +10c+d4 PV
=00 - A+ G+ +lic - )+ A
=(00IA+ 9 + IO+ a+b - c+ A

| e

1@+ + 0 b+rd-a+o
9Aw%ﬂ "0AA” - “even’

Rend 652 agpin, do the vest of Y et 19 o not tum in previous work)






what to bring to class:
Ack students to bring P
4 and SA.

5% tactove and Primevs

A factovization of a vumber nie a WAy of writing it as the product of
2 v weve viumboers:

n=axp

V7
tactors

EX Z2=%2x%x4
=2%b Al factors of
=Zuoxl T
=12% | 2% 4612

Bveryy whole vmber n has “tvial’ factos | and n.

Def A whole wumbser w1 e prime it ite only Tactovs ave | and . Wit has at least one
other factor ite compesite

[Say O and | ave wéither prime wor composite)

Do some examples of prime and composite)

® fnd primes, use the 'Sieve ot Batosthenes’ € - toss - thin - ')
R A

[Pt peveon to estimate the Barthv's ciewmterence, it size, and distance fom eartin o
the sun and meoen. - 2 centuny BC)



@ ® % @ % 1T & 4 W 1 =
B W OKR R 7T OB W WM R R B K
7% B B O 29 BQ B B B B4 B B

Note after cicling S and crossing out midtigles, the vest ave prime. Important for Hw)

Repeated tnctonng gves o factor tvee
A A
2 90 - or - 0 1B
2 45 2 % 2 % 3%
S 9 Ti: Split by lge fnctor!
/\
2 %

Coing a% Tor a6 possive vidlds prime tactorization - a fnctoreation o6 o prodnct of
primes.

Written W=p...... v, (m'nf-ﬂwhanwiepﬁm&)

Ex 280 2| Si20
/\ prime /\
0 28 Shidents An

A IR

2 5 2 2 1

Tundamentzl Theorem of Avithumetic. Bveny whole vumber (except 0.0 i6 éither prime or
& product of primes. Furthermore, each whole & hae only one prime. tnctorization.




Elementany Schodl Praot  suppese we listed everyy ¥ wp to some veally large
wvber and towd that they all kad prime tactovizations.

vV VvV VS v/
SR AT AN
2 2 25 222 %5 ¥rT?

Does that lage wimber also have a prime factoreation?
Wit e a prime - vo provlem, put it on owr list and logk at the vext lavger
W vot itie the product of 2 smaller wuvioers - which ave on owr list - each. have
prime factovieations

Wultiplging the twe prime tnctovizations gives a prime factorization tor the e

mbzey.
7 % ime factorization for big #
x

/

W éither caze we can put that lavge & on owr list and lock at the vext wumber: By the
same avgament, we can put that # on owr list as wel. [Explain wig)

Each time we put a vuumboer on ow ligt, thdpauémexpwnw%wmwrmmxf
mbzey eon the list as well

e ow et giows until it contame every whede viumloey!
O



Praot wsing Atferent logic)
wak along the # - line. Put 4  over each wabzer which 16 prime or o product ot
pYimes.

Suppose some #e con't e checked Let n e the samllest of those numbers.

NN NN NN NN NN NN

S e W\MJ/

n i not prime — w6 compsite and wust factor:n = a - b where a and b ave
emaller and checked Each coan be wriitten a6 o prodvct of primes. —

t?Yi

n can be checked, bt we said it couldn't el
Contmdiction omething i6 wiong)
The onlyy possivlityy owr assumption that come #'6 can't e checked i6 wongy —
al o them can el
O

Read € 5% and do B eet 20



what to bring to cass:
Ak students to bring Pw
ah and Sh.

%4 \Wove Primes

[Gay: W wdays cass we put together the divisibility fest with the Fundamental theovem
of Arithimetic FTA) )
Test Primality

1 test it a vumber w ie compesite or prime:
1" Need oy check for prime tactors.

i n e composite, n=P PP oy FTA)

k
=P - bome whole &)

= 1 has prime factor
[Bawy: This e olovious, it w ie Avisile by b, then it nust be Avisle by 2 and 2)

2% Need only check primes wp to T

e | |

Ex  Tactos of 260 | 2 % 4 b 9 12 8 %
Sl I
prime tactovs B
ot 26

2 = emallest PF. (\[Z6

BEx wWhatie s x 177 zzmvvxmashzz

I R |
Tactoe of 221 | % 17 22
1% = emallest PE (JZZ = 15




CiNess: i {omalest PE (n

Check: CEal AR AL R by FTA

Acame P e emallest TF

Then w=¥% ¥ ... P27 V2% F
#n}?}z *“?‘méﬂ s

- & least one tactor of a composite # wust be (Tn . ot wis prime.

Primality st © test it a4 wumbaer n 6 prime, one need only search. for prime facteve
p of n with p (v

N
v
k:
‘
u

Vs 165 16 prime

Bx k100 primez OO {02 = (27

=2 =%2
Z X %X O w ®» 17 v 2 29 3
-~
or 00
280
2 Vv
S

Diveion Lamma.



Ne 1001 e net pﬁm@l

The vuuboer of primes,

Have students Ao the folowing exercize: & ~ 4 min)
Create o handout sing: Wathematica, eiz) of all primes wp to 2000 Aok them to count the
# of primes in each of the nterile: 0 - 250, 251 - 500,501 - 150 751 - 1000, 100\ - 1250,
125\ - 1500, 1501 - 150, 1751 - 2000

Have them genente this lle:
nterval # of primes
0 - 250 SO Ak
25| - S00 42 -l the # of primes increasing or
SOl - 750 27 Aecvensing?
751 - 1000 %6 - Watke a covjectuve albout the #
1001 - 1250 26 of primes
1251 - 1500 5
SO - 1T20 %5
1751 - 2000 ]

The ea, of cowse, 6 1o get them o sowy that there ave o finite ¥ of primes.



Ten Aaw:

so L
P |
o AL
S |
o T .
— -
) 250 S00 TS0 000 1250 1900 1150 2000 Finife #

[y Furthermore, Hw 4 in dae Hw shows that for any # . there ie n consecutive ¥e
which ave not prime. Theve seems 1o be a lot of evidence for o twite wumbver of primes)

1l students to put epace here . ..

Coviectwre: Taere ave o fwite # of primes.
IF o0 st tham in oder:

259 TW..ccn..... P
L/@vmwmw.
and consider N=@2:%2:%5 ........ P +1

By FrA gince N it s prime or a product of primes But it can't be prime since N P.
lavgest prime

Since it e a prduct of primes, some prime p >\ in the leh 2.3, ... P imust Avide N



Gnee 2% ........ gMNm&dN%?W&M@m!mm@ﬁadNb@?

Contvadction becanse p 1.
[Bay: owr conjecture st be wiongl The opposite wust be truel

There ave an nfnite # of primes.

[Now go bnck and il in " theorem Budid) : There ave an . 2" before conj, emce
‘coniectme:” and veplace with “Preot : Suppose,” then put box O,

This type of preot e called "Prewt oy contmdiction” \t 6 usetul in teaching as well
By

Jimimy; etates "(a + P = A2 + 12

el Jimimyy i this 6 trie, then

G+ =L+T=2b+49=685
A
But_~ H

1% = 69 ' Contvadictionl
Something must be wiong with your formudall

HW| Read 654 Do Hw set 21,




SO JO S N0 AL ANV
SHOTMMN YN} ¥ A "GN

10 KOOI YA DAY AV} F| A00| 4| SA0Q. NNV VAYNGHAD IO
UGN P50 SOWAD 30 KMV DASS0D V) INBAY 2IMY221Ma7 v aAvw

@wovarrap fowsvaron) - 9 SPWIA 3O XTI DY) PV POND

Labl blbl <lbl \Sbl bvbl 22bl \ebl Z\bl Lol \0bl a8l blLal
Ul 108l ball L3l g8l LLL bSL sl Lvll WLl 22l <zl
1e9l Leg\ Lzg\ 129\ blg\ <\9) o\ Lo 109 Lbsl 2859 blsl
el bbbl 2bbl byl Labl ¢avl 18vl Lkl babl <5hl 1abl bl
¢lel 194\ \9¢) LZg) \Zg) blel Logl 202 \0%l LbZl Wzl b3t
gzz\ L\Z\ <lz) loz) 26l Lall 18l LI b9l 25l 16l ball
IO\ 290\ \90\ \a0\ bl beOl <0l (20 \Z0l blol 210V badl
Wb Leb bZb bl o LOb L8S <99 |88 LL8 <93 bS8
08 LblL LBL ¢LL b9L 9L LSL &L ¥l b2l 22l LZL
b9 259 W9 e¥9 W9 29 bl9 L9 <19 LO9 09 bbs
Ws ¢7s 126 b0S 205 bbv \bb LBV bly 9% <9V 9%
bOY 0V Lb%e bB% 28% ble %2l% L92 bS%e 25% bvz Lve
\8Z LLZ \LZ b97 297 Lo 82 WZ b%l 2% bill L77
gLV 9V g9V Lal el bbbl 2l Ll gl LZL 2 bol

L 19 9 bs 25 W ¥ W Le e bZ <2C

LLB
\ZL)
lLsl
bz
Ao
xAY
Lbb
LSG
blL
o
LSy
le2z
XA
LoV
bl

o0z - \aly

osll - 1Qs)

00s| - &z

szl - 00N

000\ sl

sl ~ 04

Q0s - 167

sz — |

GOWIAI 4O JGAMNN WIINFE
HUNG 259W) J0

WOV W GTWMIAD JO SR Y} N0
bbb\ Lbbl Zbbl

clgl L8l 198\ 198\ Lv3l \«8l <28
oLl bb? Lb9\ b bF9\ 99\ <99
196l bsal g6l bval Zbal 1esl 2Zsl
gzl bbbl LY\ <Z¥l bOV\ bbZl 22|
bZ\ LLZl bsll bvZ) LgZl \eZl bZZ\
LiLL 6OVl 20\ LbO\ b\ b0\ L300
Wb ¢8b LLb \Lb [9b 2Sb LYo
C5% b2 bld LTB <78 2% 3
bOL 0L W9 289 Ll19 <l9 199
Lga Lla s b9s €95 L6S LS
by evv bev <ev lev 1Z¥ biv
lee Ll <l & LOZ 2bl <92
Wz bbbl Lbl 2bl bl 181 bl
20l OV Lb b3 <2 blL <L
L <l 1 L S <z T

000Z 0} dn sowiiAd 3o Jo1



what to bring to oss:
Agk students to bring PIm
4N and Sh.

9% GCF and LCW

The greatest common factoy e ite own defivition, ie. list all of the common factors of 2
numbere and take the \avpest:

Ex  GCF of 2b and 84
Tactore ot 26: 1\ 2 3 4 b 9/12)18 26
Tactove ot 84 122 4 6 7)12/14 21, 28 42, 84

N oer

GCF (36, 84) =12

Eagier wawy Prime factor both wumbers. Then paiv common factors.
/‘FW
e ey
2% =[2) (2} B %
g4 =12-12/-\2)- 7
B o i
Biggest # which
Avides ot “2:2:' 5«12

(GHIY)

The Least commen Wultile LOW) ie ako ite own definition.

1 Find common multiples.
2 ke the smallest

Ex  FwndLom ofib 24 Ghudents do)

Wultiples of 16: 16, 22,48 b4, 80, 6 112, . . .
Wultiples of 24: 24 48/72. 96, 120, 144

emallest]
Lew (16, 24) = 438



# Prime factovization
#2 Taiv prime factors
#2 Wultiply, paive with extva primes

16=212)2 2 | ptwa's
24=\7-12/-12]- %
L

miva

LM (628 =2-2-2-2-2=48
S o et Reso ol

t%u‘ve extv

Note: GCF ., b) { min @, b)
LeW (@, b) 3 max (a, b)

I fact one can define GCF and Lo in terms of prime factorization.

, o SAU
Prime factorizations of a=PrP2....... Tt Ep ;ﬁag Afbevent
fom each EM
b=P"- P2 ... P bt eame tor
t T " 2 ond )
_ i by, 51 win b, &2} wain iy Sl
Then GCF i, b) =P "™V 9 2 sauns i, Py

Lew a, b) = ‘P‘ et -?2 waca ey Pk P (7 . %)

Find GCF € Lom of 26 and 84
=257
. means we puwt 7° = | to f’m%% Vi
%ﬁzz'?p‘*-7=> 4 9 primes
GOCF (Bb, 84,)_;2m1w(2.2)_5m’n(2,i)_7mjw(o,a
.:22.5%,70__:4_5;\2\//

LW (56, B) 2 17 MWEER 7 maEd o Mgl
@ 95 5271§4QT¢428.;280,284@



HwW Problem in S in Hw set 22
Prove that GCF (A, b) - Lem . b) = a - b
Note that min v, 2) +max . e)=v, + 5, . &

def: combine

i T =t

G‘\C:F m’ [19) ” LGVW% Lﬁ) o~ -‘P m‘m&;.é?) . -P P Ve vP m'n—[-rk,‘sk) = ? max Yy . &) P el 61)
i}

i 2 i k

=P Al By ) A (L 6y) P Wi g, So) + i g 6) P i (. S) + max b, 51)
i

2 k
¢ S
Ay Oder Tower Bule |
= ?1 e :p2 YR s ,Pk T i&l@ %)

=P P, PNP PP PRkl
Any OvAer
=A

HW Prblem in S¢ i Hw set 22:

o2& )
s

02=2"2 17

GCF b 102 =2 371717 = 2
2L (16102) =16 - 102 = 1600 + 22 = |52

Lewm (16, 102) = g\b.

Note: LOW (16, 102) = 2'- 2 - 1T =16 - St = 800 + b
= 8lb.



HwW| Read g 55 Do hw set 22

Give tuiz o go over KW or practice Wentnl Wath

[ yon want, you can show
GCF A, a ¥ ) = GCYF (., b)

and then go on to prove the Buclidean Algovitim.)

Coution - This lecture follows the berk EXACTIY Wetructor - photocopy

(- e cavetul Aot boving students

Lectwre 25 - Fraction Basice

Prim Wath 28 pge 52-57
Prim Warth 3B pgs St-62
o handowr for wdny e cace,

TS [ shudents Bring Pw 4A to class

Factions used when there 6 a standad wit but we want to measue using sualy)

cmaller wnits called the fractional wit

Ex 4 guarte =1 gallon
standavd unit: %ﬂdiaw
fiaction wiit: quart

% quavts = 7
Netation 2
4 %mlian.
—
stomdavd
unit

wumeratoy = # of fractional wite
devominatoy specifies the tactional
wnit; it ie the vumber of fractional units
n the standad unit

[Bawy: Fractional wit wsuallyy Avesn't have ite own name (ke "quart” avove) -

It ie defined by the denominator. 1

Netes

M Yt now the standavd wnit (| have 3 water doesn't make sense)



wWhat fo bring fo class:
Ask students to bring Py
4l and Sh.

bl Fraction Basics

Factions ave wsed when theve e a standavd wnit, but we want to measuve Wsing
another weualy smaller wnit called the fctional wiit

) wmexatoy = # of factional wiits; it is used o count:

2 mile

4 devominatoy  descrives the tactional wiits it equale
the # of factional wits in the

etandavd one.

Ex  4laps arownd a tiack = | wile.
st wnit: mile
fctional wiit: lap = + wmile
zmiles = 2 laps.

M Factional wiit usually, does not have ite own naume (ke "lap” alove)
[6AV): It is defined by the denominaton)

@ st aways know the st wnit: () have 2 water,” does not make sense)
This notation e confusing. Common Erovs:
- Thinking of 2 a5 2 vwmbers, not |

- Thinking lavger denominator means lavger +.

I



Teaching Gequence  [GAV) Done cavetully to avoid wisconceptions avee -

| (Gvade 2B) Factions ave intvoduced iw{:wvmﬂl@ n @mal% | - Z using “one-half’,

‘D quavters’ and
Avea, Wodels:
]
e %
Not 2/4'sl
WMeasuwement \Wodels:

Set models ot so good) XX XX
X X X|¥%

[ Have class lodk at pages 28 pg 52-51in Handout hom Sing 28). |

. (Grade %B) Notation with
v, i
Lot A i,
v 0125456  °°
5595595
.Com{amiww%lgwlww
Aenowminatens some: @ %
~OY- 2 r 2
3 &
NUMEYATNG GAME:
Prepares students. [T T | %>
for &> 22
)
B | | | 7

eame & ot smaller wnits)



Prim Wath 28
op S-S5
[Lodk ar Handout pages pg S4-56 )

. Grade 2B) Renawming fuactions. Fractions can be vepresented n ymany equivalent
WS merals)

) Fraction stvips. - [ see pages S1-58 of Hand out |
) Sudvide aveas

1 _— i — -

\
NGNS
-5

—%—b ilustyates
[ Handout —7 8

RN U

Eﬁ

FYMhan'Eulm &= %MWW16&%>Q.

&) Wansiion From pi&’rwg = Abstvact

2.4 .2_¢
S 1'% 0

. Girade ah) Simple adding and sulotvacting

P 4A
) Game denomination: [ see Handowt pg 42-4% )

2 fifths + 2 fifths = 4 fifthse
% cevenths + 2 cevenths = S ceventhe

Genel Principle:

‘once you have the same actional wit addition ie the same as befove.”

; . A, & _Atc
Faction Bule 2: S+ C =S

) Closely veated denominatovs:
cownt wsing smallest factional wiit



®1,1 _2,1_3 Thalf = 2 quarters
7 S i
” Ay ‘Q@
@/ </ <
2,1 _
2+t -
_O,1_0
A
(in &4 2 = | Oompm’ieon
9 5 ‘ xﬁ,_z Mol
W7 _1
g Z
_1._0.0
2 878

VL wod pravlems.
2 of childven in a choiv ave givle. ' 8 ave boys, how many children
ave theve altogether?

7
4 pes—— ‘1 fuwut = 8
—— | S wite = 40
@irla <

Theve weve 40 childven.
Note that | wit = Lof the class.
> .
Standard wiit
e
factional unit



Read g b1 very cavefully. [ Fractions ave generally a weak point tor prospective
teachers, |

Do Hw set 24

Bring 4A € SA to class






what to bring to ass:
Ack students to bring P
Al and Sh.

6.2 Wove Fraction Basice

Feter had 400 stmps. § of them were Snagapore samps and the vest were NS, stampe.,
He gove L of the Singapore stmps o a Fiend How many stamps Ad he have left?

16, Wiend 72
BT 8 wiite = 400
Sy 1 unit = S0
Singapore WS, 7 wnits = 350
H&W%Oermpa

v\ (Giade &) Wwpvaper and \Wixed Numbevs. (ppo. S2-5T 4A)

Def () A mixed wamber is a whole wumber plus a fraction: 24, 72 <

(himk: 2+ L, 7+ 2) ensyy to wnderstand

(i) An impvoper traction e o fraction & with a Y b Bx. 1,12 s |
easiy to calowlate
Wiked mumbers  «—Comext Improper Fractions.

Ml%:

§¢ﬁ+ﬁ+ﬁ+é~; 2
® 4 4 4 4 4 ”4




@ 4% e how many thids?

BB

14 thivde or & 2
mgmmmamu,f‘%
2 ~
AL
oAyl
5
VIL Fractions trom dvision
[ SAY: Wse word provlems! A, pages 25-25)
7 childven wont to shave 4 cockies,
How many, shauld each get?

[ ASK: 16 this partitive or measwement Az |

P P XX

Divide each cockie wio sevenths = 4 whole codkies = 28 ceventie
= Bach child gets 4 <7 = 28 sevenths = 7 = 4 sevenths

% cokies eachl

e implies 4+7=1.

Hence

Traction Rule s a+b =&

T+
This shows 17 W=z x
eqpivalence of E SE2
the folowing \ Y
52 12



VIL Adding wilike denominatore G py 51-44)
wWe can't add fractions wntll we have the same fractional wnit: For unlike

Aenominatovs, we need o vename voth fractions.

\. Fictoval Approach

Con't add wntil we
have same wnit

L2
kR " \
@rg-}; mmg) Big box i6 SiA. unit

Fractional nits
Chop both wows to
get common unit {g i
+ =
i + ﬁ‘ = 9-—-
10 i) 10
v 2_-2 [shudent's do)
5 7
Z - Z = B4 _ E = |B
) T Z 2l Al
Note: Pictures show common wit = product of denominators,
(mae ot most efhicient )

2) Mostvact Mpproach.

2 5 A

2 b
e—
YERAE

=

N
LN
N

Lo (8, 6) = 24



Fraction Rules 1 € 2 =

A C_0A, e _ adtbe
b A7 kd " vl A
\J’“\/’
et same TRule 2
denom.

[SAY): Do nat just tell students this vulel Wodel it untll students understand

use models to develop Mostvact vule |
(2) Wixed Numbers: 125 — 45

2 o 1
g T 2
Ze-AT =S+ THE =T =73

Common Brvor: Beth writes $+2=2.

wWig? [SA): She s thinking ot fractions as paire of wambers. |

Con help Beth by
@) “Proot by contmdiction’
"Beth, your veasoving gves

4 _ Something e wyongll’
27274772 "0 "

[ A "Proot by Contyadiction’ e a teaching techniaue as well
2% o proot methodl )
) Pictures: [




©) mh@» then 1o covvect avitmetic
v 2 O 0 _0

25T B B 5
Lesson: When teaching tuctions, dow't move pictonal = avstact too fast!

Read g b:2 very coavetuliyl Do B set 25
Bring SA to next class






what to bring to class:
Adk students to bring P
ah and Sh.

6% Wultiplication of fractions

[ Do not write on boad, go over in textivook: |

o far: fvactions are WS o measinre por o
NOw meve and meove, we want 1o think of them as mumbsers which can e +, -, x, +.

amalm% Pvimiplea;
Cormrvisiative
Associative
o “How wuwnbers behavel’
distriontive

\dentityy

For example, we cowld nterpret faction nutiplication as:

2.3 _ b (Gimlarfohow

777 17 we Add Tractions))

but «aam’rkin@ stvange happens
Jﬂ*‘x"g - ix2 2

= Sl e £

C- S oo >
would imply 3 =1 Gince by m. ident: 1o guliy # such that1-a = a )
= Not a good nterpretationl



® awoid wisconceptions (like the one aloove) teaching tinctions must be done covetuly!

Teaching Sequence

Cose whole # x fraction
dd definition of x &till works!
Zxy=Sqgowpsot =% + 5+ % =3

|
! ! I .

—
B S A S

Think: Zx £ = % growps of 2 fifths = & fifthe

-
]

Case 2 Fraction x whole.

Old interpretntions:

1 1
A% 3 = % growps of %
—rT
what ie % growps?
gwg%amzm%%'

e
7

Need a new interpretation of padt!

Ex: Note that Zof 12 egge = 8 egps

0000
0000
0000

which 16 the same a5 12 growps of %




ng:
T TE gel
bl
%
waite
%pa@%%»%
cose cose, 2
T > il

Note:zxt=4+i+i=2=L0of2=1x2 Commuantivel
[SAY By making this nterpretation of fuaction wult we see that the conmuintive
property sl holds. W it didn 't then factions wouldn't behave like

wimbers shonld |

(ase?  faction x faction
Note: & % g = 3 of 8 ninths = 4 ninthe = 2

Wosel:




e» wwdlahﬁ
/ lke whole #'s: 2% 4

S~ new factional wit
found oy wultiplying
devomivatove: 5 x S

(VRS

f;&

4
15

N
NN

Gee pages 49-52 pt P SA)

e model motivates the abstvact notation:

Faction vwle 4 & =55

weovd Provlems
— W Jackson brought 's of a weed plle into the house to use in a five. He used

only 3 ' of what he brough in How much of the wood plle did he actually use?
e

D

5.
o

Db

2
*40

&l

E _ AxZ  _ 1
L9400 %0

gkip if not enough time
ENEN

- He used 2 of the wood pile.



Division ( Reviews of measuvement and Fartitive )
Weasvement and partitive nterpretations ol wevk for factions!
[SAY: W fact; we need them to make sense of the “invert and wultiply’ vule. |

[ hie can't be skipped: |
LYo can follow in book it out of time )

Weasiverment
Avision 12 + 2 means "2 16 how many 3'6 7"
12
K’J_“J;"\
LT 1. 7]
N
5
Tartitive
division 12 + % means “12 i6 % of what 7’
12
F’_——quﬁ
l ! ! |
N
7

W fractions, we wse the same nterpretations, but the digrams might e Aftevent

Ex | Measwement) It a vond e created at 3 wiles per week, how many weeks ave needed

to buld 12 miles?

 Notes: Answer 12 <4
- Liping WA study: Only, 42% ot We. teachers covvectiyy fouwnd 13+ 5.
- Game study: only one WS feacher was able to wake wp a wovd

M

SAW:

prevlems like ex 1.



Wnterpretive cpuestion: 13 ie how many §'6? A

get students to
come up with
Diagrom: 12
e —
T Tz
1 4
2 Z
=% 1%

 wile = 1 week
EEEEEET Lmile = & week
TTT’T 12 mile = 3 weeks + 4 week
2 2 24 =55 weds

1t will ke 23 weeks

Ex 2 (Partative) 5 of a jump vope 613 meters, what i the lengtih of the ope?
interpretive cuestion: 12 ie 5 of what?

12 & &
57 Z-

Steps for writing: down the madel: [ page 148 in text book |
) Draw the “what bar" and lakel w/ a 7

l |
S

7

2) Find 5 of it




(A 15 te 5 of what? Roint to each piece a5 you 4o |

oA 2
T : %
e | twat = 13
%{___/
? 2 wiits = 23
he vope & 25 meters long,

Z . s . -
Note:12 = 5=7=12x2=2}

[ GAY: 16t indication we ymust “invert and wultiphy'}

Hw| Read g b3 very cavefully then do Hw cet 264

Bring SA € bA to vext class.






what to bring tv class:

Ask students to bring P
4A and Sh.
b4 Dividing fctions
Witimate goal: “invert and wultiply' vule
But st axplam concepts
. What dvicion of factions means | Y
. long time
- How to divide g5 el

usings modele, interpretations, and wod pravlems.

Teaching Seanence
Case \: Whele + Whole Review
Ex1 2 gvle shave S cokies eqwlhﬁ. How wuch Ad each get?

FDor MD? 'S i 2 growps of what?”

Either:
=
£

S+ 2 = dhaded portion = 5 half codkies = Sx 5 =%
Answers are equivalent: 2% = 5. But 2 viewpoint e starting point of fraction dvision!

S+2=5%%
Vg



Case 2: action + whole
Fartition faction into growps.

Ex 2 4 boys dhaved § auart of juice equally
How nuch dd each get?

@FDor WD? "2 i 4 groups of what?*

. :
/'"’_—_/k—‘\
L 1T ] 4 unite =
Sy _
¥ lwit =2+4 =¢.
R
1
3
Each got ¢ part

‘Diviﬁlim@ lalg 4 't
the same as vt
by '

Ex 2 £+ 3 using Area model




Case s Whole + fraction
* Conceptualy hadest case. Nse modele and word prob.
Ex 4 Jil bought S ovanges. She cut each into 5 pieces. How many halves Ad she have?

PD or (MD? S ie how many 3'67
Dividing by § io the

OO O QO gy 01
@ GD @ GD QD

10 pieces :
Hence S5+1 =10 ‘ b

EXS Jim decided to wak to Jil's house Hrom Wis. Mter b ecks he wae % 's of the way
How far apart ave their hovses?
FDor MD? "6 s % of what?'

b
HJ—/ fuwit = 2
? 4 uwite = 8

che lives 8 blocks A
A%WM‘!‘II@-: b:2=b:Bx4=

=(tofb)x 4




Cose & faction + fiaction

&beu@n@V\m@
7 7

-0~

& ie how many 2's7 SR |

Showe Eil o
7 7

AN

ol per ;,\wmp # of growps

W general
F{MWWI@S;%,}%,;m%o WY%M@M@F}ZE}

Note that this leads 1o the commen * invert and multiphy’ vule.

Ex 1.2
4 3
Abshiactlyy §+5-3+§- "2:8-5=4%}
Ebdal -Rvdg e 4
V\wvealaefmaﬂlgz
b+5=GrG=adrbe =f=4x
w

invert and wultiphyl
Note:  ie the nverse o vecipvecal of &.

This move genenl vule folows fom partitive nterpretation:

ExT1 5.4
b1



PO 2ie 4 of what?

e 1 1] funit =24 =2
k“‘_—'\/"w——“/
7 ?=Twite =2 x 7=2

w_z ReAd g bA and & bS. Do B set 27.

Bring Text boek o next class!
Sing Sh
Sing bA






what to bring to class:
Ak students to bring Pw,
aA and SA.

LS W@ove Division of Fractions

[ SAY: duy we will spend all of dass on word pravlems | will do a few, then you'l do
some in small growps OF 2) and present them at the board,
Vowr Hw is to write Teacher solution's to the proidlems in the text
we will do some in dass. )

Ex Sam spent Pt his moneyy on an $18 book. Yow much moveyy Ad he have ar fvet?

e agks "8 6% of what?' = PD for 18+ 2

1% 2 % wiits =18
f‘——'};’\\
LT 1T lunit = 6
oo :
? 4 unite = 24
He had €24 ar fivst:
b

Note: 1B8+2=18x 5= 24

Lwarm up. Assign problems (), ©), ), W . From prablem S of Hw set 24, Assign |
provlem o each growp of 2 students so that each growp has a proldlem.

- While they ave working, wite prolems on the boad

- Pick groups 1o give teacher's solution.

- Pont out PD ve. WD {or 1-step problems.



T gy
) | l ! | e L T T T ]
(1111 ?
—
? PD: 'S0 is £ of what!
7 120 7 .
D S . b whits = 127 - 7 = 120
@B | I l | b LT T T T T _
S 1 uwait = 20
EEENN pen  Jacket ?
o 20 - 1= €13
L0 He had €1z left:

[Spend vo wore that 15 minutes! |

[Now assign word probs 1), ©), ), ) of prov S n B set 27 ae before. )

7 7
P g
W [CITTTTTT] e TTTTTTTT]
e ——;
ZA0 1S
0
hH OIITTTITTT h [ HARD! ) le
(1) oy i Z witse = 8 bow
R S S

D &7 5 1 wiit = 4 bowls
W S e ol

= 2 wits = & Plates
1 wiit = % Plates
S wiits = 15 Plates
[ Note: try preblem (W) using algdova only, betore class. Enjoy!
Singaore |eves 1o give these type of provlems. |



Creativg \Word problems ([SAV: WS. feacher's ave watoviowsy bad at this! |

Ex1 write a word provlem wsing WD for 26+ 2.
N WD 36 6 how many 257"
(2) Dvaw diagrmim

%b
.”_‘—J%
LT[ ]...7...]
(]
Z
S
CRA
) Anaweyr 2b+Z=2hxg=90

@) Wake wp Word pravlem which would poduce model:
Jenny has 26 yade of vidbon. It takes 2's of a yad to make a bow.
How many bows can ghe wmake?

Ex 2 PD word pravdlem tor 26+ 2.
) PD: 26 i6 £ of what?

@) Dvaw dagroum: L1 [ [ |

3) Anewer: 90

@) Wake problem. (FD works good for “vefore and after situations)
Jolw used 56 min of his break to eat nch. 1 this was 2's of his total break time,
how long i6 hie byeak?



i Stey weA gamlaim

Replace step 2 with a move complicated model
HW eet 27, prob 4 ()

450

K"’_J\—‘\\

I l [ |
B [ 1]

T

?
Solve the model: 2 wiits = 450 S wiits = 200
2 wits = 200 { uwnit = 60 unite
% wiits = 180

salley made 450 codkies. She sdd L of them and gave 2's of the vemainder to some
Fiende. Yow many Ad che have left?

Hw| Read g agaim. Do Hw set 28,

(n pravlem Sg. change 2 — 1)



what to bring to class:
Ack ctudents to bring Piw
aA and Sh.

bb Fractions as Numbers

[ SAY: Wnderstanding fraction arithmetic becomes ncrensingly important as students
prepave fov algeova. |

Faction avitmetic e developed wsing many arfilumetic pravlems like the ﬁpllawiw@:

Ex HW set 29, Pree 24

| .3 Z oA\ Ml 242 3y 12
[+ 5+ =G5+ 5% 65

~(k+2).2. 2 Astvioutive Prop
=(B+8) T Rl R4
-k 72

= % 4, B

Students do vest of the provlems in Hw set 29, Prok 2. (n growps of 2. S min)

Faction Arithumetic — mathematice
[SAV): We used models and nterpretations to genemte the S vules of tractions.

le it possidle tv use different models and wterpretations to genente Afferent
lout valid) fraction vules?

Then, for nstance, each cowntvy ov dlasswom could have o Attterent wayy

to add factions) |



recall from g 42
“Al indentities (n partiodar, the avith. vles) con be dexved tom the axith. properites.”

Thus
Avith. Ruest-5 | faction
tavamfﬁ% avithumetic.
we ave fowced to make these vules -

they Ao vot depend woon the models or interpretations.

1@ dhow thie, we assume theve i a set called “Factions” and

- Theve iewm@wmgfa+m X them
- Theyy satishy the arithimetic properties (Any ovder, dist, dentity

The V\mlﬁpﬁmﬁ% weree praperty
For each novzero taction x there ie a widue taction called the inverse, 5 such that

X - L=l
Faction: 1,2 % 4 %
werse: 1.4 L. 1

r
fractional wiit

Det  Bach traction can be vepresented by a wultiple of a factional wit:

=at .

TR



® prove "properties - wles” we need the following lemma

Lemma  Ascuming cmh@ avithmetic properties,

for a. b + O

Proot
Lodwd Lo mult identityy
=L ranlt: inveree
- PN B g Ay oder
=114 Y,
=+ il identity

Tum Rules -5 Blow from the def of fractions and the arithmetic property

Proot
Rule 1 )
bn b

o Looan-t-l 2L -,
i gr=an-g- =@ -l - 3)

det  Lamma oy odex
=2 def of factions, mult inverse
=& k1A

Bue2 L+L=a-ltc-i=at+ol=2

N G ~—_A
det detprop  dek



Tule % A+l =g

deft of dv
A+ = xoa =bx. Mulliphy by,
At=tb0=( bx=1 x=¥%
cawgm’ﬁlar wudt vt A

50 atb=x=a ;=%

5
de%?{:rm.
Rule 4 Hw

R~ S By def. 2réoy o 2=54x
Then

=

.

(40 =45-%= (eI
— A

~—_~
any oder  det ot
"4 factions

Tin
Ola.

=1¥ nlt nverse
X nult 14

%

e
.\.
o
1\
%
!
Tls
R

i
siF

= -
S AT
Rules RS wultid

"“weyses ave the same as reoipracalel"

=1+

Naote:

sis

=

Sis f—*

HW| Read g b Do B set 29, Bring Primany math SA ¢ b to next 3 lectures.




71 Rativs and Proportions

GOAL: © define vatio
Hoave clase open Ging S to Py T
Start veading together Have students Hl in anks.

call attention tv
‘Wevement from Concrete < Pictovial
“Bvery problem e in a vew setting
page b, simplityy by crossing out

a8
Z2i5

[ AVOID WRITING RATIO IN FRACTION NOTATION!

wmhae‘rmwf

- Fge T1-18, note teacher's solutions
- Fagge T, child hints at definition
7: 4 means 7T units 1o 4 unite

= 7 and 4 ave i the same waitl

What to bring fo ass:

Agk students to bring

ah and S

m




Tage 19| Gt student at the boal

Send B ov 4 wp to the bond, assigin them each | provlem from practice Sh

eu%eeﬁm: 457
Give 2 miniates Tor student to tvy to daw teacher coutions.

Then, instyuctor veads pridem, and docs works together o bUA T5. With student at boad
vead poges B0-8\ vote

vt doesn't appear 1o e a vumbex

- Do prodlems 4, b, 9 of puctice SB auiddy - cloes helps buld pictures!
Deb: A pewortion ie o statement that twe vatios are eqpvalent

2:%2=10:0

Nete that
* the wit is the same for both quantities.
Ex: atio of ovnges to apples 6 2: %
vealyy means
2 decte v 3 dijects.
Ex: S0 wiles v 1 howy e not a vatio caled a yate

“For a specific situation, there i a wnit which measuves both quantities.



Bx The witio of Jime moneyto Gam'si6 2: %
i Jim haas 10 how windh dogs Sam have?

10 " 2 wits = $10
gt Sy
J LT 1] funit = €5
< | l i | 2 wniits = $1S
S —
7 Sam has ¢S

[SAY Here the wiit e a S dollar bil Jim has 2 fve dolar bile, Samhas 2. 2:2=10:15
but each i6 mensned w/ Atterent itz a e ve €1,
Dek: we say the wtio between two qpantities i 2.: 5 it theve o a wit ¢ that the 1st
Arantityy measures 2 wiits and the second measures s wnite,

Ratioe veprecented o6 fctions

Because vatios Wave wanyy eqvivalent vepresenintions ke tactions
(2:3=4:6=12:B=cl....) they ar often witten as tuctions:

T to page 24 of Ging b vead and Aecuss prodleme b-\b aickly,
Nete:
- ytios can e converted it
facton of ol 2:2~~2  (pedlem b
- tumed o o ecale tnctor 2:2~% (piodem 7.9
- Fiactions can e wsed to wiite an eqivalent atia el 9)
- Mter a vatio ie twned into a traction, the fraction ie a wber, but the vatio
6t his i because we specitied A whole wnit in ader to write it as a fraction.



Thias,
"atios ave tactions that ave waiting for o standad wiit to be epecitied”

Thie mmakes vativs move vereitile then fractions, but we cant think of them as umizers.
one wove time. 1o e suwve: vativs ave not numlzers!

it time, go over prbdlems in Practice A of Sing bk Guggestion: 4,7.9)

Hw| 'ead &7l and do Hw set 20

Bx: A bag contring b white avd 10 ved wmanidles. 4 white mantdes ana 20 ved wardles werve
ndAeA to the gy What 6 the vatio of white tv ved marvles in the bag?

L0 420
Gt

W

10:20=1:%] cowect anewer!
D

yatio wtio the vtivie1:%
vetove  beng
added
s veduce

ot

2:9"Y1:5=4:10=2:5+4

No watter how you try, WW'T‘EM amyﬂt{v“m"(ﬁf», ¥, +) Patios ave not #'s. |



What to bring to class:
Ask students to bring P
4k and Sh.

12 Changing vativs and ity to percents

* Do some Hw probs tom previows set
Open Sing bk to page 24-51 and discuss provlems on those pages [ watch outl Think
Avout them betove going into dass. |

Nete: we see that theve ave neo opertions (4 - % +) that take ws from the before vatio
to the atter vatia

n grovps of 2, assign provlems fom practice 3¢ euggestion: prob 4,5, 1. 8)
Hawe students present teacher's solution at board

Pecents

Forts of a whole can be expressed by,
“hactions
- decimale (chapter 9)

percents

Fercent weans parts pey lundred, "pex cent” as n centuny o cents in a Aollax

Vieualize percents:
whole
o - Ty
| Boolcn ] | | T | Lo ¥
| o | | | b1t
o S 100

Vou need to know what the "whele” stands for



Do prodlems 5, b, 1 of Practice ah in PN ot 2. eacher presents them at bond.

Ex Gimilay 1o bA, page 55)

Jil saves 600 and Sam saves $120.
EXpess SAM'G SaNINgS A6 A percentnge

ot Jil's.

D

wiit = 100!

720
SHO0— 100%
+600
§——100q . 1g

&E00 &
X720 {/

£20
$720 ——> 720 xe};,-% = 120%
SaM's sovings 16 120% as wuch as Jile
Sapn soved 20% move than Jill.
20% of Jil'e moneyy
—
whole unit

Do prodems 5,7, 9, 10 of Pactice 4C n growps of 2. Have students present af the boad



Read & 72 and do Hw set i,
(change) |






what o bring to cass:
Ack students to bring P
Al and S,

7% Solving Percent problems by the Wnitany Wethod

"Witary Wethod” = Find the whole
Ex1 The price of a shivt was marked down 25% to $26. what was the orviginal price?

St 0 E5% 100%
- | | |
| | i
by A 7
yp Aeowning N ST
100% scale ovig: | E |
vewl ]
[ ———
26
Pecent ¢ [ nstyuctors: Set up as
& 3 §2b E5% m@% £26
1% 0or—— ¢
@ 7
Sk —> $2 start heve (D)
20 ( Then fll in the middle |
100%— 240

Uvi/@‘ivwd price ie $40



Ex 2 A sdlesman sod 2 TVs at €600 each. The st was sold at a 25% prpﬁf‘md the
20 Wi 60ld at a 25% loss. Find his Net pofit or loss.
) Profit on st TV

Y] \0O% 125%
! ! ! [ Scale 16t )
?
Bowght | kﬂﬁl ?
Sod | |
— ¥
&LO0
125% £L00 Proht €600 - 480 = €120,
+5<
25 120 Pwhitic $120 on et TV
x4—<
100% €420
L) Loss on 2nd TV
c? 7'-:;% 1?0%
Bouglt | | T5% ——— $HO0
-
cold [ 172 +5<
\\ﬁ,__/
£60O0 2% ——> §200)
Loss was £200.

0) Net loss $200 - $120 = $80
Wowal Equal percents (25% protit/ 25% loss) do not mean eanal amounts -
percents of ditferent thinge!




Ex 3 [ Students do { v a clase, 40% of the students ave male. Theve ave & wove female
students than male. How many students are n the class?

40 bO
| — | 20% — &
o 100 o ( ) X
W] 0o% — __
7
F Lfi
There ave 0 altogether

Ex 4 "Wulti-step’ A $40 shirt was veduced 20% i a sale. Later the sales price was
reduced 10%. What was the price then? [ Students ty fivst |

Step | (] 100%—> 40

; a I D 3 tenthe
¢ 40 20 100 BO% > £Z7
. T e —
ovig | |
Cale | |
R o R
7
ﬁ'gg 2 | | | 00% —> 52
; | |
9} E52 a0% 100% 10% — $2.20
i o g
Cale | | Q0% ——> B2 % 9
Final | | =22 - B2
e o i
7 = £28.20

Final cost was $2880



Mmoval Price veductions don't addl

- 4 - 0%
20% ”H‘%z 10% off —

$40

$AQ ~50% AF > @28.00,&
10% off a ditferent ameountt

Comtion on Pecents
D Price of $100 stereo wos increased oy \0%, then veduced by 10%
s100 OBV g0 0% A g Not oviginal Pricel
@ An $18 Slock ncreased 200%

200%

Ctock yose 5 % 18 = €54
Wevease 200% # dowslel

W genexal, % proleme ave eacy it you kegp tvack of what 100% ©r the whele ameount) means,

IF fime: Do pravlems & (tvidky, 7,8, 9,10 of Pactice 4E

HW| Read g 73 do Hw set 32




What to bring to class:
Ask students to bring Piw

44 ond SA.

8\ Wiegers

Gonl: © explain -1 x -1 =1

Wodels

(Best) Weasurement model 20°
| | £ | ] I s
2 2 W o 1 2z 3 -
~10°
Numbey Line Temp Elevation

This & a position laleled Cf opposite of )

Single symbool, nothing to
Ao with eubhaction yet

Def: he integers are the set of whole mumbers together with their opposites.

(..... -5 <2, - O 1 2, - A )
vwomh\f% l%’él’ﬂ\/%

[ AV we are once agan edarging the set of whole numbvers! |
- Wioney $1 bl $1 1o
( [1et use 104, then move to chip models = abstvact 1OW's. )
- Get model - doesn't work well, but ie used in some schodle.

Black chip <1 Red chip < -
‘arlitvary = o
and havd 1o o0 O &
verember” concels



anmﬁm
" Take the gpposite’ (A vew 0pemﬁonb

/—\

l | i | | !

’55 -2 - 0 i ps e
The opposite of 2 i6 -2
The opposite of -3 6 2 N

Ex ) 8steps back e __ steps forward,
V) A decent oF 10 m means an ascent of __.
&) b steps forward e b step fovward,

— \h"ﬂf"—”‘g
b = ~(-6)

v general
oppesite of a
N
53
N

opposite of -

Principle: " The opposite of the oppesite ie the original’

l

rUe i () = | for any infegex

[cAY:
Note: - Works for both positive and negative #'s
- Not the veason for -1 X -1 =1 WMove workl
- B uses for - 1 ) opposite. lalvel -3, subtaction)



Q@_@_@_ltaaenkm @

@ i i 1 1 m/\f TN
D4+2-7 012245678
VA

atart wvmfup
2,

[SAY: - We had $4 and earmed % more.
- The elevator started on the ath floor and went up 2.

MM@+F% SNV
Brh=] T rErEEE S
/ N

stort cmwrwp

" The tenmp was -Z'F, then woe &F
| was in delot 43, then eamed €4 —— fom students

Coase s ( Hondest) pos + ey
4+ -2
£ 5
it count up
~5P7 [ AV what does this mean?
~~> Need an interpretation! i
\/ GPW e '—’\

Wnterpretation: ‘count up ~3" means “take the opposite of counting up 2"

4+ -5 = Clart at 4 count wp -5
= Clart at 4, take the opposite of cownting up %

Ll

= , cont down % NS

-1 PETER AR



Note:D Same as -3 + 4 = | > this interpretation makes addition commuintivel
@ Same as subtactingl 4+ -2 =4 - 3,

Principle: "Addng the opposite i the same as subtvacting’

Deba+r-b=a-b

1V have a$4 in g vight pocket and €2 \OW in g left;
How nuch moneyy con | spend?
[SAY: - 1 was on the Sth floor and the elevator went wp -2 floore.
Not realieticl we don't ever. say; that, so including pravlems like this makes
negative #'e artificial, which they ave not
we ae starting to find that integer word provlems ave Afficult o create. |

Cace 4 veg + veg HW provlem. Wadity Case 2.

HW| Read g 81 [ here is a lot of nice Teacher nfo )

Do KW set 24 Prob || won't get gaded, bur vead it



what to bring to class:
Ask students 1o bring Pm
4A and SA.

82 Wove wieger basics

tyaction
Cose\2  4-% =] MAOW”B\
012 %4 No
T e i -~ count down | J, proviem.

| 1 i 1 ] 1 i
T T T

~&4 -2 -1 O | 2
cownt down -%77
i 5T T
interpretation: Count down -3 = opposite of count down %

= couwnt up 3

I L | ] i
1§ F T T 1 T

4-BobrD=T S
{ -2-1 012 %4595 617

2B =245 =]

Principle: "Subtvacting a negative e the same as adding the opposite.”

Rueza-b)=atb

Anather wowg 4 - -5
L_\[_,) } f } { : + } 4 e
ortowhele 4221 012 %4
mterpretation [ l




Angther WA Pattern 4-2=12
Jn

4-1=%
4 -0 4> +
+

4 - (-1) ,MD

+

4 - (-2) =__

4 - (-2) ==__> "

Avother way: Wiesing addends: 4 - (-2) =__«—d4=-5+__

Ag -2 +7 =4
[ AcKl they should e

very comforiable with
Wuiﬁ{alimﬁm of Integers thie 191@ now |

Wpexpre  sxa=-2powsotd-4+4+r4=12

(2) poex neg = veg

5% -4 =5 ponwpsof -4 = -4+ -4+ -4=-12

3} neg x poo = neg

-4 % 3 = -4 growps of 5

77  what does this mean?

Need an nferpretation. want commutative property
4D =Dy A= A2
\h_—)
telle us what the answer should lee.
Wnterpretation: “the opposite ot 4 prowps of 2 the opposite of 4 groupe of 3"
50

“4x5=-E4x?=-(12)=-12
N~ A L
iwfexpm’mﬁm atapaeife, opexrtoy



RUeZ -axb=-(axb)

AMMWW@@ 2x5ﬂb:>3
Ix%5=3%

>,5
Ox%=0

XD e

.
Case & wegy X ey = (o,
Wee the previows interpretation
-5 x -4 = "The opposite of 3" gows of -4 th’r&f
= the opposite of 5 growps of -4

= (% % -4)

Hence, -ax v = a x b

AwMzm%— X2 1 06}2
Tattern: 214 2 0-2\-4
121 02

2z -1 0(1) 2

2420 2 4




Division Fellows from multiplication
Compmve —b=-210 6+2 weing WD

i L i 1 N A | i !
H H T T T i T

- & 2 O o 2z 4 b

— T — — N7 —

-6 i how Ay -2'e b e how many 2's7

L same Question, but in J
opposite Avection
Avs to both: 3
RS-+ Pb=asb o=

A _ A
- b

Next we show ~b + 2, b + -2, -b + 2) one equal.

~b+2=-bxF)=-bxi=|-b:r2
st e S 5 R

b+ 2= -b+ -2 =b+ -2

~_7 N\A

o -b+2D=-b+2=56+-2
RUle -+ =-a=b=ax (b [w e, @:|

HwW| Bead g 82 [\t has a lot of vice teacher help ) Do Hw cet 25




What to bring to class:
Ask students to bring Pm
a4A and Sh.

83 Wlegers as vumbers

Wtegers ave vumbers beconse they behave ke thew:
1) Commumiative pvaperh@ Z+S =5+ (35S =5 (-%)
2) Aosoe. Prop 5+ -+ T=-2+(-2+ 7)l,\\olaedc
using
Rules!
(%) Distyibutive Prop 2(-44+-2D=5x-44+5x%x -2

Y (2D =(5%x-2DxT

@) dentities “2+0=-3-5 |=-59
And a new propertyy which i6 important to integers:
©) Additive inverse property: Tor each. integer o there existe an nteger called the
opposite of a, denoted by -a. which saticfies

A+t -a =0
We nlveadsg howe prop
[é‘A\g: Additive %Aewﬁhﬁ» Gy Descrives O Wr fov 0 1. This ie wbug
Wl Wentity, —>  Descrivesi ) we exclude from def of
prime wimbeve.
wult nverse >  TDeserives factions

Additve \Wwerse > Descrives integers! )

SUMmMAY Y
() Created “opposite wimbers”
(2) Wade interpretations co we could +, - %+ them. ntevpretation sunmarized by
Rules 1-6
@) Integers satisty properties (= infegers ave wimbers)
@) Special property associated to ntegere.



We need o show:

©) Properties > Rules -6
! lwfe:rpmmﬁm"

©) WMeans that we cannat develop o ditfevent setr of wterpretations, these vules
awe orced wpon ws by the properties!

Theorem: Rules 1-6 fdllow fom the aritmetic properties.
R I () = A [vees Decompress! Mnalyze! Compress proot w/ Ad an appropriate O )
~-A) = O + ~(-a) Additive dentity,
=@+ ~A) + ~(-a) Additive \werse
=a+-a+-a))  Associative Property
=A+0 Additive Wnvevse

-a Additive \entity,

Def g1z At -b=a-b
A-b=__meansa =b+__
AAA b to both sides:
Aatr-b=-brl+__)
= -b + )+ __ Associative Property

=0+ _ Additive \werse
= Additive Idmﬁhg
o Z Subetitution
[0 def o veally a vule )
BWeza—--b=a+b Dove w last Faw set

[ Follows from Bl and Det .13 )



RWez -a-b=-{a-b

r5-4s»5-4+0m«/ -Ab=-A-btr0O
=B 4+[B A4+-G ) _ = -l + [ A + -a) |
=[-2 4+ 4 434 __ =[-a-b+ap )+ -ab
BB 4B 4 =l-a+a) b+ -b)
=0 - 4+-5- 4 __ =0 b+ -lab)
=0+-%- 4 _ =0 + —(ab)
=% 4) =~ {(ab) Vv
=-(12) = -12

Rule 4 Wsing Aleady veritied Rules)
-a--b=-a -b) TBueD
=-(b-a)  Computative Property
= ~(~{ba)) Rule
= ba Rule |
= A Commtntive Property

BeS -a+ b=a<b \/w{.wd‘?
A+ o= _ means ~a = o+ __
ke the opposite of both sides:
~a)=-(4b - _)
" _
aArb=__=-a+-bl

Dek Ovdering a (b b - aie positive ov zew



O¥dex Bules

tallb <& a+cil{b+c

2alb e (acll Y0
ac Yo c {0
Proot of ovder Bule |

Atrcl{btreobre)- @+ iepositve or 2w
brer-atrcioppeor 0 Hw Pob

Cbr-aric+-0iepsor0 Amgardar

eb-a+0ispos or 0 AdA v, RZ
cb-abpsor0 AdA id
esalbk |

HwW! Bead 82 Do Hw set 26




aq\ Decimale

what to bring to class:
Ask students to bring P
4h and SA.

Decimals vepresent points on the wamber line by, vepeatedyy sudviding intervale nto

tenthes, landvedths, etz

Ex  Find az74

Eament > tenths

3 g9

bbbt hindredthe
22 8%

et thousandths
827 828

8274

Tis ie just place valuel




| Inheduction

s tenthe lwndvedths | thowsandihe
z O O O ON®) OO0 o0
%‘2 O 0O O OO0 O
O O
sepavaies wits fom 5's, et
Exvonded form: doﬂme Ames enies
! / /I’

8274 = 8x1+2><( Y+ Ix (Fg) ¥ 4 X wop

Ve

devominations!

gt by - wmber line imeter sticks, balance ocales. . . )
- "Hundreds sauave’ weed lout

M 2 dmensional
() kide make evvov:
2 = l
(i) what about thouwsandthe?
- Chip models
Neotation: Z\4 %4 % \4

— S he ot

We. SOMe Singapore
Ewopesn
Covntyies



Decimals ave ery o compare by A3 b

i

-Locating on vwmber line

AB 60
Waaking “equal lengths' b
AZ
Convert o like factions
b= ‘1{90“ = Towo‘ 42 = 96

opentions - Same 2% for whole vumbers but keep tvack of the decimal point

L Addition € Sulstvaction

Ex | | Vs tenthe lwndvedtie
2L2 A0 0 O
18 000 O boo 00
SA2 O 000 O
00
Ex 2 [ Students do 1 min. NATO0 Chip \Wodel:
~2.8bL1% 2

-Align Place values!
- Append O's uwntll same length

I \-digit wudtiglication [Students do, | min

Ex2 i I's v'e 5%
Q'zi O o) 0000
55 O 0 O |00 0Q
' O OO0 @000




. Place value

Principle: "multiplying by 10 means ghift the decimal point to the vight

iz (D @ OO
®e—>0 W
@ ®

22%10 = 2.2
e 2N
247 2451 becawse oy =
P o™ Powy
10 10
¥ {00 X 100
i g Py
261 267 beconse &5 2
P o™ -
=100 + 100

Hence: multiply by 10,100,1000.. . . «——meve decimal | 2.3, . ... places o the vight
ANide by 101001000, ... «——move decimal 1, 2, 5, . . . place to the left

M ulfl digit Wadltiglication ¢ Division

1 veg algorithuml
Ex 4 102 % %4 = 12 x%;%@ﬂ%
Z | e %
= 54683
2 ghift decimal ptl
1.02 1 a -
X 54 1" Do ves. i
408 - o Mo
2060 2 chitt decimal
2468, —



Ex 5 [Students do)

02
X .04

For dvicion, use compensation method from mental mathl

x 10 X 10 ¥ 10 x 10
\62.8 - .0%7 = 1628 + .57

X110 %10
= 16280 + 57

= 162800 + &1 «— whole ¥ divisionl
— gY -

162800, + OZ1,= 162800 + 57

@em& % (Dehifr 3
We can do this becamse of equvnlence of tmctions:

3= 1E28 x \0 _ 128 x 10 _ 16280 % \0
162.8 +.0%7 = O03Tx1\W0 % F %0 = 31 %10

= 37 = 1&2800 ‘:’57

Ex & [Gtudents. Aol Find the value of 81+29 to 2 decimal places.

b 201
2908l > 29[8l
)
20
-0
200
215
27

Gl+59= A

HwW| Read section. 91 Do Hw set 27







wWhat to bying to class:
Ask students to bring Pim
ah and Sh.

A2 Factions and Decimals [ 14 days)

. Converting Decimals to Factions.

Denominatoy = appyopyiate power of 10
27w 2L
2286=-222-4

000 = 27 - 5°

Denominatoy = Product of 2's and 9

Numeater = when o 2's or 5's, Traction in simplest form.

. Faction — decimal

) Ve eqvivalent fractions wntl denominator ie a power of 10

i 4
we =



o types ot decimal vumboevs:
W g,

L 382 terminating (endo)

PRANEN
4 ZZ5...  vowerminating ko end)

e Dots j
ndicate goes
on Tovever

f'\ Wwst always check!
Tum A faction & in|simplest form|has a terminating decimal

EXPANSION == Aenominatoy b ie o product ok 26 and S ol

X 2 L =2 Al
E" 2% 20 2 e

Sketch of Proot: one way ' —" A faction with a fem\imﬁm@ decimal expansion

Ex 88Z2= 105 = 2?829’ = szﬁa’

/,2
Power ot 10
There wmawy be cancelation, but denominator ol product ot 2's, S'a.

Other woau: 1 Faction hae form sy 5 multiply by 2 or 2 until powers
of 2 and S match in denominator

2. 2 43 3 N 2% i

e e A

- = =
25 Z 2 Z 72 2.9 2% 22 g 279

=% —— terminating decimal




It denominator has factors other than 2's or 94, what happens?

Ex
216216216
%7 8000,
2262626 .. T4
o b0
= 2\ i Y LY vepeats

vam’re 22,0

\period 5 torever \ | 22/
20
Repeating digite called the vepetend. 14

b0 \wepeats
=57

250
223

p\

=
Ex [Gtudents do)
AOA090
e 22190
L = 409 85
A 200 < vepeat
pexiod 2 198 ) "
200 < vepear
198
20
Ex L = 142857
Split amongst class:
z - 78574
T Ak The period
7= n each case o
2. (7
%
7

Yé{ﬂ%‘f'



Basic Fact: Bveny fiaction con be vepresented as a vepeating decimal

Proot 1 convert & 1o a decimal, we find a+ b or bla. At each step in the long dvision

the vemainder v ie a whole # with O { v { denominator.

@;xlgwﬂ oy fmwvdlg b possiviities for v
ciclng
e Mla‘re —s vepeats after At most b steps.

n ¥ case) — ONCE A Yermainder vepeats, long Avicion steps st vepent:
O

2 Coses
W some vemainder v = O, then it ie a terminating decimal
il vegad as vepeating L= 5 = 50000 . .. = S0)
-Otherwise vepeats with period (b - |

ex [Wtime do cale. I not, write answer)

A
! | OSBBIESRINTLAT
make taldle before you start 17 [ 1000000
=25
7 I 150 20
-2 st
24 2 140 20
40
-z =24 =19
' 0 1o
@ o= | ~102
g5 & 90 20
25 :.&‘%
- S0
oz e 24 =114
160 i
W 7 9
% 8 0
-2
55 9



Ome con't see ; vepeats on a colowlator! This imporiant concept can only be wnderstood
by students who lmow long dvision.

EX L= .07A2%

period e & ot 12)
Other way:  Repeating decimale —tactions)

Ex  Write 17 a5 a fraction

set x = 17 100% = "ITTIT . ..
X —x = =TT . ..
constant 99 = 17
X=dk — | 1T=2
Ex 2bl X = bl 000X = DAL . . .
Zemﬁlem try

X = ~BbiBL . ..

Q9 = Db\ —— whole #

X =22 — | 2h] = 2

[ Caution: "vule' 2 onlyy true it theve are no initial new vepeating digits.)

B 1122 = 25 10000y = 1522222 . ..

- 100%x = - \52%2 ...
A900x% = 1|2

1124
X = 2a00



Ex 22

5173 Shudents Ao
1224 especialiy
.9

Fraction — Decirmal Theovem

@) Bveny faction coan be wiitten as o vepeating decimal and vice verso.
W) The decimal form terminates «—in simplest form the denominater e
o product of 26 and S's only,

— Otherwise vepeats of peviod { Uenominator -\

Note: Terminating decimale have 2 vepeating forms

10000 . . . f 250000 . ..
| = -é_— =75 =
9994 ... \ 249994 ...

[ Fraction «—decimal covvespondence hos o other ambiguityl

HW| Read g 92 do Hw set 27




what to bring to class:
Aok ctudents to bring P
ah ond SA.

9% Rational and veal #'s (17 Aygs)

) Divisions like S+ 2 did not have whole # solutions
— Enlavged whole #'s to get factions:
S5 =
New Pwoperty: Wultiplicative wevse: x- L =1
2) cubtaction like 2 - 8 Aid not have a solution in whole #'s or factions.
— Enlavge whole numbers to get integers.
New Property: Additive iwverse: a + - = O
Dong both gives
Def : The wtionale ave the set of factions together with their opposites.
Ex  F i6 a wtional, but wot a fraction or integer
- m e@é\_,\, o
4 -3 -2 0 4 5

452101 2% 4 5
k;\



rationale %ﬁaﬁg the complete list of Avithimetic Prop

- Communiative Pvap&vhﬁ At =b+a ab=ba
-Aesociative ?vap&vh@» arlbro=atrb)+c a o)
- Distributive ?Yalﬁam@ alb+o)=ab +ac

- Additive and wultiplicative idemﬁhg A¥Q=a, al=a
oy e . W ,/
detves 0 defines

- Additive and Wultiplicative \werses Atr-a=0 a-t=1
e .
ntegers  hactions

Newl
= loawe:a +rba -b axb a+b are dl vaiona vumbers

= (Ab) ¢

Note: - Complete list of Arithumetic propevties — Bvery statement, Mmﬁh@, vule, etz

follows o them.

Wsed cdosuve propertyy thoughout the cowse, but ddn't make it explicit

Dengity: How many fractions n the internval [0,11 2

Aﬂeaefﬁewmwgwwle%’e:a‘T,‘E,i&,%,/‘gi..% Ao e oder
wore  333% 4. olloN
e T T i
okt % 3 %3 : 334 4
OENONORONONE) @ ® ®
wWe could contine Hilling in pte fovever
e O @
= 0 R 2
@) Con do the

same for -1, 0
mterval [1, 2} [2 2} efe . ..



Leads to 2 auestions:
@ lo every pt on the umber line a ational #7?
Answer Later)
@ Given oy pt on ", ave. theve vafional vamboers “neaw by?"

/%N

e theve a vational & vear a7

Anewer 1o (9 2: Vies, beconse vakional #'s ave dense, e. any interval contring

at least one vational .

° et wlru@.
Fix & point a and lock at intervals o)
vational in interval? a+rs)
densityy — yes! N ra+ril

a+s)

I fact, any interval contains

an @ ¥ of vationals!




How to find a wational n an interval:

Ex  Find a ational # between 3141 and 1

ick

P00 -~ =4
21489 . . —— M2

21412 = 22Z «— yationall

Rea] vimboers

© Avower g |, we veed 1o see that eveny pt on the s-line covvesiponde to a vumbex

21413
21414

Algorithm fov coverting pte - to A wamber

—e F—>

% pt 4

e e e i

% 4
200wl

R

55 %4
2o0ml

1ot

What # does thie pt vepresent?

23 (pt{ 24

226 ( pt { 537

22b4 { pt { BLS

Do thie fovever!
pt = 226425962 . .

J
called an wdinite decimal expansion.




Nete: real vumbers Ao %he%ﬁ the complete list of Avith. Prop
Ex 15 =1%5000...

s B Covesyo ndence Thm
' ' o vepeating decimale «—— ationals!
T Btth . ... (£ factions)
18% = 182182185 . ..

Every vational viumloer 16 also A veal vimbex:

) 1010OI0O0IV000! . . . No vepetend
By corvespondence Tum, this s not vational. Called an ivational wumber

pecanse it con't be written as & for any wiegers a, b,

Answer to 71 : NO
T Inational number ave aleo dense.
Proot: Given an interval [ak) find a tinite decimal ¢ n the interval.

] | |
I | i ik

A C %

A5T7...6 0000 ...0 12120202 .. -

decimal #c enough O'sto  any non vepeating
stowyn inferval - sequence. O

Bx  [Hw Pob) Find it inational between .57 and 68

HILILT6T . . . B B
51 680 ( 68
BeYBL8LS . . . T
wational

atienal: LBOV0O\225456T290M2 . . .



Conclusions:
- Theve ave 2 types of veal vumbers:
wational and vational
- Both vationale and ationale ave dence
(nfinitely many in any interval

HwW| Read g 9% do Hw set 29




what t bring to class:
Ak students to bring Pim
Al and SA.

94 Newtons Wethod and V2

[SAY: we've leavned: not all wambers ave vationall So tar, locks like iational #'s

ave st theovetical since we can't even write one down

(nfinitely many digits)

W fact, any building contvactor will tell yow the opposite - ational #'s ocour natwmlly,
and ave weed trequentiy)

Sauave yoots - ave often inational. [6AV © wderstand, we'l ok at Vz in detail)

. F’wli% V2 %W@ﬂvmwmm i ., A+l =¢”

/J} — V2 : P +12 = W2)?
c::““"'i vz

|
\fZic)mlawnmeﬁhwemei%vaW&



I Find an infinite decimal expansion
Constvuct a square of Avea = 2
[Ack: How lowg 16 each side?)

Approximate V2=1l-14
J A % 4% =196 ( 2)
2 veo =
: 1 ‘; i
Y] i 1 2
W
N e = e
vemove
V2= ite Yemove Le [&]

2-;(%+e,)2==ﬂz§+2-%~a+

+25 x25
A “u

W=

—
R
-

colve for e — 50 ~ 49 + e

T —7
& == 5 i
S
Vence a better estimate for V2
x/2=%+em3§+—‘ﬁ-;%-:l.4l4

A better estimatel

Ngeovaically; Approsimate by o (instead of 1)
Yermove
Vzeatre — Z=a?+20e +6°
sovetore — 2-a*=22e — EE ~¢
— e~k-3

New Apt?mdmﬁgm

AVEW=Ate=aAtt -

NS
j\
Bl
+
S



AWI%}M@ vetomfe&l!@ Pves:
Atzlzmx:
| w2 B2 15

15 — %4—2 =Z= 1416

}i;{ ey -‘2% + ‘—%— é;— 14256862 T4AS0930 %4
/\&Van ook

Vetter and vetter APPYOX.
cale vead)
Note: ONAX.s 'l.4142155bﬂawed by ¢ # ot vandom digite.
% many students believe)
@ W each step there & alwayes exvor > 0. Hence it appenrs that V2 i not
vational (F e = O, then we would get V2 vat)
Fact:n = PiP2Ps ... P b a prime factovization. Then nw? = @1 ... PP .. PO has an
even # (2k's worth) of primes n ite PF

Tum V2 is inational,
Pwot: Suppose V2 ie ational. hen
V2 = & for some a, b whdle #'s.
Sapave both sides: 2 = 4

—a? = 2b?
—

OENE ol A
ofprimes  umber ot primes
w PE &?F

e

0AA # of primes)
The same wamber can't have both an even vumber and odd # ot primes n ite PF.
Contvadictions, V2 ie not vational — V2 is inational.



Tunm I awhole % nisnot a squave =1 4 916,..)
then Vi e inational

HW| Read g 94 Do Hw et 40

Radical Rules:
O “Var = Vamr
@ Vo Vo = Vaw

Proot of 2 ”’\/é;sx,"’\/i;wg%aax“ﬁm y=b

Then Ao = x"y" = "
"’{J‘d(x‘@
Pr4
By def: “\/ﬁ_l?';m@--;“\/ﬂ_zw\/g 2

[SAY: radical rule 2 folow from PrRA - Can we write “Va as an exponent 7\

Suppose we could write V3 = 25 some exponent
what i 07

We now V2)? = 2! — ' = )2 - 22°0
Equating we @efz-mﬂwmg.;:\_
V2 = 2*  faction exponents

Def: Let o be any non negative veal wimber and w o positive integer; then
At = "Va.



Var = @Y = aF = )" = Vah”
Rule 2
Va Vo = atot = by = "Vaw

Ex

2677 = W2L)? = &° = 216

102457 = 102479 = (W1024)” = 2> = &
Read & 94 Do YW set 29

Don't do | or 9).






what to bring to class:
Ask students to bring Py
Al and Sh.

Summarys of the book

Feom now on, we will wovk with the veal vimbers.
The properties of equalitg v what ‘g’ ie)

D Equality of veflexive: a = a

2) Equality of symmetvic: a = b —b = 4

A By D& A

%) Equalityy of twsitive: W a = b and b = ¢ — a = ¢
4) Propertyy of cubstitution: Any quantity may be substituted for an equal
pantityy in any mathematical statement without changing the truth or falsity
of the statement:
Afa=b—atrc=bi
4—

Hita=b —ac =be

Equality ('=") 16 used to create dentities
A = b means a and b stard for the same vuumibsex

The most bnsic identities ave the arithumetic
?vat@fﬁ&a Cervmmutative Pra(zavhg, Accociative ?ramfh@, Distyiontive ?v’ot@rh@,
Additive M@nﬁhg, et . )



Fom the Avithumetic Properties we can devive the most fundamentzl identities (ules)

Power Bules radical Rules
La™"a" =a™"" L Var = tVayr
D AT A= A" o Byl Rl AT
5 A" =A™
written i a
A ATt = Atfervent form
Fraction Bules
Iy
28t Eetge o rgetp
2atb=5%
4855
Sgrgoazo—gig-gd
det 2=-p-L
N
notation for
Integer Rules def
L-(a)=a aA-b=axr(-b
20-b=a+b %ﬁﬁmﬁw

2 —axk = —ax)
4 —ax-lp = Axlo
S-A+-k=azxbk

b-aAa+b=a-+-pb=-(Aa+b)

det

ta'=a-a... A

bw
notation

2.V = at

notation for



Ovdexr Bues def

tal{besatrci{brc n(b@l&-—@
ac (e . & positive
Zalbe—
ac » e clo

There ave o conple of other important Bules

La-0=0 fordl a tyow actually veed to prve O + 0 = O Frst)
2Wab =0 theneithera =0 orb = 0

2fatrc=brocthena=b

alWfac=lcandc+ 0O thena =b

Proot of | (agsuming 0 + 0 = O)
Al =a-0+0 M

=a-0+a-0+-a-0)
=fa-0+a-O\+ - 0
=Aa0+O0)+-a-0)
=A-0+ -0

=0

A naunsewm



Protof 2
Ha = 0 the theovem s lorweﬂ!. o # o then  exiet by wult: inverse.
Tiam=0- pvoparhﬁépaF“ ’

Asspciative \ > 1) abeove
Pvopey
rerty L. ak =

St
nverse
1<bz=0

V\A’th

Et’rhevwmg,m;ckawo

Pwot ot 2
arc=b+rc
Wro+r-c=b+a+- Poperty b ot "=’
arlr-0=b+L+-0 Associtive Property,
AX0=b+0 Additive Wwverse
a=b Additive \dentity.
|
Pwot of 4

Wac =bc — ac -bc =0
a-be=0
wug(zmmemfwowoﬁo

st ¢+ 0—a-b=0ora-=k



And s, Algelova beging:
- Equations, fmctions, gaphs
-Exponential functions
Wigonometvic functions
- Polynomials (and complex #'5)
Logarithmic functions

-ele.

Wheve does one etart?
The provlem: Npeom. by itself o ke having a powerful tod with
nothing to use the ool on.

Geometny prenides the provlems which makes alpelova wseful and
nteresting n grade scheool
oA to Ceometny!
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