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ABSTRACT
This is a collection- of the last 12 units

(intermediate-upper levels) of materials designed for the
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CONCEPTUALLY ORIENTED MATHEMATICS PROGRAM

(COMP)

The initials COMP call to mind the idea of something being "comprehensive."

This definition is, indeed, quite fitting for our COMP (Conceptually

Oriented Mathematics Program), provides a comprehensive program designed

to meet individual needs in mathematics through small group instruction.

The Conceptually Oriented Mathematics Program, is a management program

that is both diagnostic and prescriptive. Students are tested to determine

their individual strengths and weaknesses and are grouped accordingly.

The program provides continuous progress until the student is ready for

algebra.. The major areas of concern are today's subject-centered

curriculum which fails to recognize individual differences of students

and the self-contained classroom organization which encourages students

to fit textbook molds. COMP is designed to adhere to the learning needs

of the individual.

To support the classroom teacher in her role as classroom manager rather

than lecturer the following materials were developed by selected classroom

teachers in the Columbia Public Schools -: A Scope and Sequence Chart,

Teacher's Guide Books, Placement Tests, Post Test I and II, Individual

Profile Sheets.

The Scope and Sequence Chart is the visual organization of the Conceptually

Oriented Mathematics Program. Ten broad concept areas are developed

vertically through twenty-five levels of complexity. Each level has been

broken down into two or more steps. The inclusion'of Step Z in a level

4



provides topics for horizontal enrichment. The Scope and Sequence Chart

serves to give the instructor a better understanding of the total program

and as an outline to be followed in planning the instruction for a particular

level. Instruction in each level may be planned around either horizontal

or vertical progress through a given level.

The Teacher's Guide Books serve as a handbook for teachers. The instructions

and suggestions in the manual were developed to supplement the teacher's

knowledge of mathematics and to relieve her of some of the pressures involved

in finding appropriate activities for concept development. It is the intent

of the program to stimulate creativity in the classroom and to discourage

rote learning. A complete lesson has been prepared for each concept presented.

Each lesson has the following format:

The concept
The behavioral objective
The mathematical Ideas
Vocabulary
Activities
Textbook References - Houghton Mifflin

Addison-Wesley
Worksheets
Other references: Film-Strips

Commercial Tapes
Enrichment Books

Suggested activities for developing and reinforcing concepts are included.

Textbook references include multiple grade levels for each reference and

the number of the corresponding ditto master is in parenthesis following

each listing of page numbers. While the student is progressing through

a level the teacher is offering guidance and using innovative teaching

aids suggested in the manual.

5



EVALUATION AND IMPLEMENTATION

I. Types of Tests

The diagnostic and evaluative part of this, program is based on two
types of tests:

A. Placement Tests were developed to determine the level of competency
which a student has achieved in each of the ten concept areas. The
placement tests consists of ten multiple choice test items for each
stated behavioral objective in a given level. The placement test
results are marked on the profile sheets. The results of the
placement test will be the basis for forming the initial instructional
groups. Tests for Levels 1-6 stress basic facts and will not have
multiple choice answers.

B. Post Tests were developed to test the competency of the students
after completing the work in a given level. The tests basically
consist of five problems for each stated behavioral objective in
a given level. Space is provided on the post test for the student
to show his work. Students will be retaught those concepts in
which they did not achieve 80 percent mastery for a given behavioral
objective. Following this period of instruction, the second post
test will be given over those concepts which have been retaught.
It is recommended that a student does not begin a new level until
his profile sheets indicates mastery of 80 percent of the behavioral
objectives on the present level.

II. Placement

Begin testing those students new to the program at these recommended
levels.

Grade 1
Grade 2
Grade 3
Grade 4
Grade 5
Grade 6
Grade 7 & 8

Level I (Optional)
Level 2
Level 4
Level 6
Level 9
Level 11

Determined by the individual school.

All students who pass their initial test should continue with the testing
until the level of competency has been determined for each child.

Those students who were not proficient on the initial test should be
given the preceding tests until their level of proficiency is determined.

III. Profile Sheets

A. Mark with a red X all concepts passed on the placement tests.

B. Mark with a blue X all concepts passed on Post Test 1 which is
given after teaching the level.

C. Reteach any concepts in which the student did not achieve 80 per
cent proficiericy.
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D. Mark with a blue X the results of Post Test I -! which is given after

reteaching any concept not passed on Post Test I.

E. Indicate each years accomplishments by drawing a line after:the
last level completed that year and writing the year, this work was
completed.

F. The slash 'marks indicate that a concept was not taught in the level.

Students who have been in the program the previous year will be given
the Placement Test for the last level completed the previous year.
This test is given to determine the students who need review before
continuing to the next level. The teacher determines the amount of
time and the assignments needed for review. A Post Test should be
given as soon as the teacher thinks the student is ready to proceed
to a new level.



Instruction Materials and Manipulative Aids

The following materials are available in each building unless marked
with an asterisk. These should be ordered through the Mathematics Office
on the pink sheet available in your building.

I. Audio-Visual Equipment

Tape Recorders.
Audio-Pacers.
Tapes:

* A. Imperial International Learning Tapes: Primary
B. Imperial International Learning Tapes: Intermediate
C. COMP Tapes (project Tapes)

* D. Continuous Progress Laboratory--Series 500.
* E. Blank Tapes - for teacher made tapes

* Filmstrips - Curriculum series.

362 - Introduction to Plane Geometry
363 - Vocabulary: Lines and Angles I

364 - Vocabulary: Lines and Angles II Relationships
365 - Lines, Relationships, Direction
366 - Vocabulary - Trlangles
367 - Polygons - Geometry
368 - Geometry Circles I

369 - Vocabulary Circles .11
373 - Geometry in Art

Filmstrips - and Cassettes Forms We See

EF 1106 - 1 Circles.
EF 1106 - 2 Triangles
EF 1106 - 3 Quadrilaterals
-EP 1106 - 4 Polygons
EF 1106 - 5 Solid Figures

II. Teaching Aids.

Concept and Skill Cards.
Number Lines:

Demonstration size.
Transparent: centimeters
Individual.

Geometric Shapes (small)

* Geometric Shapes (large)

Counters.

Attribute Blocks:
Open-End Abacus.
Base Ten Blocks



Teaching Aids. (Continued)

Multi-Base Blocks.
Colored Centimeter Rods.
Primary rulers.
Meter stick.
Fractional Parts: Felt

Clock Faces.
Flannel Boards and Cut-Outs.
Cubit Foot.
Chalkboard Compass.
Cross Numbers 1 & 11

Arithmablocks
Addition/Subtraction Math Path
Addition/Subtraction Bingo
Motivators - Number Sequence
Motivators - Number Puzzler
Mirror Cards
Sum Fun

Smarty
Geoboards
Winning Touch
Tell Time Quizmo
Action Fractions Squares and Triangles
Math Match
'Tang rams

Prime Drag
Liquid Measure Game

In. Reference Materials: Books.

A. Franklin Series.

1. Mirr9r Magic
2. Learn to Fold.
3. Paper and Pencil Geometry
4. Making and Using Nomographs.
5. Learning about Measurement.
6. Mathematics Around the Clock.
7. Patterns and Puzzles in Mathematics.
8. Probability: The Science of Chance.

B. Mathematics in the Making Series.

1. Patterns, Areas, and Perimeters.
2. Binary and Other Number Systems.
3. Looking at Solids.
4. Rotation and Angles.
5. Curves.
6. Scale Drawing and Surveying.
7. Transformations and Symmetry.
8. Networks.

C. Scholastic Self-Teaching Arithmetic Books.

D. Let's Play Games in Mathematics.
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III. Reference Materials: Books; (Continued)

* E. Metric Measurement, Minneapolis Public Schools

* F. Introducing the Metric System, Educational Methods, Inc.

G. Flowcharting, McQuigg and Harness, Houghton Mifflin
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Level.: 14

I. Concept:

Addition: Naming the sum of denominate addends.

II. Behavioral Objective:

Step: A

14-1

Concept: Addition

The student given addends which are denominate numbers will beable to
name them as a sum.

III. Mathematical Ideas:

A. Measurements can be expressed in more than one unit.

B. Denominate addends may be renamed as a sum.

IV. Vocabulary To Stress:

ton second century centimeter

ounce year addend meter

V. Activities:

A. H.M.T.E. 5, pp. 81-83.

B. Play store. Have children make up problems that the storekeeper

might use. Call on a classmate to work the problem.

C. Enrichment: Multiplication and division of denominates with one

factor a denominate number. AW4, pp. 154-155.

D. You may provide students with lined or squared paper from which

they make their own conversion tables, as:

Pounds 1 1 1 2 i 3 i 4 Meters

Ounces F6132 148 '64 Centimeters

E. Make metric measure conversion tables. (As above)

Text References:

Book: 4

Addison-Wesley(1971, 1968) pp. 130-131

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

100 200

pp. 56-59

pp. 21, 52-54, 55, (15), 353, 337(part)

PP. 83, 109, 330, 336, 119

22



14-2

Level: 14

Text References: continued

Rook: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Other References:

Step: A Concept: Addition

pp. 26

pp, 20, 46, 47
pp. 202, 333, (38), 268(part)

Franklin Series, Learning About Measurement.

23



Level: 14

14-3

Step: A Concept: Addition

State the totals in the simplest way.

1. One gravel truck can hold 1 ton of gravel. Another truck can hold 2000

pounds of gravel. How many tons can both trucks hold?

2. During the summer Mrs. Smith froze 5 qt. 3 pt. of strawberries and 4 qt. 6 pt.
of blackberries. How many berries did she freeze in all?

3. Linda's dog had 3 new puppies. One weighed 3 lb. 2 oz., another weighed
2 lb. 14 oz., and the last puppy weighed 2 lb. 10 oz. What was the total
weight of the puppies?

4. Columbus discovered America in 1492. One hundred and fifteen years later

the first permanent settlement was started. This was in 1607. One

hundred and sixty-nine years later our country became independent. How

many centuries and years was it between the time that Columbus discovered
America and when America became independent?

5. Mrs. White went to the store. She bought 1 lb. 3 oz. of hamburger,

2 lb. 11 oz. of steak, and 1 lb. 6 oz. of chicken. How much did all

of the meat weigh?

24



h4-4

Level: 14 Step: A Addition

WORKSHEET

10 millimeters = 1 centimeter
10 centimeters = 1 decimeter

100 centimeters = 1 meter

1. Jane bought 2 meters of cloth to make a skirt and 25 decimeters of trimming
for it. How many meters of cloth and trimming did she buy?

2. In the track meet, Jack jumped 2 meters, 3 centimeters. Mark's jump was 13
centimeters higher than Jack's. How high did Mark jump?

3. John ran 567 meters in the cross country race while Kevin ran 179 meters.
What was the total distance. the 2 boys ran?

4. 4 mosquito measures 2 millimeters in width. What would -be the width of 151
mosquitoes?

5. We walked 546 meters to the park and 177 meters to Ann's house. What is the
total distance we walked?
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Level: 14

I. Concept:

Subtraction: Naming the missing addend in denominate numbers given the
sum and one addend.

II. Behavioral Objective:

The student given a sum and one addend in denominate numbers will be able
to name the second addend.

III. Mathematical Ideas:

A. Some subtraction of denominate numbers includes regrouping using
measurement units.

B. Measurement units and their equivalents are used in everyday life.

IV. Vocabulary To Stress:

1

111-5

Step: A Concept: Subtraction

ton

second

V. Activities:

ounce
century

year
addend

A. Let the children make up a problem and then trade papers and work
the problem.

* B. Give the children practice in renaming,denominate numbers, as:

8 yd. 1 ft. = 7 yd. 4 ft.
19 lb. 6 oz. = 18 lb. 22 oz.

Text References:

Book: 4

Addison-Wesley(1971, 1968)

Book: 5

Houghton Mifflin(1967)
Houghton MiFflin(1972)
Addison-Wesley(1971, 1968)

Book: 6

Houghton Mifflin(1967)
Addison-Wesley(1971, 1968)

(19)

pp. 59(part)

PP. 54, (15), 336(part)
pp. 109-111, 119

pp. 26

pp. .202(part), 333, (38), 268(part)

Other References:

Franklin Series, Learning About Measurement.

Suggested Introductory Activity.
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14-6

Level:

1.

14

WORKSHEET:

6 lb . = 5 lbs.

Step: A Concept:

Subtraction of denominate numbers

OZ.

2. 12 ft. = 11 ft. in.

3. 12 ft. 6 in. = 11 ft. in.

4. 5 lbs. 1 oz. = 4 lb. oz.

5. 3 hrs. 5 min. = 2 hrs. min.

6. 11 yrs. = 10 yrs. mos.

7. 8 yrs. 7 mo. = 7 yrs. mos.

8. 5 min. k sec. = 4 min. sec.

9. 2 tons = 1 ton lbs.

10. 2 tons 500 lbs. = 1 ton lbs.

11. 13 min. = 12 min. sec.

12. 10 min. 11 sec. = 9 min. sec.

13. 12 ft. 1 in. = 11 ft. in.

14. 10 hrs. 3 min. = 9 hrs. min.

15. 5 yds. 2 ft. = 4 yds. ft.,

16. 1 lbs. 5 oz. = oz.

17. 1 ton 400 lb. = lb.

18. 2 days 5 hrs. = 1 day hrs.

19. 1 min. 2 sec. = sec.

20. 1 lb. 8 oz. = oz.

27
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Level: 14 Step: A

WORKSHEET: SUBTRACTiON

Find the answers to the following problems.

14-7

Concept: Subtraction

1. If a gravel truck, holding 3 tons, dumped 500 pounds of it on our playground,
how many tons and pounds would be left in the truck?

2. David bought a pound of candy at the store and ate 3 ounces of it on the
way home. How many ounces of candy did he have left?

3. In the broad jump Randy jumped 5 feet 10 inches. Ann's best was 3 feet 11
inches. Randy could jump how much farther than Ann?

4. Steve's best time in the race was 5 minutes, 7 seconds. John ran it in 4
minutes, 8 seconds. John was how many seconds faster than Steve?

5. Can yoU subtract 5 hours, 23 minutes, 36 seconds from 6 hours 23 minutes,
13 seconds? If so, solve the problem.
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14-8

Level: 14 Step: A Concept: Multiplication

I. Concept:

Multiplication: Multiplying a whole number by a unit fraction.

II. Behavioral Objective:

The student given a whole number and a unit fraction will be able to
compute the product.

III. Mathematical Ideas:

A. Multiplication and division are inverse operations.

B. Multiplication is related to the joining of equivalent sets.

C. Division is related to the seperation of a set to form 2 or more
equivalent subsets.

1 of 80 = 16

5

1 x80 =16
5

8o 5 = 16
8o = 16

5

IV. Vocabulary To Stress:

of - times - equivalent sets

V. Activities:

A. Tic-Tack-Toe. Draw a tick-tack-toe figure on the blackboard. Each
space should contain a whole number and a fractional number to be
multiplied. (This can also be applied to whole numbers, fractions,
addition, subtraction, or division.) Each pupil should have a different
color of chalk. The pupils will take turns. The child who is X
may choose a space and multiply the problem in that space. If it

is correct he puts in an X; if not, 0 gets the square. The object is
to get three X's or 0's in a row across, down, or diagonal.

Text References:

Book: 3

Houghton Mifflin(1967) pp. 166-167, (42)
Houghton Miffl in(1972) pp. 164, 65, (4o)

Book: 4

Houghton Mifflin(1967) pp. 153(part)

Houghton Mifflin(1972) pp. 148-149, 253, 264, 265



Level: 14

Text References: continued

Book: 5

14-9

Step: A Concept: Multiplication

Houghton Mifflin(1967) pp. 198-201, (48; 49), 204, (50), 210-211, (51), 308
Houghton Mifflin(1972) pp. 128, 129, 141, 191, 136, 137, (34), 340(part), 132-135
Addison-Wesley(1971, 1968) pp. 292-293, 295, 338

Book: 6

Houghton Mifflin(1967) pp. 200, 201
Houghton Mifflin(1972) pp. 253
Addison-Wesley(1971, 1968) pp. 166-169, 171, 183

Book: 7

Addison-Wesley(1971) pp. 231-233

Other References:

Imperial Tape #22 (Intermediate), first part.

I
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14-10

Level: 14 .Step: A

WORKSHEET

(Multiplication of a whole number by a unit fraction.).

Concept: Multiplication

1. There were 90 people at the ball game. i of them went home when it began

3

to rain. How many went home when it began to rain?

2. There are 20 cookies on a plate. Jack ate 1 of them. How many did Jack eat?

5

3. I had $180 in the bank. I spent 1 of it. How much did I spend?

4. 50 children were in the orchestra. 1 of them played violins. How many
played violins? 10

5. 75 doughnuts were in the box. We took 1 of them to a picnic. Hdw many did
we take to the picnic?

6. We went to camp for 2 weeks. It rained 1 of the days. How many rainy days
did we have?

How many cookies in 1 of a dozen?

3

8. Dick missed 1 of the 20 problems on the test. How many did he miss?

9. I had $570 in my checking account and spent 1 of it on my vacation. How
much did I spend?

10. How many ounces in 1 pound?
ri



14-11

Level: 14 Step: A Concept: Division

I. Concept:

Division: Dividing by using multiplication with reciprocal.

II. Behavioral Objective:

The student given a division problem with two fractional numbers will be able
to name the reciprocal and multiply.

III. Mathematical Ideas:

A. Two numbers whose product is one are called reciprocals.

B. Multiplication and division are inverse operations.

IV. Vocabulary To Stress: reciprocal - inverse

V. Activities:

A. Teacher's edition Imperial Tape #23, (Intermediate).

B. Fraction game. Draw a football field. Make a set of cards with fraction
examples on one side and answers on the others. Put the problem side up.
Two people play. Taking turns a child draws a card and answers the question.
If he is correct he moves forward 10 yards; if wrong 10 yards backwards.
They start on the 50 yard line and go to the opposite goal. As in football
they receive 6 points for crossing the goal line and one extra point for
answering another problem right after scoring 6 points.

Text References:

Book: 4

Houghton Mifflin(1967)

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Addison-Wesley(1971, 1968)

Book: 7

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971)

Book: 8.

Houghton Mifflin(1972)

Other References:
Modern Math Filmstrip 1 }764
Imperial Tape 1/23 (intermediate). (part of this)

pp. 150-152

pp. 308-310, 329, 341
pp. 270-273, (67)

pp. 252-255, (58), 256-259, (59), 264, 265(part)
pp. 128, 129, (34), 272-275, 351
pp. 174, 185-187, (34), 188, (35), 189, (36, 37), 190, 332

PP. 354 359,x(54)
pp. 212-214, 253-263, 427
pp. 241-247, (481,ilart)

pp. 144-147
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14-12

Level: 14 Step: A

WORKSHEET: DIVISION

Find the correct answer to the following problems.

Concept: Division

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

5 -7- 1 =, 7

5 x 2 =

1 L.. 1 =
.b.

6 -L. 7 =
T

1 i 1 ..-:.

Ti. 1 7

1 , .2 =

3- 3.
10 5 =
15 ' 3

6 4=
9M' g

2 k 1 =

3 7.4
2 ' 4

3. . 3"

11.

12.

13.

14.

15.

16.

17.

1 8 .

1 9 .

20.

16 .2-- 1 =
, -4--

4 2.... 1 =

9 2._ 1 =
. r

3 _!... 1 =
3-

1 % 1 =

57T
1 .- 1 =
4---".-'4-

1 ' 1 =

T-7-6-

2 4 1 =

5 3

1 % 1 =

10 , 12

1 ' 3 =
5 , IT



Level: 14 Step: A

14-13

Concept: Geometry

I. Concept:

Geometry: Naming the line of symmetry for symmetrical figures.

II. Behavioral Objective:

The student given a figure which is symmetric about a line segment will be
able to identify the line of symmetry.

III. Mathematical Ideas:

A. A shape is symmetrical about a line that separates the shape into 2
matching halves.

B. A flip may be used to determine symmetry about a line.

IV. Vocabulary To Stre'ss: symmetry - balance

V. Activities:

A. Have children cut out shapes and determine by folding which shapes
are symmetrical.

B. Have children cut symmetrical designs using geometric shapes to
paste on colored background.

Text References:

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)-

Book: 6

Houghton Mifflin(1967)
Hougthon Mifflin(1972)
Addison-Wesley(1971., 1968)

Book: 7

Houghton Mifflin(1972)

Other References:

pp. 282, 283, (70)
pp. 292-295, (70)

PP. 342

pp. 293

pp. 100, 101, 301
pp. 343

pp. 399

Mathematics in the Making, 7
Franklin Series: Mirror Magic
Mirror Cards
Curriculum Filmstrip, 373 Geometry in Ant
Geoboard card /113

Modern Math Filmstrip #739



14-14

Level: 14 Step:, A Concept: Measurement

t. Concept:

Measurement: Using a protractor to measure angles.

II. Behavioral Objective:

The student given a protractor will be able to measure any given angle.

III. Mathematical Ideas:

A. The unit for Measuring angles is a degree.

B. A protractor is used to measure angles.

IV. Vocabulary To Stress:

degree : congruent
protractor vertex
angle

V. Activities:

A. Measure the degrees of each angle of a right triangle. Craw a large
right triangle and cut kt out. Color the two smaller angles with
different colors. Tear off the two smaller angles and fit them into
the right angle. What did you find out?

Text References:

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

Houghton Mifflin(1967, 1970)
Houghton Miffl in(1972)
Addison-Wesley(1971)

pp. 70-71, (21), 72-73

PP. 96, 97
pp. 90-91

pp. 71-71, 73, 268, 277, 278
pp. 96

pp. 104-105

pp. 23-431, (67)
pp. 104

pp. 282-285, (56)

u`)5



Level: 14 Step: A Concept: Measurement

WORKSHEET: MEASUREMENT

Use protractor to measure each angle. Write answers at bottom of page.

I

E.

1. m(<ABC) = 4. m(<JKL) =

2. m(<DEF) = 5. m(<MNO) =

3. m(<Giii) 6. m(PQR) =



14-16

Level: 14 . Step: B Concept: Sets

I. Concept:

Sets: Comparing the cardinal numbers of two disjoint sets as a ratio or
. rate.

II. Behavioral Objective:

The student given two disjoint sets will be able to compare their cardinal
numbers and write the ratio or rate.

III. Mathematical Ideas:

A. A ratio is a fractional number used to compare the cardinal numbers
of two sets.

B. Rate is the comparison of two unlike sets.

IV. Vocabulary To Stress:

V. Activities:

A. Teacher's edition Imperial International Learning, Lesson #30.

ratio - cardinal number

B. Have children place on their desks pencils, eraser or crayons. Compare
sets of two pencils to three pencils. Write the ratio as a fraction.
Place two pencils with four crayons. Write the ratio as a fraction.
Or, place two pennies with 1 pencil. Write the rate as a fraction, etc.

Text References:-

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Add ison- Wesley(1971 , 1963)

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

pp.

pp.

pp.

pp.

pp.
pp.

116, 218-219, (55), 220,
221 +, 225, (56), 296-299,

218-219, 137-139

198 -199, (41), 200-203,

152, 153, 302, 303
206-213

221, 222, (56),
(72), (73)

(42), 286(part)

276, 279

Houghton Mifflin(1367, 1970) pp. 464-465
Houghton Mffflin(1972) pp. -67, 70, 85, 142-143, 330-333
Addison-Wesley(1971) PP. 343-347, (68)

Other References:

Imperial Tape #30 (Intermediate)
Modern Math Filmstrip #768

U



Level: 14

I. Concept:

14-17

Step: B Concept: Multiplication

Multi lication: Multiplying a whole number by a fractional number less
t an 1.

II. Behavioral Objective:

The student given a whole number and a fractional number less than 1 will
be able to compute the product.

III. Mathematical Ideas:

A. Multiplication is related to the joining of equivalent sets.

(B. A whole numeral can be written as a fractional numeral. 5 = 5I
C. Multiply numerator times numerator and denominator times denominator.

IV. Vocabulary To Stress: denominator - numerator

V. Activities:

A. See Tic-Tack-Toe, Level 14-A Multiplication

Text References:

Book: 4

Houghton Mifflin(1967) pp. 152-153
Houghton Mifflin(1972) pp. 153

Book: 5

Houghton Mifflin(1967) pp. 206-207, (51), 292-293, (71, 72), 290, 291.
Houghton Mifflin(1972) pp. 253-255, (62)

Book: 6

Houghton Mifflin(1967) pp. 234-236, (51), 237
Houghton Mifflin(1972) ' pp. 253, 128, 131, 198, 349(part)
Addison-Wesley(1971, 1968) pp. 172-174

Book: 7

Houghton Mifflin(1972) pp. 423(part)

Other References:

Imperial Tape 1122 (Intermediate) first part
Modern Math Filmstrip 11763

(39
ti C.)



14-18

Level: 14 . Step: B Concept: Multiplication

WORKSHEET: MULTIPLICATION

1 x 12 = 1 x 20 = 1 x 18 =
V -.1 3 7 T

3 x 12 = 2 x 20 = 5 x 18 .
4- 1 3 7 .6.-

1 of 21 = 1 of 24 = 1 of 64 =
7 -4- If

2 of 21 = 3 of 24= 3 of 64 =
7 -4- 11-

40

1 of 27 = 1 of 24 . . 1 of 26 =
-5 12 13.

8 pf 27 = 11 of 24 = 11 of 26 =
9 12 13

1 of 40 = 1 of 36 = 1 of 77 =
10 TT 11

9 of 40= 5 of 36= 2 of 77 =
IT 11 11

1 of 40 = 1 of 70 = 1 of 81 =
13" 10 9

5 of 40= 7 of 70= 2 of 81 =
ir 10 9



Level: 14

14-19

Step: B Concept: Functions and
Graphs

I. Concept:

Functions and Graphs: Locating a point on a plane using a number pair.

II. Behavioral Objective:

The student given a number pair will be able to plot the point on a number
plane.

III. Mathematical Ideas:

A. A point on a plane may be located by a number pair.

B. The first numeral in the number pair is found on the horizontal axis,
the second on the vertical axis.

IV. Vocabulary To Stress: horizontal axis - vertical axis

V. Activities:

4 A.' Put desks in rows and find Row 2 Seat 4, etc.

B. Use latitude and longitude on maps to locate a ship lost at sea, etc.

C. Franklin Series: Making and Using Graphs, pp. 53 -62.

D. Spelling Game (in groups). Make up a word and spell it with number
pairs corresponding to points on a number plane as:

6

.A

A w

C.

CZ

"2. 4
f

C.
. -

,

IV

D. 3 41 ,5

L.

6

The.first student to
name the word wins.

OR

Have children name a
word and first one to
name number pairs wins.



14-20

Level: 14

Text References:

Book: 4

Houghton Miff1;(1972)

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

Step: B

pp. 304, 305, 308,

pp. 88-91, 28p -281,

pp. 294, 118, 119,
pp. 306-309

pp. 94
pp. 232, 298
pp. 304-305

(75)

(25)

120, 121,

Concept: Functions and
Graphs

(33)

Houghton Mifflin(1972) pp. 53, 94-95
Addison-Wesley(1971) pp. 43-44

Other References:

Arithmetic Teacher,May 1969 Plots, Dots and Profiles
Franklin Series Making and Using Graphs, pp.-6-3-64.
Let's Play Games in Mathematics 5 #31

Geobcard Card #38
Modern Math Filmstrip #754
Modern Math Filmbtrip #746

Suggested Introductory Activities;

Ly



Level: 14 Step: B

t:.

I.

0

WORKSHEET

2nd axis

J

M
61

P _Q
,,

, 1

1.

Usint the diagram above, name the words.

1. (I, 0) 44, 4) (2, 1) (3, 0)

2. (2, 0) (4, 4) (1, 2) (1, 2)

3. (3, 4) (4, 2) (3, 2) (4, 4)

4. (2, 2) (0, 4) (4, 1) (2, 3)

5. (3, 3) (3, 1)

6. (0, 3) (0, 0) (3, 2)

a

,". q

14-21

Concept: Functions and
Graphs

axis



14-22

Level: 14 Step: B Concept: Geometry

I. Concept:

Geometry: Identifying similar and congruent polygons.

II. Behavioral Objective:

The student, given drawings of 2 shapes, will be able to determine whether
they are congruent or similar.

III. Mathematical Ideas:

A. Angles may be measured by using a protractor.

B. Two congruent shapes are similar because their corresponding angles
are congruent and the ratio of the lengths of corresponding sides

. is t to 1,

C. Two congruent angles have the same size.

D. Slides, flips and turns may be used to match 2 congruent shapes.

E. Ratios may be used to compare lengths.

IV. Vocabulary To Stress: .congruent - similar - ratio

V. Activities:

A. You might have students cut 3 cardboard strips 18 cm27 cm, and 36 cm
long. Ask each student to form a triangle with his strips, then ask how
they might form a triangle with sides 2 as long as those of the first

3

triangle. Lead them to see that they need strips 12 cm, 18 cm, and 24 cm
long. Have them form the second triangle and compare the 2 triangles,
which should have the same shape. You might ask the students to measure
the angles of each triangle to check that corresponding angles are
congruent.

B. Have the children construct a square or rectangle. Use protractor.
They should then draw a diagonal. Cut along the diagonal. Compare
the 2 triangles. They are congruent. Shear off equal amounts from
each side to see similar triangle. Children would also enjoy making
more congruent triangles. Pass out one triangle to each child. On a
"go" signal have them find their partner (a child with a triangle
congruent to -their own).

L39



14-23

Level: 14 Step: B Concept: Geometry

Text References:

Book: 4

Houghton Mifflin(1972) pp. 100, 101

Book: .5 ,

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addisonl.Wesley(1971, 1968)

Book: 6

PP.

PP.

PP.

70, 71, (21), 72-74, 266-267, (67), 277, 278, 286, 287
297, 298, 287 (part)

272, 273

Houghton Mifflin(1967) pp. 82, 280
Houghton Mifflin(1972) pp. 105, (27, 28), 302, 303

Book: 7

Houghton Mifflin(1972) pp.-110-11.3, 278-279, 338

.Addison-Wesley(1971) pp. 274-275

Other References:

H.M. Geoboard cards #16 and #17



14-24

Level: 14 Step: C

I. Concept:

Multiplication: Naming the product with both factors less than one.

II. Behavioral Objective:

The student given two fractional numerals less than one will be able to
compute the product.

III. Mathematical Ideas:

Concept: Multiplication

A. A subset can be separated in the same way as a set

B. In multiplication with fractional [lumbers the product may be less than
either factor.

C. Numerators are multiplied by numerators.

D. Denominators are multiplied by denominators.

IV. Vocabulary To Stress:

V. Activities:

subset.- region

A. Cube Toss: Prepare two wooden one inch cubes. Write a different
fractional numeral on each face. The child throws the cubes, like
dice and multiplies the two that come up on top. How many different
problems are possible? One point, fdr each correct answer.

B. Imperial Tape #22 (Intermediate) (2nd part)

Text References:

Book: 5

Houghton Mifflin(1967) pp. 202-203, 210-211, (52), 212-213, (53), 294-295, (73),

296-298, (74), 299, 302-303, (75), 304-305, (76), 307,
312-313, 315

Houghton Mifflin(1972) pp. 146, 147, 258-267
Addison-Wesley(1971, 1968) PP. 291, 293, 295-298, (52), 300-301. 338

Book: 6

Houghton Mifflin(1,967) pp. 238-239, (52), 240-241, (53), 242-243, (54)
Houghton Mifflin(1972) pp. 132-137, 349
Addison-Wesley(1971, 1968) pp. 170-171, (52)

Book: 7

Houghton Mifflin(1967, 1970) pp. 349-354, (53)
Houghton Mifflin(1972) pp. 200-201, 204-205, 254, 423
Addison-Wesley(1971) pp. 233-237, (45)

Other References:

Modern Math Filmstrip #763

/15



14-25

Level: 14 Step: C Concept: Geometry

I. Concept:

Geometry.: Naming the area of a square, rectangle, parallelogram.

II. Belavioral Objective:

The student, given the measure of the sides of a square, rectangle, or
parallologram, can compute the area of the region.

III. Mathematical Ideas:

A. The plane area inside a closed curve is a region.

B. The measure of a rectangular region may be found by naming the product
of the number of units of area along the length (1) and the number of
units of area along the width (w) A = 1 x w

-

C. The measure of a square region can be expressed as A = S2

O. The area of a parallelogram can be expressed as A = b x h

IV. Vocabulary To Stress:

area height
rectangle base
parallelogram

V. Activities:

A. Have children cut out 1 inch squares and use them to find area of the
top of a small book, box, etc.

B. Have.children cut out 1 sq. in., 1 sq. ft., 1 sq. yd.

Text References:

Book: 5

Houghton Mifflin(1967) pp. 114-115, 86, 273, (24, 34,_69)
Houghton Mifflin(1972) pp. 110 -111, 304-305, 309-311, (30 47)

Addison-Wesley(1971, 1968) pp. 117, (31)

Book: 6

Houghton Mifflin(1967) pp. 108,.142, 143, 269, 122
Houghton Mifflin(1972) pp. 109, 3Q6 -309

Addison-Wesley(1971, 1968) pp. 108, 109

Book: 7

Houghton Mifflin(1967, 1970) pp. 437-443, )69)
Houghton Mifflin(1972) pp. 116-117
Addison-Wesley(1971) pp. 388-392, (80, 81)

Other References:

Imperial Tape #37 (intermediate) 46
Geoboard cards #21, #22
Learning about Measurement (Franklin Series) pp. 23-37



14-26

Level: 14 Step: C Concept: Geoemtry

Find the area of each. Be sure to label the answer in square units.

2 in.

2.

7 cm.

a

. =.:--8-.444....-____-_________:_.-__
E

c)

0

Measure these, using metric ruler, and.find area:

7.

/
6.

11.11

Extra credit! Name the perimeter of each of the above figures::

1. 3. 5. 7.

2. 4. 6.

Li I



14-27

Level: 14 Step: Z Concept: Flow Charts

I. Concept:

Flow Charts: Using a flow chart to present a sequence of instructions.

II. Behavioral Objective:

The students can follow a sequence of written instructions presented in
the form of a flow chart.

III. Mathematical Ideas:

A. A flow chart is a pictorial representation of instructions for problem

solving.

B. Every step is indicated in its proper order.

-C. Certain shapes indicate decisions to-be-made or- instructions to be
followed.

D. Lines with arrows are used to indicate direction of flow.

IV. Vocabulary To Stress: sequence - decision - input - output

V. Activities:

* A. Houghton Mifftin(1972) Teachers' Ed. pp. 50-51. Book 5.

B. Have the students draw flow charts describing everyday activities, such
as getting a drink of water, or sharpening a pencil. Have them
exchange with a partner to test for accuracy and completeness.

C. Have students show steps of their flow charts on cards. Have the
students exchange cards with a partner, cards out of order, and
see who can place cards in correct order first.

D. For you to investigate:

Materials:
large cut out
quadrilateral
pencil, string
scissors

E. Addends
46, 38

Use the same
length of
string and
make an arc
at each cor-
ner angle

Cut off'

the corner
angle

Pieces

'Add the ones all

the tens

46 46

+ 38 + 38
46

+ 38

L9

;\



14-28

Level: 14

Text References:

Book: 4

Step: Z Concept: Flow Charts

Houghton Mifflin(1972) pp. 60, 216

Book: 5

Houghton Mifflin(1972) pp. 50-51, 230-232, 288-291, 307, 316

Book: 6

Houghton Mifflin(1972) pp. 104, 108,158, 234-237, 294-297, 304

Book: 7

Houghton hifflin(1972) pp. 223-229, 236-239, 242-244, 250

Other References:

Flowcharting by McQuigg-Harness



Level: 14

1. Find the output number.

Your
e in yrs.

14-29

Step; Z Concept: Flow Charts

WORKSHEET

Add 9 to
Yes your age

2. Find the output number.

a. r 8.9

b.

c.

12.4

3. Find the output number.

62 I Find the

35 sum

11

Add 10 to
your age

Add the
numbers

Add the
numbers

J-->

Double the
input number

4. What is the input numberl

Subtract 11

from the sum

Subtract 6
21 from the resu

J

Yes

Is the \
sum more than\
\100?

V No

Subtract
100 from
the sum

Subtract
4 from

input

Add 100
to the sum



14-30

Level: 14

1. Name the
tens' digit of

the quotient

%11/

Name the
first
remainder

.11

Name the
ones' digit
of the
quotient

Step: Z Evaluation

Name the
total

Lquotient

NIL

Name the
final

remainder

. Find tine output number.

(/ 24 1

59

Add the
numbers

3. Find the output number

efTput number
I 24

:1

Double the
input

4. Find the input number.

Subtract

179

5. Find the output number.

( 7345 Find the
sum

51

Subtract

13
Vvo...>

Subtract
6

5646

Subtract
4

8MT



Level: 14 ANSWERS TO WORKSHEETS: LEVEL 14

14-3 14-10

I. 2 t

2. 3 gal. 1 qt. 1 pt

3. 8 lb. 10 oz.
4. 2 centuries 84 yr.
5. 5 lb. 4 oz.

14-4

Addition

1. 4 m. 5 decimeters
2. 2 m. 16 centimeters

14-31

Multiplication-Whole number by unit
fraction

1. 30 people
2. It cookies

3. $30

!I. 5 children
5. 15 doughnuts
6. 2 days
7. It cookies

8. 5 problems

9. $114
10. It oz.

J. -746 m:

4. 302 mm or 30 cm 2 mm
5. 723 m

14-12

Division

14-6 1. 10

2. 10
Subtraction of denominate numbers. 3. 6

4. 48
1. 16 oz. 7
2. 12 in. 5. 7
3. :18 in.
4. 17 oz. 6. 1

5. 65 min.
6. 12 mo. 7. 2

7. 19 mo.
. 5-

8. 64 sec. 8. 1

9. 2000 lbs. 9. 8

10. 2,500 lbs. T
11. 60 sec. 10. 1

12. 71 sec.
13. 13 in. 11. 64
14. 65 min. 12. 16
15. 5 ft. 13. 27.

16. 21 oz. 14. 9

17. 2400 hours 15. 1

18. 29-hrs. 16. 1'

j9. 62 sec. 17. 2

20. 24 oz; 18. 2

19. 1 1

5
14-7 20. 4

15
1. 5500 lb.
2. 13 oz.

3. 1 ft. 11 in.

4. 59 sec.

5. 59 min. 37 sec.

52



14-32

ANSWERS TO WORKSHEETS:' LEVEL 14

14-15

Measurement using protractor

1. 400

2. 80°

3. 90°
4. 5°
5. 50°
6. 30°

14-18

Multiplication - whole number by fraction

3' '4 3

9 8 15

3 6 8

6 18 24

3 2 2

24 22 22

4 3 7

36 15 14

5 7 9

25 49 18

14-21

Function & Graphs

1. very
2. well
3. done
4. math
5. is

6. fun

14-26

Geometry (area)

1. 4 sq. in
2. 36 sq. cm.

3. 14 sq. cm.

4. 1 6 sq. c.::.

5. 10 sq. cm.
6% 33 sq. cm.

7. 75 sq. cm.

Extra Credit (per'imeter)

1. 8 in. 5. 14 cm.

2. 26 cm. 6. 28 cm.

3. 19 cm. 7. 42 cm.

4.. 20 cm.

.

53



ANSWERS TO ENRICHMENT (Step Z) WORKSHEET

14-29

1. Answers will vary
2. a. 17

b. 5

c. 14

3. 195
4. 7

14-30 Evaluation

1. 62 r 1

2. 70

-3, 42 -

4. 5825

5. 105

ir

/3

14 -33



14-34

Level: :4 ANSWER SHEET - POST.TEST I

Step *A Measurement-A

Addition-A 26. B

27. C

1. 18 gallon 1 quart 28. C

2. 15 lbs. 4 ozs. 29. A
3. 13 yds. 0 feet 30. A
4. 9 yrs. 3 mo.
5. 9 weeks 0 days Step B

Sets-B
Subtraction-A

31. 6, per
6. 7 wk. 1 dlv 32.
7. 50 minutes .11

8. 2 gallon 3 qt. 33. rate, 12, per
9. 3 lbs. 14 oz. 34. rate,6, per

10: 1820 lbs. 35. $1.00

Multiplication-A
Multiplication-B

36. 6
11. 3 37. 3 yds.

38. 5 1 or 5 2
12. 6 or 3 1r

1r 39. 3 1

13. 4 2

7 40. 5 5
14. 7 B-

12

15. 5 Function -B-

9

Division-A

41.

42.

43.

44.

Must look on graph
Must look on graph
3,5

F

16. 6 or 1 1 49. 5,4

17. 1 Geometry-B

18. 5 46. congruent
19. 1 47. AB, BC

T 48. 1,3

20. 4 49. 1,4
21 50. 1,4

Geometry-A

21. BD

22. EG
23. JL
24. MP
25. UX

55



Level: 14

Step C

Multiplication-C

51. 7

TT
52, 7

TIT

53. 21 or 1

IS T
54. 60 or 3

$o- V
55. 16 or 4

-5-6-

Geometry-C

56. 200 sq. cm.

57. 225 sq. cm.

.58. 3000 sq. cm.

59. 2240 sq. ft.

60. 368 sq. in.

ANSWER SHEET - POST'TEST I

56

1 4 -3 5



14-36

Level: 14 ANSWER SHEET - POST TEST II

Step A

Additi6n-A 26. 500

27. 70°
1. 4 ton 400 lbs. 28. 1200
2. 8 yd. 0 ft. 4 in. 29. 100
3. 9 hr. 0 hr. 30. 350
4. 16 gal. 2 qt.
5. 17 hr. 51 min. 20 sec.

Measurement-A

Subtraction-A

6. 1 yd. 2 ft.

7. 2 gal. 2 qt. 1 pt.

8. 1 yd. 0 ft. 8 in.
9. 2 wk. 2 day

10. 1 hr. 32 min.

Step B.

Sets-B

31. 9

11

32. rate, 9, per
33. $1.80
34. rate, 70
35. 11

21

Multiplication-A

11; a. Multiplication-B
TY

12. 6 or 2 . 36. 5 5
15 T T

13. 10 37. 4 2 or 4 1

11 V 2
14. 9 38. 9

lb' 39. 12 4
15. 5 or 1 5

15 r 4o. 9

Division-A Function-B

16. 2 x 5 or 5 x 4 41. 0,3
20 42. P

17. 8 43. 3,4

5 44. R

18. 4 45. o

1-3-
19. 5

7 , Geometry-B
20. 32

35 46. congruent
47. yes
48. yes
49. 1,2

50. 1,3

Geometry-A

21. BE

22. IX

23. LN

24. VQ
25. XZ

57



Level: 14

Step B

Multiplication-B

51. 3

25

53. 8

55
54. 2Q

55. 28

Step C

Geometry-C

56. 15 sq. cm.
57. 40 sq. in.

58. 72 sq. feet
59. 35 sq. ft.
60. 180 sq. in.

ANSWER SHEET - POST TEST II
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Level: 15

I. Concept:

Step: A Concept: Sets

15-1

Sets: Expressing as a fractional number the probability that a particular
event or set of events may occur, compared with the total number of related
events.

II. Behavioral Objective:

The student given a particular event or set of events and the total number
of related events will be able to state the probability as a fractional
number.

III. Mathematical Ideas:

A. A fractional number is used to state a probability.

B. A probability cannot be less than 0 or greater than 1. -If the

probability is 0, the event cannot happen. If the probability'
is 1, the event must happen.

IV. Vocabulary To Stress: probability - related

V. Activities:

* A. Make and use spinners: Directions in AddisonnWesley 6, Teacher's Edition
pp. 320.

B. Teachers Edition Imperial Tapes (Intermediate), Lesson #40.

Text References:

Book: 4

Houghton Mifflin(1972) pp. 150 -151, 278, 279

Book: 5

Houghton Miff1in(1967) pp. 252-255
Houghton Mifflin(1972) pp. 204-207, (52)

Addison-Wesley(1971. 1968) pp. 345

Book: 6

Houghton Mifflin(1967) pp. 226-229, 250-251
Houghton Mifflin(1972) pp. 216, 278, 279, (67)
Addison-Wesley(1971, 1968) pp. 312-321

Book: 7

Houghton Mifflin(1972) pp.. 318-325

Addison- Wesley(197i, 1968) pp. 89-101, (20, 21)

Other References:

Franklin Series: Probability
Imperial Tape #40 (Intermediate)
Modern Math Filmstrip #767

* Good introductory activity



15-2

Level: 15 Step: A Concept: Sets

WORKSHEET: SETS

1. In a box there are 12 candies; 5 mints, 4 caramels, and 3 lemon drops. If

you reach in without looking, what is,:the probability,of getting a mint?
A caramell A lemon drop? A chocolate bar?

2. Set C = {0, 2, 4, 6, 8, 10}

What is the probability of choosing a multiple of 27 Of choosing an odd
number?

3. Set A = 111, 12, 13, 14, 15-, 16, 17, 18,.19, 20}
What is the probability of choosing a multiple of 2? Of- choosing- 9?
Of choosing a multiple of 3?

4. if John has 10 shirts, (1 red, 5 blue, 2 yellow, and 2 green),_ what is t14
probability that he will wear a white shirt? A blue shirt? A green
shirt?

5. There are 15 horses in the race, 4 Arabians, 5 palominos, and 6 quarter
horses. What is the probability that a quarter horse will win? That an
Arabian or palomino will win?



15-3

Level: 15 Step: A Concept: Numeral

I. Concept:

Numeral: Using base 5 to teach place value.

II. Behavioral Objective:

The student given a numeral in base 5 or base 10 will be able to express
the number in the other base.

III. Mathematical Ideas:

A. The position of a digit in any number determines its value.

B. 0-4 are the only' symbols needed in a base 5 system.

C. 10five represents one group of 5.

IV. Vocabulary To Stress: decimal system, place value

V. Activities:

A. ESA Multibase Arithmetic Blocks, cards 1-5.

B. Teacher's Edition Imperial Tapes (Intermediate), p. 35.

IC. Make a base 5 chart: 125 25 5 1

Step 1: Put the base 5 numeral in the chart. (i.e.) 133,five. To

change this base 5 number to base 10 multiply (25 x 1), (5 x 3), (1 x 3)
and add all the products. (25 x 1) + (5 x 3) + (1 x 3) = 43 ten.

1 3 *3

Step .2: Change base ten to base five. A base ten number-will not fit
into the base five chart. .

Example:

23 123

100

5171
20

3

125 I 25 1 5 1 1

3

To check multiply as you learned in Step 1.

(4 x 25) + (4 x 5) + (3 x 1) = 123ten

123ten = 443five



15-4

Level: 15

Text References:

Book: 5

Step: A Concept: Numeral

.

Houghton Mifflin(1967) pp. 22-24
Houghton Mifflin(1972) pp. none

Book: 6

Houghton Mifflin(1967)
Houghton Miff1in(1972)

pp. 266
pp. none

Book: 7

Houghton Mifflin(1967) pp. 127-129

Other References:

Imperial Tape #35 (Intermediate)

* Suggested introductory activity.
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Level: 15

15-5

Step: A Concept: Numeral

WORKSHEET: NUMERAL

I. Write the following base five numerals in base ten.

1. 21five =
ten 7.

4 ive = ten

2. "five ten 8. 100five = ten

3 "five = ten 9. 102five = tan

4. 20five = ten 10. 110five =- ten

5. 14five = ten 11. 144five = ten

6. 41five = ten 12. 200five =
ten

II. Write the following base ten numerals in base five.

l' 5ten' five 6. 25ten = five

2. 8ten ' five 7' 28ten = -------five

3. "ten = five 8. "ten five

4. 15ten = five 9. 33ten = five

5. 24ten = five 10. 100ten = five



15-6

Level: 15 'Step: A Concept: Numeral

WORKSHEET: NUMERAL

Write your answer for each exercise in the blank for the exercise.

Write the base five numeral for the number of tally marks in each set. Remember
to write the word "five" to tell that the numeral shows grouping by fives.

1. 1-1-4. 11

2. I S A I t I A. l i t

Write the missing digits.

3 43five is ? fives, ? ones?

4. 34five is ? fives, ? ones?

5. 20five is ? fives, ? ones?

Write base ten numerals for the following:

6. 30five

7. 2lfive

8. 100five

9. 123five

10. 2004five

3. fives, ones

4. fives, ones

-5. fives, ones

11. Find the base five numeral for the number of dois in the above set.

12. Write the base five numeral that means:

.1 x (5 x 5)
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Level: 15

I. Concept:

15-7

Step: A Concept: Addition .

Addition: Adding mixed numerals and naming the sum in simplest form.

11. Behavioral Objective:

The students, given two mixed numerals, will be able to compute the sum
and express it in.simplest form.

III. Mathematical Ideas:

A. To add or Subtract two fractional numbers with unlike denominators, we
rename one or both fractions as equivalent fractions with the same
denominator.

B. Equivalent fractions name the same:fractional numbers.

C. A fractional number greater than 1 may be expressed as a mixed numeral
or as an expanded numeral.

O. Torename a fractional number in simplest form, we divide the numerator
and denominator by their greatest common factor.

IV. Vocabulary To Stress: equivalent - numerator - denominator - simplest form

V. Activities:

A. The students may practice naming equivalent fractions by playing a
game of "Thumper", a rhythm game. EstabliSh the rhythm with the
students thumping their desks twice, clapping their hands twice,and
snapping their fingers twice. Flay passes around the class. Leader

names a fraction. After each "Thump, thump" and "Clap, clap", a
student in his turn on "Snap, snap" names an equivalent fraction.
Play continues until a student names a nonequivalent fraction, repeats
a fraction already named or breaks the rhythm. Then a new fraction

is named and play resumes.

B. "Rename Me." In this game the leader gives a fractional number and
ec....1 student gives another name for the number. Award one point

for each correct response. The class could be divided into teams
or could work for individual points if used with a small group.

Text References:

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Addison-Wesley(1971)

pp. 247
p0. 212-213, (54), 217, 218, 219, 346, 347
pp. 246-249

6'



15-8

Level: 15 Step: A Concept: Addition

Text References: continued

Book: 6

Houghton Mifflin(1967.) pp. 220-221

Houghton Mifflin(1972) pp. 194-197, (48)

Addison-Wesley(1971, 1968) pp. 150-153, (28), 162-163

. Book: 7

Houghton Mifflin(1967, 1970) pp. 345-349, (52) (part of this)
Houghton Mifflin(1972) pp. 193, 422
Addison-Wesley(1971) pp. 224-225, (43)

Other References:

Imperial Tapes (Intermediate) #20



15-9

Level: 15 Step: A Concept: Subtraction

I. Concept:

Subtraction: Subtracting a fractional number from a whole number.

II. Behavioral Objective:

The student given a whole number and a fractional number will be able
to compute their difference.

III. Mathematical Ideas:

A. Any whole number may be written a an expanded numeral, as:
5 4 + 3

3

B. A fractional number greater than one may be expressed as an
expanded numeral or mixed numeral.

IV. Vocabulary To Stress: expanded numeral - mixed numeral

V. Activities:

A. Use felt pieces on flannel board to show wholes and fractional parts.

Text References:

Book: 5

Houghton Mifflin(1967) pp. 207-209
Houghton Mifflin(1972) pp. 209-211, (53)
Addison-Wesley(1971, 1963) pp. 250, 251, (47, 48)

This concept may be taught from -the following worksheets since the textbooks
combine concepts.
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15-10

Level : 15

Find the difference.

Step: A Concept : Subtract ion

1.

-
7

1

43

2.

-
8

4

5

3.
-

9
1I

4.
-

10
1

45

5. 6 6. 54 7. 21 8. 23

7 7 - 1 7

- 12 IT

9. 7 - 2 = 1 0 . 9 - 6 1 .
3 3

11. 21 - 8 4 = 12. 18 - 12 =

5 13

13. 75 - 24 17 = 14. 95 - 76 9 =

20 11

15. 96 - 66 19 = 16. 87 - 16 17 =

20 20

17. 90 - 54 7 lb. 105 - 96 6 =

9 7

19. 77 - 64 1 = 20. 99 - 63 9 =

5 25
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Level: 15

15-11

Step: A Concept: Subtraction

WORKSHEET

1. The Smiths filled their gas tank with 10 gallons of gas. If they used
2 1 gallons of gas one day, how many gallons remain in the tank?

2

2. Mother had 4 quarts'of milk in the refrigerator. Mark drank 1 1 quarts
after school. How many quarts' were left?

.

3. Mary bought 12 yards of ribbon for tying packages. She used 4 6
yards when wrapping her friend's package. -How many yards 7
did she have left?

4. The Girl Scouts entertained their mothers at a tea. They bought 6
pounds of cookies. When the tee. was over they weighed the cookies and
found they had 3 of a pound left. How many pounds of cookies did they
use?

5. Mother weighed 142 pounds before she joined Weight Watchers. She lost
1-2 1 pounds. What did she then weigh?



15-12

Level: 15 Step: A Concept: Multiplication

I. Concept:

Multiplication: Multiplying a whole number by a fractional number greater
than 1.

II. Behavioral Objective:

The student given a mixed numeral and a whole number will be able to
compute the product.

11j. Mathematical Ideas:

A. The distributive property is used in multiplying.a mixed numeral
times a whole number.

21 x3= 2 +1 x 3 = (2 x 3) + 1 x3 = 6 3

(
B. A mixed numeral can be renamed as a fractional numeral. 6 1 = 19

r 3

IV. Vocabulary To Stress: mixed numeral

V. Activities:

A A. See other multiplication of fractions activities.

B. Ring Toss: Using a big piece of cardboard, push 6 nails through the
back side. Then label two of them as #1, 2 of them as #2, and two of
them as #3. Make three sets of cards with multiplication of fractions.
The problems in the l's stack should be easier to work than those in
the 2's or 3's stack. Divide the class into two teams. The children
will toss jar rubber rings from a predecided line and try to hook them
on the nail. When he hooks a nail he must stop throwing. He draws a
card from the number pile (the same ashe one he hooked). He then
must write the problem on the board and work it. If he gets It right,
his team gets the number of points that problemmas worth. If he does
the problem wrong his team must lose the number of points.

01 a 01

02. c'3

C. See Imperial Tapes (intermediate), TeacherS2 Manual, pp. 50-51..
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Level: 15

V. Activities: continued

15-13

Step: A Concept: Multiplication

D. Grand Prix. Make a large playing
board and spinner as shown. Four

players or teams may compete, each
provided with a small car to be
used as a marker. Take turns
twirling the spinner to determine
how far to advance. Teaching for
6 = 1 1, 10 = 2, etc.

5 T

g111111111111111111111111111111

Text References:

Book: 5

Houghton Mifflin(1967)
Additon-Wesley(1971, 1968)

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

p. 326
pp. 243-244

pp. 260, (60)

p. 199
pp. 177, 176, 330, 331

Houghton 'Mifflin(1967, 1970) p. 353

Addison-Wesley(1971) pp. L37-239

Other References:

Imperial Tape, #24 (Intermediate)



15-14

Level: 15. Step: A Concept: Multiplication

WORKSHEET

Give answers in simplest form.

1. 7 1 2. 8 1 3. 5 4 4. 9 2 5. 2 3
Er 3 5 V 7

x8 x3 x4 x6 x4

6. 1 0 1 x 7 = 1 4 . 9 x 7 =
7 7

7 . 5 1 x 7 = 1 5 . 8 1 x 8 =

9 9

8. 1 1 2 x 9 = 1 6 . 5 7 x 9 =
9 9-

9. 1 2 1 x 7 = 17. 6 5 x 5 =
V T

10. 13 1 x 9= 18. 7 1 x 7=
T 7

1 1 . 1 5 1 x 3 . 19. 16 1 x 4 =
V V

12. 16 1 x 2 = 20.. 9 1 x 9 =

9

13. 8 5 x 7 =

7



Level: 15

1. Concept:

15-15

Step: A Concept: Geometry

Geometry: Solving by formula the surface area or the volume of a
rectangular prism.

II. Behavioral Objective:

The student given the dimensions of a rectangular prism will be able
to compute the surface area or the volume of the rectangular prism.

III. Mathematical Ideas:

A. Area is the measure of a region.

B. Volume is the measure of space inside a closed surface.

C. Formula -for area is A = 1 x w.

D. FormUla for volume is V = I x w x h.

IV. Vocabulary To Stress:

area
volume
square foot (sq. ft.)

square yard (sq. yd.)
cubic foot (cu. ft.)
cubic yard (cu. yd.)

V. Activities:

A. Teacher's Edition Imperial Tape (Intermediate), Lesson 38.

B. Use sugar cubes to showlxwxh. Also use milk cartons to show
lxwxh. Shown in: (Arithmetic Teacher, May 1969.)

C. Addison-Wesley T. Ed. 5, pp. 282, 283.

* D. Pupils make 1 inch cubes (see page 82, Houghton Mifflin 5th, 1967).
Use cubes for filling small boxes to find volume.
p. 113, Houghton Mifflin, 1972).

Text References:

Book: 5

Houghton Mifflin(1967)-PP. 87, (24), 260-261, (66),
Houghton Mifflin(1972) pp. 308-311, (74), 110-113,
Addison-Wesley(1971, 1 -968) pp. 282-287, 289

(Also pattern D,

270-274, (69)
(30), 116, 117, (32)

74



15-16

Level; 15

Text References ,continued

Book: 6

Step: A Conccpt: Geometry

Houghton Mifflin(1967) pp. 91-93, (22), 270-271, (62)
Houghton Mifflin(1972) pp. 118-119
Addison-Wesley(1971, 1368) pp. 262-265

Book: 7

Houghton Mifflin(1967, 1970) pp. 454-457, (71)
Houghton Mifflin(1972) pp. 118-119, 306
Addison-Wesley(1971) pp. (14), 283-285, (37, 58), 132, 396-399, (83, 84)

Book: 8

Houghton Mifflin(1972) pp. 118-119, 305

Other References:

Imperial Tape #38 (piteemediate)
Franklin Series, Learning About Measurement, Volume: pp. 54-59.



;

Level: 15 Step: A

WORKSHEET

Find the surface area and volume of the following:

3 cm rf .

15-17

Concept: Geometry

7

r- il 6

1. area

volume

2. area

volume

3. area

volume

4, area

volume

5. area

volume



15-18

Level: 15

I. Concept:

Step: B Concept: Numeral

Numeral: Naming a common fraction with 10 or 100 in the denominator as
a decimal fraction.

II. Behavioral Objective:

The student given common fractions with denominators of 10 or 100, will
be able to write the equivalent decimal fractions.

III. Mathematical Ideas:

The first place to the right of the decimal point is tenths while the
second place to the right of the decimal point is hundredths.

IV. Vocabulary To Stress:

decimal point
tenths

hundredths

V. Activities:

decimal fraction
mixed numeral

A. Decimal Race. Make a collection of large flash cards with three
or four decimal fractions on each one. This could be used as
a race with the class divided into two teams. On the board
draw a ladder with 10 steps. The team that answers ten cards
correctly first wins. The teams take turns answering. The
child must say the decimal that is the largest. If one student
misses the pupil from the opposite team has a chance. If he
misses it also, the correct answer is given and the next person
takes his turn. This could be used for addition or subtraction
of decimals.

B. Use first part of Imperial Tape (Intermediate) #25

C. Make a chart on the board or on cardboard. Have each child make
one at his desk. Have them put decimal problems in this chart.
Name the place value.

N
C
.4,
-0

M
L
-0
C
m.c

m
C
cu

4.,

m
oc
o

M
E .1-,

0.-
-o
o o

.Q

0
.c
4.,
C
cu
.W

0=
4.,
-0
o
L
-o
C

-C
m

1 6 8 . 2 3
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Level: 15

Text References:

Book: 5

Houghton Miffl in(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1963)

Step: B

15-19

Concept: Numeral

pp. 330-333, 332, all; 333, #1-20
pp. 274, 318, 320
pp. 256-260

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Book: 7

Houghton Mifflin(1967,
Houghton Mifflin(1972)
Addison- Wesley(1971)i

Other References:

Modern Math Filmstrip

1970)

#759

pp. 298-299
pp. 142-143

pp. 372 -375,
pp. 14-15
pp. 296-298

(56)

7 8



15-20

Level: 15 Step: B Concept: Addition

I. Concept:

Addition: Naming the sum of 2 decimal addends in tenths and hundredths.

II. Behavioral Objective:

The student given decimal addends in tenths and hundredths will be able
to compute the sum.

Mathematical Ideas:III.

A. The position of a digit in a number determines its value.
(place value).

B. Addition with decimal fractions follows the same rules as for
whole numbers.

IV. Vocabulary To Stress: tenths - hundredths

V. Activities:

A. Make addition tables with decimals. Have the children work them.
Several different charts could be made.

-4- .01 .02 .03 .04

.10 .11 .12 ,13 ?

.20 .21 ? ? .24

.30

Text References:

Book: 4

Houghton Mifflin(1972)

Book: 5

Houghton.Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

pp. 320, 321,

pp. 331, 334
pp. 274, 278,
pp. 261-262

322

321, 322

79



Level: 15

Text References: continued

Book: 6-

15-21

Step: B Concept: Addition

Houghton Mifflin(1967) pp. 302-305. (69)

Houghton Mifflin(1972) pp. 206-208, (51)
Addison-Wesley(1971, 1968) pp. 222, (39, 40, 411, 223-225

Book: 7

Houghton Mifflin(1967, 1970) pp. 379-382
Houghton Mifflin(1972) pp. 151-152, 196-197, 218-219, 420, 422
Addison-Wesley(1971) pp. 300-301

Other References:

Imperial Tape #25 (Intermediate) (part)

00
0 0



15-22

Level: 15 Step: B

I. Concept:

Subtraction: Naming the missing addend in a decimal subtraction problem.

II. Behavioral Objective:

The student given a sum and an addend in tenths or hundredths will be able
to subtract to find the missing addend.

III. Mathematical Ideas:

Concept: Subtraction

Subtraction with decimal fractions follows the same rule as subtraction for
whole numbers.

IV. Vocabulary To Stress:

V. Activities:

tenths - hundredths

A. Teacher's Edition Imperial Intermediate Tapes, pp. 52-53.

Text References:

Book: 4

Houghton Mifflin(1972)

Book: 5

pp. 323(part)

Houghton Mifflin(1967) PP. 331, 334, 337
Houghton Mifflin(1972) PP. 275, 279, (68), 321, 322
Addison-Wesley(1971, 1968) PP. 261, (50), 263) (51), 264-265, 338

Book: 6

Houghton Mifflin(1967) pp. 302-305, (69)
Houghton Mifflin(1.972) pp. 206-208, (51)
Addison-Wesley(1971, 1968) pp. 222, (39, 40, 41), 223-225

Bobk: 7

Houghton Mifflin(1967, 1970) pp. 379-383
Houghton Mifflin(1972) pp. 151-152, 196-197, 218-219, 420, 422
Addison-Wesley(1971) pp. 300-301

Other References:

Imperial Tape #25 (Intermediate)



Level: 15

I. Concept:

15-23

Step: B Concept: Multiplication

Multiplication: Multiplying decimal fractions with no more than 2 decimal
places in the product.

II. Behavioral Objective:

The student given 2 decimal factors will be able to find the product%

III. Mathematical Ideas:

The number of places in the product to the right of the decimal point
equals the sum of the places to the right of the decimal point in the
factors.

IV. Vocabulary To Stress: decimal point

V. Activities:

A. Teacher's Edition Imperial Tapes, Lesson 26.

B. Math Games for Greater Achievement (4-9), page 123.

C. Write sentences on board as: .54 x 7 =
$1.25 x 25 =

Have children make a word problem to fit the equation and solve.

Text References:

Book: 5

Houghton Mifflin(1967)
Houghton Mifflin(1972)

'Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

Houghton Mifflin(1967, 1970)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Other References:

pp. 335-336, 338-339(part)
pp. 279, 280, (69), 282-283, 323(part),

pp. 306-307, (70)
pp. 210, (52, part)
pp. 230-231, (42),_232 -233, (43)

pp. 393-397
pp. 208, 210, 218-219, 256, 424
pp. 304-306

(67)

Imperial Tape #26 (Intermediate)
Modern Math Filmstrip. #766

8?,



S9-24

Level: 15 Step: B

MULTIPLICATION OF DECIMALS

Concept: Multiplication

1. .9 2. .8 3. .11 4. .6

x .9 x .9 :x 6 . x .9

5.

5. .23 6. .22 7. 3.28 8. 2.34
x 4 x 9 x 7 x 3

9. 5.26 10. 2.71 11. 2.72 12. 9.45
X. 3 x 5 X 8 x 7

13. 4.7 14. 4.45 15. 4.7 16. 10.'41

x 5.6 x 67 :x 3.3 x 8



15-25

Level: 15 Step: B Concept: Geometry

I. Concept:

Geometry: Identifying and constructing arcs and chords.

II. Behavioral Objective:

The student given a circle will be able to identify and draw arcs and chords.

III. Mathematical Ideas:

A. Every point on a circle is a fixed distance (radius) from a particular
point called the center.

B. A segment of the circumference of a circle is an arc.

C. A line segment joining 2 points of a circle is called a chord.

IV. Vocabulary To Stress:

radius arc
compass chord
diameter circumference

V. Activities:

A. TeacL.r's Edition Imperial Tapes, lesson #36

B. Give the children several different sized radii and diameters and have
them construct circles usinga compass. See fun worksheet.

C. Have the children make designs in circles with a compass.

D. Review definitions for circumference, diameter, radius, semi-circle.

ext Referenc'es:

Book: 5

Houghton Mifflin(1967) pp. 76-77, 262-263
Houghton Mifflin(1972) pp. 101, 288, (27)
Addison-Wesley(1971, 1968) pp. 92-93 (all)

Book: 6

Houghton Mifflin(1967) pp. 80
Houghton Mifflin(1972) pp. 102-103
Addison-Wesley(1971, 1968) pp. 250-251

Book: 7

Houghton Mifflin(1972) pp. 288
Addison-Wesley(1971) pp. 405

Other References:

Tape #36; Mathematics in the Making 4; Mathematics in the Making 5; Curriculum
Filmstrips 368, 369.
Modern Math Filmstrip #770 (part of it) P /Forms We See,. Filmstrip and tape EF 1106-1 Cireles (Part of it)



15-26

Level: 15 Step: B

WORKSHEET: GEOMETRY

1. With your compass draw a circle
with a radius of 2 inches. Be

sure to mark a point for the
center of your circle before
you begin. Draw a diameter
and label it DC.

2. Use this circle to answer the following questions:

Name 2 diameters.

Concept: Geoemtry

What is CL called?

3. A line segment joining any 2 points on a circle is called a

4, With your compass draw a circle
using a 1 inch radius. Draw. in and

and label a radius.

5. A part of the circumference of a circle is called an

85



Level: 15

Identifying arcs and chords.

A

15-27

Step: B Concept: Geometry

WORKSHEET

Name 4 chords

1.

2.

3.

4.

Name 4 arcs

5.

6.

7.

8.

Name the diameter

Name a radius

9.

10.

Definition Match

11. A line segment that joins
points of a circle

12. A line segment from the center
of the circle to any point on
the circumference

13. The distance around a circle is

14.. A line segmeht which has end
points in circle and which
passes- through the center is
the

15. The set of all points on a
circle between two given
points is an

oU

a. circumference

b. diameter

c. chord

d. arc

e. radius



15-28

Level: 15 Step: Z Concept: Additon

I. Concept:

Addition: Naming the sum in base 5 of two addends in base 5.

II. Behavioral Objective:

The student given two numerals in base 5 will be able to write the
sum in base 5.

III. Mathematical Ideas:

A. A digit can hive face value, place value, and total value.

B. In each place the numeral cannot be greater than four.

IV. Vocabulary To Stress: place value - face value

V. Activities:

A. Let children experiment with base 5 blocks, as in Level 12 Step Z.

B. Have children complete addition table for base 5 as done for base 7
in teacher's edition Imperial Tape Lesson 35 (Intermediate).

C. Use abacus with four counters on each wire.

* D. ESA Multibase Arithmetic Blocks Cards 6A -8.

Test References:

Book: 7

Houghton Mifflin( 1967) pp.' 141, 144

Other References:

Imperial Tape #35 (Intermediate) (part)

* Suggested introductory activity.

8'



Level: 15 - Step:

WORKSHEET: ADDITION

BASE FIVE

15-29

Concept: Addition'

++ 0 1 2 3

0 0 1 2 3 .4

1 1 2 3 4 10

2 2 3 4 10 11

3 3 4 10 11 12

4 4 10 11 12 13

1. 14five 1 set of-

Add the following problems:

2. 3five
lfive

6 3five
+ 4five

10. 1lfive
+ 12five

14. 123five

+ 101five

and

3* 2five
'five

7. 3five
3five

11. 13five
+ 10five

ones.

15. 143five

10five

4 'five
lfive

8. 4five
+ 2five

12. 21five
+ llfive

5. 2five

3five

9e 12f k,,,,

-4five

13. 12five
+ 19five



15-30

Level: 15

1 31five
+ 12five

324five

+ 423five

321five

+ 211-five

13. 303five

112five

Step: Z Concept: Addition

EVALUATION: ADDITPON

2. 42five

31five

6. 144five
+ 323five

10. 104five
+ 233five

14. 111five
+ 34five

3 33five
33five

7 3five
+ 24fNe

11. 122five

3°3five

15. 1024five
+ 432five

89

4. 101five
100five

8. 141five
204five

12. 2l1five
+ 44five



Level: 15

1. Concept:

15-31

Step: Z Concept: Subtraction

Subtraction: Naming the missing addend, given a sum and one addend in
base 5 numerals.

II; Behavioral Objective:

The student given a sum and an addend in base 5 will be able to name the
missing addend in base 5.

III. Mathematical Ideas:

A. A digit does have face value, place value and total value.'

B. In each place the numeral cannot be greater than four.

C. Renaming one five as five ones.

* IV. Activities:

A. ESA Multibase Arithmetic Blocks Cards 9-10.

Text References:

Book! 7

Houghton Mifflin(1967) pp. 147, 149

* Suggested introductory activity.



15-32

Level: 15 Step: Z

WORKSHEET: SUBTRACTION

Can you find a way to use
the base-5 addition chart
when subtracting?

1. 2five
lfive

4. 13f ive =6711. 000

3five ' 000

6. 3 = 2f
-

3
24fivefive = Zfve

ive
ones
ones

Concept: Subtraction

0 1 2 3 4

o o 1 2 3 4

1 1 2 3 4 10

2 2 3 4 10 11

3 3 4 10 11 12

. 4 4 10 11 12 13

8. 42five

33five

2. 3five

lfive

9. 32five
23five

3 llfive
= five

= (11

' -1111

0

5. 22five = lfive ones

11 ones= lfive

7. 443five = 43five
- 204five = 20five

ones
ones

91

10. 12five

3five



15-33

Level: 15 Step: Z Concept: Subtraction

EVALUATION: SUBTRACTION

Find the difference in the following problems:

1. 23five
- 12five

5. 22five

13five

9. 311five
- 22five

13. 342five

233five

2. 31five
- 22five

6. 222five
- 113five

10. 231fivp
14five

3. 34five 4. 31five
- 14five

7. 132five 8. 121five
- 44five 32five

11. 100five

4five

14. 3412five 15. 1140five
- 421five- 1321five

12. 110five
- 14five



15-34

Level: 15 Answers toWorksheets

15-2 15-10

1. 5,

12

4, 3, 0
12 12

1. 2 2.r
2. 6,

b.

0 2. 7 1

3-
3. 5,

10

1, 3

10 10
3. 8 1

2

4. 0, 5 or.1, 2 4. 5 4
10 2 10 5

5. 6,

15

9

15
5. 5 5

12

6. 53 1

IT

15-5 7. 20 4

5
i. 1. 11 ten 8. 22 1

2. 8ten ir
3. Sten 9. 6 1
4. 10ten 3

5. 9ten 10. 2 2
6. 21ten 3
7. 24ten 11. 12 1
8. 25ten 5
o. 27ten 12. 17 1

10. 30ten . 13
11. 43ten 13. 50 3

12. 50ten 20
14. 18 2

II. 1. 10 11

2. 13five 15. 29 1

3. 20five 20
4. 30five 16. 70 3
5. 44five 20
6. 100five 17.. 35 2
7. 103five 9
8. 110five 18. 8 1

9. 113five 7
10. 400five 19. 12 4

5

20. 35 16
15-6 25

1.

2,

12five

.23fivc 15 -11-

3. 4 fives, 3 ones
4. 3 fives, 4 ones 1. 7 1 gal.
5. 2 fives, 0 ones 2

6. 15ten 2. 2 1 qts.
7. llten 2
8. 25ten 3. 7 1 yds.

9. 38ten 7
10. 129ten 4. 5 1 lbs.
11. 32five 4.

12. 100five 5. 129 1 lbs.

2

9°



Level: 15

15-14 Mixed Numerals

1. 57

2. 25

3. 23 1

5

4. 57

5. 9 5
7

6. 71

7. 35 7
9

8. 101

9. 85 3

10. 120

11. 45 3

12. 32 2

3

13. 61

14. 68

15. 64 8

9

16. 52

17. 34 1

18. 50
19. 65
20. 82

Answers to Worksheets

times a whole number.

15-17 Surface area and=volume

1. 54 sq. cm.. area

27 cu. cm. volume
2. 72 sq. cm. area

36 cu. cm. volume
3. 18 sq. cm. area

4 Cu. cm. volume
4. 114 sq. cm. area

72 cu. cm. volume
5. 32 sq. cm. area

30 Cu. cm. volume

15-24

1. .81

2. .72

3. .66

4. .54

5. .92

6. 1.98

7. 22.96
8. 7.02

9. 15.78
10. 13.55
11. 21.76
12. 66.15
13. 26.32
14. 2968.15
15. 15.51

,16. 83.28

15-26

2. CD LM

CL is called a chord.
3. chord

5. arc

15-27

1.

2.

3.

4.

5.

6.

7.
8.

9.
10.

11.

12.

13.

14.

15.

BC

CE

AD
FE

AB

BC several

CD possible
DA answers
XOY

OZ or OX or OY
chord, c
radius, e
circumference, a
diameter, b
arc, d

15-35



15-36

Level: 15

15-29

1. five and 4 ones
2. 4five

3. 4five
4. 3five
5. 10five
6. 12five
7 llfive
8. llfive
9. 21five

10. 23five
11. 23five
12. 32five
13. 30five
14. 224five
15. 301five

15-32

1. lfive
2. 2five
3. 2five

1!' Pfive
2 five
6. 4five
7. 234five
8. 4five
9. 4five

10. 4five

Answers to Enrichment (Step 2)



Level: 15

EVALUATIONS (STEP 2)

15-30

1. 43

2. 125nTe
3. 121fiVe

4. 201five
5. 1302five
6. 1022five
7. 32five
8. 400five

9. 1102five
10. 342five
11. 430five
12. 310five
13. 400five
14. 200five
15. 2011five

15-33

2. 4f1ge
3. 10five
4. 12five
5 4five
6. 104five

7. 33five
8 34five
9 234five

10. 212five

11. 4lfive
12. 41five
13. 10bf(ve

14. 2041five
15. 214f ive



15-38

Level: 15

Step A

Sets-A

1. 5 or 1

10 2'
d.

2. 7
To- , a

3. 0 or 0
10 a

4. 8 or 4
T-6 3-, c

5. 10 or 1
, c

Number-A

6. 103five

7' 39ten

8. 39ten

9. 24five

10.
113five

Addition-A

11. 7 5

12. 12 5

12

13. 16 3 or

14. 51 11

15. 72 17
22

ANSWER SHEET - POST TEST I

Multiplication-A Geometry-B

21. 10 2

3

22. 27

23. 14 2

9

24. 29 1

3

25. 0.47

Geometry-A

26. 54 cu. ft.
27. 90 sq. ft.
28. 60 cu. ft.
29. 126 cu. ft.
30. 142 sq. in.

Step B

Numerat-B

31. .54

32. 1.95'
33. .6

34. .07

35. 1.58

Addition-B

36. 1.99 mi.

16 1 37. 8.44 lbs.
38. $2.63

39. 1.83 in.

40. .39

Subtraction-A

16. 74 6

11

17. 4 1

18. 46 11

13

19. 54 7

11

20. 68 6

17

Subtraction-B

41. 8.62
42. 1.8 miles

43. 1.85
44. 46.32
45. .06

Multiplication -B

46. 50.75
47. 15.48
48. 99.6
49. 74.8

50. 59.22

9PA'

51. chord

52. diameter
53. AB
54. diameter, d

55. arc, b



Level: 15 ANSWER SHEET - POST TEST II

Step A Geometry-A

Sets-A 26. 184 sq. in.
27. 160 cu. in.

1. A 28. 528 cu. in.

2. D 29. 448 sq. in.
3. D 30. 180 cu. ft.
4. C

5. A Step 13_

Number-A Number-B

6. 13ten 31. B

32. C

7. 23ten 33. C

34. D

8. 139five 35. A

9. 8ten Addition-B

10. 123five 36. 1.97

37. 1.19
Addition-A 38. 1.59

39.' 2.22
11. 5 5 40. 6.25 ft.

'67

12. 11 7 Subtraction-B
15

13. 18 5 41. .69 of an in.
12 42. 5.17

14. 10 1 43. .29

44. 74.84

15. 9 1 45. .41 in.

2

Subtraction -A

16. 63 -5

7

17. 5 1

18. 20 -1

-5

19. 74 11

12

20. 140 5

Multiplication-A

21. 18 2

3

22. 40 5

9

23. 14 8

9

24. 26 1

3

25. 82 1

2

46. 8.72
47. 15.48
48. 19.71

49. 45.78

50. 54.64

Geometry-B

51. diameter, a
52. chord, b
53. arc, d
54. diameter
55. radius, c

15-39
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Level: 16 Step: A

I. Concept:

Numeral: Writing equations and inequalities for word problems.

II. behavioral Objective:

,Concept: Numeral 16-1

The student given a word problem will be able to write an equation or an
inequality.

III. Mathematical Ideas:

A. A number sentence may be used to express a word problem.

B. A number sentence may be used to state the number operation corresponding
to a particular set operation.

C. A number is a solution of a number sentence if its name makes the sentence
true.

IV. Vocabulary To Stress: equation

V. Activities:

solution inequality

A. Have students make up their own word problems. Let the class write the
equations or inequalities and solve the problems.

B_ . Write two equivalent statements on cards, one per card as in 4 = 111

and L1114 _f 7,1. Students can play a simple game called "Find My Mate".
They sit in a circle holding 4 or 5 cards each. Each turps up a card
and watches cards of other players and tries to find one equivalent to
his. The first player 'co see one picks it up and keeps both cards. Leave

unmatched cards face up as second cards are turned up. The game continues

until all equivalent statements are paired. The player with the most
cards wins.

C. Divide students into several groups. On the blackboard write as many
sets of equations giving values to n as groups. One from each team comes

to the board as you give the rule, such as add 3. You write "n = 4".

Student writs "n 3 = 7". You write "n = "/". Student writes "n + 3 = 10".

The first one to complete his equation scores a point for his team.

Text References:

Book: 6

Houghton Mifflin(1967)
Addison-Wesley(1971, 1968)

Book-: 7

Houghton Miff1in(1967, 1970)
Houghton Mifflin(1972)
Addison-Wesley(1971)

Other References:

Imperial Tape 28, (intermediate),

pp. 133, 137
pp. 28, 30, 75, 338, 339, T339a, T339b, (18)

pp. 48-49, 55-56, 74-75, 80-81, 83-84, 92-94

pp. 13, 70, 211

pp. 67-71, 83-84, (18, 40, 5C, 64)

"Writing Math Sentences".

100

(Do not write on tape
worksheets. Student

uses own paper.)



1: 16

rive ,or the ,crd 1 1..ct n

LLe. t,,uation.

1. There are 17 'toys -end 12 girls in the classroom. What is the total- number of
students in the classroom?

2. Five boys went fishing. Three of the boys caught four fish each. How wany
fish were caught?

7 Opera tickets cost 56.00 each. if you have 542.00 how many tickets can you
buy':

4. receives S2.00 allowance each week. rf she saves 1 of her allowance
each week, how much will she save in three weeks? T

5. Mi!se and Joe are lawns to make money to take on their vacation trip.
Cn 1,onday they neje 56.50; on Tusddy, 55.,0; on Wednesday, 57.00; on
Thursday, :?4.00. How much money did they make in all?

C. Lary does baby sittinn in the summer. She charges 75' an hour How many
hours will she have to baby sit to make $10,007

7. The p:oduct of 7 and a number is equal to 56. Whit is the number?

'!hat number divided by 9 is equal to 7?

Tr.---rnly-three is equal to sct.,-, nuxber increased by five. What is the number?

vrite .end solve the sentences using inequalities:

10. Six less than the number is greater than 12.

11. Four times the number is less than 24.

12. fine more than the number is less than 13.



16-3

level: 16 Step: A Concept: Order

I. Concept:

Order: Roundi,1, nt.c.I;J,:.rs to hc-rest ten, hundred, and thousand.

I. Objectives:

The stujent given a whole nu;b2r will be able to round it to the nearest ten,
hundred, or thousand.

III. flethc,lotical ldecs:

A. In roun.JnI. nur±icrs replac,_ ,c1 zero e :h digit to the right of
the digit in the desired pizce., e.g. 42 is 40 vhen rounding to nearest ten.

If the Jigit to the right of the digit in the desired o!ace is five or
ur; if 1,..ss t' in five!, leave unchanged.

c.o. 43 rourn:ed to nc-lrcF-. 10 i., 40.

46 'roun.:'ed to nearest 10 is 50.

IV. Vo7:11Julziry To Stress:

round e round down

V. Activities:

A. Provifie nuftber line acti/ities to help in teaching rounding numbers.
H.M. 0572) r. T57.

%eview plce value.

Te ;t '.1eferences:

Doot:: 6

Aiu-hion 'tirf1in(170)
1diffiin0s12)

AJdison-"csley(1;71, 12C)

Loe%: 7

Houton

:1J1.1,1 ton ;:ifflirs(F.:72)

c..)thor

7.T.1

LH-7
,

pp. 21, 104-105, (24).

Pr. 1G-17, (6), 66.

pp.

po. 16

pp. 14-15

pp. :; (1-15)

. to_ 7. to in: .'ice ti.E. (.,-)ncerit , tip 111.-r -t";



I. Concert:

SJ:tr.,ction:

5e1,1viDral

,ton. C,incept: f;u'Araction

SuL.ractiny -Jrals with renaainri.

u-IL:nt Fivon tLo nui-rols will be able to cor--ate the difference
_ .

.

,:non IC loVCIV

I -' eral Lay rcn,. --d that I = n. For t,-, 'l

I -"13y bo r...writien as.J

71-1 then on, :-,Ibtraction is the sane assreviously learned.

IV. Voc,',ulary To Stro.;s:

no;larsi sh.plest four;
n=oral equivalent

"A...tiod-Fraction". (In your ouilding)

nu,lerals. Cut 2-by--4 inch cards of 1.33hozrd.
1 ca,:n c.Ard 2" x I," and write non-einivol-_nt mixed .nunerals on either

half, a, sIlovn. cir!s so there will bo fpur fractions in .-,ach
uivslat :_L, 1.3 in ail. r to .c.or plaars can draw 5 cirds fro4 the

fraction fa,.e dc. ri on tho Each child rust 1:,,Lch
a nu,....r,d :sire .'y pl.-.ycj with aa oiaivJlent frog: his hand or draw anotner
c :rd fre the r'sk. Tne first child play all of his cards correctly
ins. - 2 1, 2 Z, I 5 I 10)

! I '-H -;_--

03
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Level 16

Text References:

Book: 5

Houghton MiMin(1967)
Houghton Mifflin(1972)
Addison-t:esley(1971, 1963)

Book: 6

Houghton Mifflin(1967)
HoUghton 111 fflin(1972)

AddiSon-Wesley(1)71, 1965)

Book: 7

PP.

PP.
pp.

16-5

Step: A Concept: Subtraction

148, (64), 250-251, (65), 256-257, 259.
210, 213, (54).
250, (47), (43) , (49)

pp. 223-224, (49)
pp. 200-203, (50)
pp. 151, 162

Houghton Mifflin(1 %7, 1970) pp. 347-348
Houghton ifflin(1972) pp. 194, 422
Addison-:!es-ley(1971) pp, 225, (44)

nook:

uoughton MUfflin(1972) pp. 128-129

Other References:

Imperial Tape 1121 (Intermediate)



16-6

Level: r6 Step: A Concept: Multiplication

I. Concept:

Multiplication: Computing product of 2 mixed numerals.

II. Behavioral Objective:

The student given 2 mixed numerals will be able to compute the product.

III. Mathematical Ideas:

A. Mixed numerals can be changeJ to fractions greater than ,l.

B. Multiply numerator times numerator and denominator times. denominator.

IV. Vocabulary To Stress

mixed numeral fraction greater than 1

V. Activities:

A. Teacher's Edition Imperial Tape. Lesson 24 (Intermediate)

B Race Track. Use a large piece of tagboard. Make a long and winding
racetrack and divide it into many squares. On some squares put ! and
on others put ?. Make up two sets of cards, one set for each symbol. Put
a multiplication problem on each card and instructions such as move
forward two, extra turn, etc. If the child gets the correct answer he
follows the instructions on the card. If he answers wrong he can either
be made to go back two spaces or to the last space he was on. Have
students draw cars to go with the racetrack.

Text References:

Book: 5

Houghton Mifflin(1967)

Book: 6

p. 328

Houghton Mifflin(1967) pp. 244, (56), 246-247, 261.
Houghton Mifflin(1972) p. 260
Addison- Wesley(1971, 1968) p. 177

Book: 7

Houghton Mifflin(1967, 1970) pp. 349-33, (53)
Houghton Mifflin(1972) pp. 206-207, 210
Addison-Wesley(1971) pp. 237-238, (46)

Book: 8

Houghton ifflin(1972) pp. 136-137

Other References:

Imperial Tape #24 (Intermediate)

Modern Mathematics Filmstrip 11763(part of it)
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Level : 16

ty

t.1

t!ORKSHEET I - MULTIPLICATION Step: A 16-7
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16 -8

Level:

I. Chan

16

C

Step: A Concept: .Multipli_cation

VORKSHEET 11 I - MULTIPLICATION

following mixed numeralf;to a fraction greater than'one.

A. 1 1 = F. 2 2 = K. 5 2 =
7

B. 2 2 = G. 3 3 = L. 7 1 =
3 T

5

C. 3 1 = H. 8 1 = M. 4 3 =
Ti 2

D. 5 1 = I. 6 2 = N. 6 2 =
3 3 5

E. 62= J . 9 1 = 0 . 4 2 =
3 3

II. Multiply

A.

the following mixed numerals:

2 1 x 3 1 = .K.

L .

2 2 x 1 1=

5 1 x 2 2 =

7 2

1 1 x 2 1 =
V 3

C. 1 1 x 2 1 = h. 3 1 x 1 1 =
V V 5 2

D. 1 1 x 2 1 = N. 4 3 x 2 1 =
3 E 2

E. 4 2 x 4 3= 0. 1 Lx 1 1=

F . 1 1 x 5 2 = P. 2 1 x 1 1 =
V r 3 5

G. 2 2 x 8 1 = Q. 3 1 x 1 1 =
2 2 T

H . 2 2 x 3 1 = R, 2 1 x 1 1 =
3 V V 2

I. 1 1 x 3 3 = S. 1 2 x 2 1 =
5 V 3 2

J. 1 1 x 6 2= T. 3 1 x 1 1=
T 3 2 2



I.

16-9

Level: 16 Step: A Concept: Division

I. .Concept:

Division: Dividing mixed numerals

IL. Behavioral Objective:

. The student given two mixed numerals will be able to compute the quotient.

III. Mathematical Ideas:

A. Express the mixed numerals as fractions.

B. From then on, division is the same procedure as previously learned.

C. A complex fraction is a fraction whose numerator and/or denominator is a
fraction: 2 3 etc.

3 , 7

tr

5

IV. Vocabulary To Stress:

mixed numeral

V. Activities:

renaming- reciprocal

May the game "Who Divides Fastest?". Use two teams. Two problems
such as a) 4 1 f 2 1, b) 2 1 3 1 are put on the board. One

- T T
member from each team-comes to the board and does the first step- -
changing mixed numerals to fractions. The next member writes the
fractions again, using the reciprocal. The next could multiply, then
divide, then change to simplest forts. The number of steps used depends
upon the team. They might be able to divide and write in simplest
form in one operation.

Test References:

Book: 6

Houghton Mifflin(1967) pp. 261, (60), (61-part of page)

Addison-liesley(1971, 1968) pp. 188, 332

book: 7 .

Houghton Mifflin(1967, 1970) pp. 357-359
Houghton ifflin(1972) pp. 214, 427

Addison-Wesley(1971) pp. 244, 256, (48, 49)

Book: 8

Houghton Nifflin(1972) p. 147

Other References:

Modern Mathematics Filmstrip #764 (last part)

F. 4 )



16-10

Level: 16 Step: A Concept: Division

I. Change

A.

the following

3 2=

WORKSHEET

mixed numerals

F.

- DIVISION

to fractions.

2 1= K. 1 1=
3 3 5

-B. 2 1 = G. 1 1= L. 2 2 =
2 3 3

C. 6 2 = H. 2 1 = M. 4 2 =

3 V 3

D. 1 1= I. 3 1= N. 4 1=
V V V

E . 5 1 = J . 7 1 = 0 . 4 1 =
2 2 2

II. Write the fractions above and beside them write their reciprocals as sho$-,
in A.

A% 11, 3 F. K.

3 11

B. G. L.

C. H. M.

D. I. N.

E. J. O.

III. Find the quotients:

A. 21...32
-5 3

B. 1 1 ' 2 1

IT I
C. 1 1 6 2

b 7' 3

D. 3 1 ' 1.1

T V

E. 2 1 .L. 5 1

T 2

F . 2 1 : 2 1

2 3

G. 3 1 ' 1 1

V 3

H. 31 ' 2 1I V

5 1 3 1

-I . V

J. 6 1 7 1

7 2

1 0.

K. 1 1 _1 1

7 - T

L. 1 2 2 2

T 3

M. 2 2 4 2

T 3

N. 3 1 ' 4 1

v 7 v

O. 1 1 4 1

V . -2-



Level: 16

I. Concept:

Step: A Concept: Function

16-11

Function:* Naming the second member of an ordered pair of fractions in an
equation with two variables.

II. Behavioral Objective:

The student given a fractional number and a function rule will be able to
name the second member of the ordered pi ft.

111. Mathematical Ideas:

A function is a set of ordered pairs governed by a rule.

IV. Vocabulary To Stress:

function ordered pair

V. Activities:

A. Game. One student begins writing on the chalkboard ordered pairs such
as (1, 3), (2, 6), (2, 1). When a student discovers the rule, he comes

tr

up and continues with another ordered pair. Other students follow as
they discover the rule. H.tI.T.E. 5, pp. 288-289.

B. Put television functions on chalkboard.

C. Play the game, "I'm thinking of a number". Give the fractional numeral
and the rule. If you are thinking of 7, say i add 3. The game lould be

changed to "I'm thinking of a Rule": Write the number pair on the
chalkboard and have the student tell you the rule by which you named
the second number. H.M.T.E. 5, (1967), P. 139.

Text References:

Book: 4

Houghton Mifflin(19o7)-
Houghton Mifflin(U72)

Book:. 5

Houghton Mifflin(1967)
0oughton Mifflin(1972)'
Addison-Wesley(1971)

Book: 6

pp. 313

pp. 280

pp. 240, 299

pp. 202

pp.- 299

Houghton Mifflin(1967) Pp. 246
Addison-Wesley(1971i 1962) pp. 154, 173, 198



16-12

Level: 16 Step: A Concept: Function

Text References: continued

Book: 7

Houghton nifflin(1972) p. 189
Addison-esley(1971) pp. 243-250

* This game could be used to help introduce the concept after the initial
introduction.
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Level: 16
Step: A

WORKSHEET: FUNCTION

1. 2.

A.

COMPUTER

n rule f( )

A.

1

1

N x, -1-9_1::

16-13

COMPUTER

rule.

r3-1

f (n)

a,P 00

n x 1 n )( I

2

n f (n) n

B. 1 B. 10

V
C. 12

C. 1

,-,-.
D. 20

D. 2 E. 14

5

E. 3

T

3.

A.

COMPUTER

rule

I N X 3-

f (n)

I

0 0 0

il .

A.

/

f (n)

COMPUTER

_,'

n rule f(n)

.9.
1 17

a 0 CO

n x 2 n x 4

T 5-

n f (n)

B. 9

C. 21

D. 5

E. 7

n f'n)

B. 4

5

C. 10

12

D. 3

T

112 E. 5



16-14

Level: 16
Step: A

WORKSHEET: FUNCTION

I. Name the rule for each row: Answer

1 02-,

,3 ,

.) (113-'$) (1:b.' 16 (k' 1)

2.

(' 3,-§, ,4, 9),(,4 Ii 651540,,
3 (2, 1,3 4),(4 44,5 7),(6 , 7 3... , (4 .1, 5 4), A ,D.)

8 Tr \ T Tr ) 8 Tr I'' Tr Tr

(H) Cfr';15} (Tb-43) 0-4) (110,-14)
1

5 (4'4 (4,4),(1),(4,4)1';')

11. Complete the set of ordered pairs:

RULE

1. +1

3
(1,7,-' )'E'13-' )'(1.' )'635' ),(1,

5,
),(k, )'(.4' ),R,)qr7o'--)1

3. + 1 6,{1
1 0 1 0

4.

5.

),(,,,_),(30o, ) ,

6
),0,______

75

1--g-, ),R, ),(4, ),64, ),(4,)3-

1--gk,),0-,--1,a'--),(4,--0i}



Level : 16
step: A

WORKSHEET: FUNCTION

1. Find values for a, b, c, d in the following ordered pairs.

RULE

1. +1 (1 ,2\\,(1 ( 1 ,b), (2,c)-1_
V V V) If. V

2. , 2,a , 3,b ), (4,11.

3. -1 _,T(1,1),(1,a)(6,b) ,(3,c\
(...V11- 2 / If J

+2 ,..1(1,3), 3 , , .5 L5 5 5T) )IT L20

5. ,1 3), , 11-1,d)-3
C. 0-2 10 ) 2

6. -1 {(5, 1),
12 2T kif (3. L)

II. Name the rule

2.

4,..5), (2, 9)(1, 3
gl 21 03 79' F. T4I

CCL' 0.'7), (1,1 0\ , (2

IT If 2 If

III. Complete the sets of ordered pairs.

RULE

1. +1

). 30

,3, 8

F 30
'Z

J
51?
13.

,I4, \ (8
P

) )

7,

16-15



16-16

Level: 16 Step: B Concept: Sets

I.

I. Concept:

Sets: Graphing solution sets on the number line.

II. Cehavioral Objective:

The student given the replacement set of whole numbers and the number sentence
will be able to write and graph the solution set on the number line.

III. Mathematical Ideas:

A. A graph is a set of points on a number line or number plane.

B. If the replacement set is the set of whole numbers:

1. The solution set of the equation n + 2 = 8 may be graphed
on the number line as the point 6, written {6 }.

2. The solution set of the inequality n<9 may be graphed as the
points 0, 1, 2, 3, 4, 5, 6, 7, 8, written {0,1,2,3,4,5,6,7,8}.

IV. Vocabulary To Stress:

graphing
solution sets

Text References:

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

replacement set
number sentence

pp. 138-139, (32), 161
pp. 224-225, (55)
pp. 302-303

Houghton Mifflin(1967, 1970) pp. 290-295, (44)
Houghton Mifflin(1972) pp. 52

Other References:

number line

The Arithmetic Teacher, October 1967, "Relations", pp. 473-475.
Modern Mathematics Filmstrip #771

115.:1,...



16-17

Level: 16 Step: B Concept: Sets

WORKSHEET: SETS

I. Use the number line to name the solution set. The replacement set is
{whole numbers}

*-4 I t

0 1 2 3 4 5

I

6 7 8 9 10

A. 4 < n < 8 = { F. 5 < n < 9 = {

B. 3 < n < 9 = { G. 2 < n < 4 {

C. 6< n< 10 ={ H. 5 <n< 8uf

D . 3 < n < 7 = { I. 4 < n < 9 a {

E . 8 < n < 10 = { J. 2 < n < 6 = {

H. Graph the solution set for each sentence on the number line. The solution
set is {whole numbers less than 10}.

A. n < 7

B.

C.

D.

E.

F. 8 - n < 4

G. 10 > n > 6

H. n 5 = 12

e #
0 1 2 3 4. 5 6 7 8 9 10

n x 5= 10 t 66
0 1 2 3 4 5 6 7 8 9 10

n - 3 > 6

1 "1-1t--gf5 6 7 8 10

6< n< 10 4p,

0

-4-
1 2 . 3 4 5 6 7 8 9 10

6 .4- n = 10

0 1 2 3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10

e-- ab -0 tak

1 2 3 4 5 6 7 8 9 10



16-18

Level: 16 Step: B Concept: Numeral

1. Concept:

Numeral: Comparing the base eight numeration system to the decimal system.

II. Behavioral Objective:

The student given either a base eight or a base ten numeral will be able to
write the number in the base not given.

III. Mathematical Ideas:

A. Thf base eight system has only eight digits (0-7) to represent numbers.

B. The digits in any base-place system have three values: face, place,
and total.

C. The notation for writing a base eight numeral is the subscript eight.

IV. Vocabulary To Stress

base eight place total
ten face value

V. Activities:

A. Base Wheels. The Arithmetic Teacher, Nov. 1970, pp. 619-621.
Make discs of base eight and base ten numerals. Attach them to
two gear type wheels mounted on a frame and backed by a chalk
board so the problems can be written directly on the board. Start
each disc at zero. Turn the left disc to a value of base ten and the
corresponding value of base 8 will turn at the same time. The equivalent
values in the two systems will be under the marker.

e. 1n



Level: 16

Activities: Continued

Step: 13 Concept: Numeral

4t S. Make a base 8' chart and put the base eight numeral in the base chart.
e.g. 36

eight

83 82 81 80

512 64 8 1

3 6
eight

1. To change 36
eight

to base ten follow this procedure:

Multiply (8 x 3) + (1 x 6) and add the products.
24 + 6 = 10

--ten

2. To change 124 to base eight follow this procedure;
(Remember youtE2nnot put a base ten number in a base
eight chart.)

Divide 124
ten by the largest multiple of eight less

than 124ten and so on until your remainder is less
than eight.

Multiply to check:

64.

(64 x 1) + (8 x 7) + (4 x 1) =
64 + 56 +. 4 = 124

ten

8 1

7 4
eight

Using the base chart should make changing bases much easier for
the children. It can be applied to any base for any numeral.



16-20

Level: 16

Text References:

rook:
4

Houghton Mifflin(1T67)

Book: 5

Houghton Mifflin(1972)

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Step: B Concept: Numeral

r)p. 214-217

pp. 20

pp. 24-25, 29
pp. 22-23
pp. 14-15

Book: 7

Addison-esley(1971) pp. 23-25, (5)

Other References:

Modern Mathematics' Filmstrip #736

* This activity will be very helpful when introducing- the concept.



Level: 16

16-21

Step: B Concept: Numeral

WORKSHEET

I. Use the base 8 chart above and change the following base 8 numerals to
base 10.

1. "eight = 6. 127eight

2. 57eIght = 7. 86eight =

3. 75eiaht 8. 34eight =

4. 224eight = 9. Oeight

5. 135eight = 10. 56eight =

Use the chart above to change the following base 10 numerals to
base 8.

1. 86 = 6.
569ten =ten

2' 75ten = 7. Oten =

3. 98ten.= 8. 92ten. =

4. 129 ten = 9. 46ten =

5. 329ten = 10. 163ten =



16-22

Level: 16

I. Concept:

Step: B Concept: Division

Division: Finding the quotient using standard form when the dividend
contains five digits and the divisor two digits.

II. Behavioral Objective:

The student given a division problem with five digits in the dividend and
two digits in the divisor will be able to compute the answer using "standard
form.

IzII. Mathematical Ideas:

A. Division is the process of renaming a product and one factor in terms
of the missing factor.

B. Multiplication and division are inverse operations, so students should
be able to check their work by multiplying.

IV. Vocabulary To Stress:

dividend
divisor

V. Activities:

quotient
remainder

opposite 'operation
estimate

A. Game "It's in the Bag!" from Let's Play Games in Mathematics, Vol. 6,
#34. (In your building). Use division problems such as you have had
in this lesson.

B. Game "The Winning Touch". (In your building). Reviews Multiplication.

Text References:

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1968)

Book: 7

Houghton Mifflin(1967, 1970)
Houghton Mifflin(1972)
Addison-Wesley(1971)

PP. 116-117, (28)
pp. 89-90, (23), 340
pp. 67-69, (19), 326

pp. 157-158, (25)
pp. 82-83, 185, 417
pp.. 65-66, (16)

Book: 8

Houghton Mifflin(1972) pp. 49

Other References:

Imperial Tape (Intermediate) #14 (p. portion of it)

121



16-23

Level: 16 Step:' B Concept: Function

I. Concept:

Function: Mapping of one set into another set.

II. Behavioral Objective:

The student given function equations will be able to locate the ordered
pairs on the number plane.

III. Mathematical Ideas:

A. Each point is associated with a unique number pair and for every number
pair there is a unique point.

B. A number plane is formed by the union of two perpendicular number
lines.

C. The ordered number pairs which satisfy a function equation may be
located on a number plane.

I.V. Vocabulary To Stress:

mapping
number plane

V. Activities:

x-axis
f(x)-axis

origin

To review the number plane, give each child a ditto on which each letter of
the alphabet has been assigned to a different point on a grid. Also include
a list of words for the child to spell in ordered pairs. Allow the child
to check and correct his own work from an answer sheet when he has'finished.

F66- coAz
9
3
2 1

dp.

IC.4,....._..:_4

TeXt References:

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)
Addison- Wesley(1971)

Book: 7

(a small example
showing only...3

letters)

cat = (3,1), (1,3), (2,2)

pp. 94-95, 144-145, (34)
pp. 298.

PP. 304, (54), 305, (55), 306, (56), 307-309.

Houghton Mifflin(972) pp. 53, 94-95
Addison-Wesley(1971) pp. 43-46, (8)



16-24

Level: 16 Step: B Concept: Geometry

1. Concept:

Geometry: Classifying polygons by the number of sides.

Behavioral Objective:

The student given a polygon of nc more than eight sides will be able to
name the polygon.

III. Mathematical Ideas:

A. A polygon is a simple closed curve formed by the union of line segments.
The line segments are sides of thz polygon and the common end points
are vertices.

B. A diagonal of a polygon is a line segment which joins two vertices
but which is not a side of the polygon.

IV. Vocabulary To Stress:

polygons

line segments

V. Activities:

vertices
diagonal

A. Have samples of the different polygons in the classroom. Let the
students see and feel them. After discussion have them make polygons
from heavy paper or sytrofoam. These can be labeled and displayed
with a math display or, if small, kept in the desk for reference.

B. Look in magazines and newspapers for shapes showing different polygons,
e.g. highway signs, linoleum designs, buildings, etc.

Text References:

Book: 6

Houghton Mifflin(1967) pp. 74, 76, 84, 279(part of paga)
Houghton Mifflin(1972) pp. 95, 293, (70)

Book: 7

Houghton Mifflin(1967, 1970)

Other References:

pp. 412, 413, 417

The Franklin Series: Paper & Pencil Geometry, pp. 59-60.
Filmstrip t Tape--Forms We See. #EF1106-9, EF1106-4--part of each.
Curriculum Filmstrips-Polygons: Geometry #367.

This activity may be used to help introduce the concept.

I qo



Level: 16 Step: B

WORKSHEET: CLA SIFYING POLYGONS

16-25

Concept: Geometry

S T

1'

\ OcAciai\cdcfcm\
ovil<17Peril4l

FG fleYo\on.tiu:S L bliuovw
I. Use the figures above to help you complete this table.

tso

Oco-to
STU UDJ)V,.

Polygon No. of sides No. of vertices No. of diagonals

a. b. 5 c.

d. e. 4

f 9.

.

. k..

Hexagon I.' m. n.
.

II. Identify the following polygons using the descriptions below:

1. 3 sides and no diagonals

2. 6 sides

3, 8 vertices

4. 5 diagonals

5. 4 sides

6. 5 vertices

7. 9 diagonals

8. 8 sides

9. 4 vertices

10. 2 diagonals



16-26

Level: 16 Step: Z. Concept: Numeral

I. Concept:

Numeral: Introducing the Hebrew numerals.

II. Behavioral Objective:

The student given the Hebrew and Hindu-Arabic numeral table of conversion
and a numeral will be able to rename the numeral in the other system.

III. Mathematical Ideas:

A. A place-value 'numeration system is one in which the'position of a
digit in a numeral determines its value.

B. The Hebrew system is not a place-value system.

C. The zero is not needed in a non - place -value system.

IV. Vocabulary To Stress:

Hebrew
Hindu-Arabic

V. Activities:

conversion table
place-value

A. Let students write Hebrew numerals fcr classmates to change to our
numerals. Each student should make his own key to check work of
classmates.

B. Make a Hebrew calendar using the Hebrew numerals or names for the
numerals.

Text References:

Book: 6

Houghton Mifflin(1967) PP. 23; 31

123
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Level: 16 Step: Z Concept: Numeral

WORKSHEET

I. Write our numerals for the Hebrew numerals.

1. tzadee bays

2. shin tess

3. yood vov

4. koof nun

5. mem bays

6. kaf hay

7. lamed gimel

8. kaf hess

II. Write the Hebrew names for the numerals.

1.

2.

3.

4.

5.

6.

7.

8.

75

256

83

56

97

19

23

72

4

9. tov dalet

10. shin kaf ale

11. mem dalet

12. pay hay

13. tzadee tess

14. resh kaf zayin

15. yood dalet

16. ayin zayin

9. 332

10. 56

11. 49

12. 26

13. 62

14. 81

15. 202

16. 105



1

16-28

IvalUation - Level 16

Step: Z

Concept: Numeral Score
10

Using your book, write the Hebrew numerals for our numerals.

1. 68

2. 91 4

3. 123

4. 456

5. 37

Write our numerals for these Hebrew numerals.

6. kaf tess

I

.

7. ayin hay

8. resh lamed hess

9. yood hess

0. mem vov

i r r '1
...:11..,



Level: 16

I. Concept:

Addition: Finding the sum using the Roman numeral system.

II. Behavioral Objective:

The student given the addends in Roman numerals will be able to name the
sum without the aid of a conversion table.

16-29

Step: Z Concept: Addition

III. Mathematical Ideas:

A. The value of a Roman numeral is the sum of the values of the individual
digits.

B. The Roman system uses both ten and five as bases.

C. A zero is not needed in the Roman numeral system.

IV. Vocabulary To Stress

Roman numerals individual digits non-place-value

V. Activities:

A. Memorfze the Roman numerals I, V, X, L, C, 0, M.

4(- B. Have fun by adding, using Roman numerals. Show on the board that the
value of a Roman numeral is the sum of the values of the individual
digits.

C. Have students make a list of buildings, chapters in books, tombstones,
statues, markers, etc., that have the dates written in Roman numerals.
Aiso have the students bring a report of the same to share with the
class.

D. Make a Pizza board addition exercise as follows: Around the edge of the
board clip Roman Numerals as shown below. Affix one numeral in the

center of the board to which the child will- add to each of the others.
Each answer may be written on the back of each individual numeral so the
child may turn them over and check his answers when he finishes the
complete board. Answers should be written with Roman nuh.erals.



16-30

Level: i6

Text References:

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Book: 7

Houghton Mifflin(1967, 1970)
Addison-Wesley(1971)

Other References:

Step: Z Concept: Addition

pp. 22
pp. 25, (8)

pp. 107-111

PP. 31

Bell, Stewart E., Mathematics in the flaking 2.
World Book Encyclopedia (or any good encyclopedia).

This activity could be used to introduce the concept.

129
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Level: 16 Step: Z Concept: Addition

WORKSHEET II: ROMAN NUMERALS

I. Name the sums as 'Arabic Numerals.

A. XX + IX = I. XCV + XVII =

B. XL + IV = J. XL + XV =

C. LVIII + XL = K. LXIX + XCIV =

D. MMCD + XL = L. CV + CCVII =

E. D + CC = M. XXVII + XIV =

F. XCVII + LX = N. XIV + XV =

G. CD + CII = 0. MD + MM =

H. LXII + XXIV = P. DII + XCIV =

II. Name the sums as Roman Numerals.

A. V + XL = I. LXX + XV =

B. XX + VIII = J. LXXXV + XLII =
K

C. C + LXI = K. XIV + XV =

D. C + DV = L. XIII + XXVII =

E: VII +.XXVII = M. CCLVI + LXVII =

F. X + XL = N. LV + LXVI =

G. LXI + CC = O. VIII + IX =

H. XL + L = i p. LIV + VII =



-1.6-32

EVALUATION - Level 16

,

Step: Z Score
Concept: Addition 10

Name the sums with Roman Numerals.

1. CCXX + XLV

2. XCVII + LXXXIX

' 3. XIX + LXV

4. L + 'XC VII

5. MII + DXLV

OEM

6. CM + CLVI

7. MMCCLXIV + XIX

8. XI + VII

9. VII + IX

10. C + CD

. -.. .7)1

3: Ui.
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Level: 16 Step: Z Concept: Multiplication

I. Concept:

Multiplication: Using the lattice method to find the product.

II. Behavioral Objective:

The student given two factors will be able to find the product'by using
the lattice method.

III. Mathematical Ideas:

A. Mathematics is not an unchanging subject.

B. Present methods are more efficient in many respects, and so reflect
the evolution of computational skills.

IV. Vocabulary To Stress:

lattice method

V. Activities:

A. Use this simple method of multiplying
by two numbers before introducing work
in the text. Draw a square on the
board and divide it into 4 equal parts.
Draw a diagonal tine dividing each
square into halves. Place the numbers
of the multiplicand above each square
and the numbers of the multiplier to
the right of each square. Tens are
recorded above and units below in each
square. 'Next, add on the diagonal.
The answer is 4452. .Have students

work on the board and at desks with
the two digit multiplier. When they
see how simple and how much fun it is
to multiply by-this method they will
want to try 3 and possible 4 digit
multipliers.

mathematician multiplication

B. Research: Napier. See Patterns and Puzzles, pp. 86-89,
Franklin Series for instructions how to make Napier's Bones.
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Level: 16

Text References:

Book: 6

Houghton Mifflin(1967)
Houghton Mifflin(1972)

Other References:

Step: Z Concept: Multiplication

pp. 102-103
pp. 61

The Arithmetic Teacher, May 1969.

The Franklin Series, Patterns and Puzzles..
New Math for Adults Only, May & Moss, cpy., 1966.

:4

133



Level: 16 Step: Z

WORKSHEET: MULTIPLICATION

16-35

Concept: Multiplication

Complete the multiplications using the lattice method.

'i 56X

S 3 .D. X
ti

6a 28 cl g
e F

5 -1 6 X

c
/.5

1 4
1

i
1 a \ I )-

1 5

.
3 q X

A0xar3
0 g h

'7 S 4 x

,73
tx cGy8.1,,`

14d6 e g



16-36

- Level 16

Step: Z
Concept: Multiplication

5

Use the lattice method to solve the following problems. Draw your own lattices
for the last 3 problems.

Score

2 9 X

7

5

3. '758X32

5. 843X57

2.

4 5 6 X

6

t

7

4. 683x98

Or-
..1; tic)

ea.



Level: 16

ANSWERS TO WORKSHEETS

16-2
1. 17 + 12 = n, n = 29 students
2. 5 x 4 = n, n = 20 fish
3. $42.00 4 $6.00 = n, n = 7 tickets
4. (1 x $2.0)x 3 = n, n = $3.00

("2"-

5.. $6.50 + $5.80 +$7.00 + $4.00 = n, n = $23.30

6. $10.00: $0.75

7. 7 x n = 56, n =

8. n + 9 = 7, n =
9. n + 5 = 23, n =

10. n - 6 > 12, n =
11. 4 x n < 24, n =
12. n + 9 < 13, n =

16=7

1. 5 31

43-
2. 50 1

VEC

3. 12

4. 5 23
IT

5. 22 1

10

16-8

I. A. 5

V
B. 8

T
C. 137
D. 16

3

E. 20

3

II. A. 8 1

T
B. 12 1

C. 2

TIT
13

Ili

D. 2 4

5
E. 20 5

12

F. 6 7

zr
G. 22 2

=.n, n = 13 1 hours

8 3
63
18

{19, 20, 21, . . .}

{0, 1, 2, 3, 4, 5}
{0, 1, 2, 3}

6. 21 1 11. 28 11

3 30

7. 5 17 12. 29 1

VS- 27

8. 6 1 13. 30 11

20 12

9. 7 1 14. 77 9

2 IT
10. 14 7 15. 37 1

10 7

F.

G.

H.

I.

16

7

157
17

2

20

3

K.

L.

M.

N.

227
36

5

35
-55-

32

5

J. 37 0. 147 3

H. 8 2 0. 1 9

T ib
I. 4 1 P. 2 4I 3-
J. 8 e

5-

Q. 4 2

T
K: 3 3 R. 3 3

T Br

L. 2 11 S. 4 1

12 b
M. 4 4 T. 12 3

T Tr

N. 10 15

T 7
10e

t.:: f3

16-3T



16 -3B

Level: 16

ANSWERS TO WORKSHEETS

16-10

I. A. 11 F. 7 K.

3 3

B. r G. 4 L.

2 T
C. 20 H. 9 M.

3 v
D. 5 I. 13 N.

V 7
E. 11 11 J. 15 O.

2 2

II. A. 11, 3 F. 7, 3 K.

3 '11
3.3

B. 5, 2 G. 4, 3 L.

2 7 T V
C. 20, 3 H. 9, 4 M.

3 20 V 7
D. 5, 4 I. 13, 4 N.

v 7 7 13
E. 11, 2 J. 15, 2 0.

2 11 2 15

III. A. 3 F. 1 1 K.

5 W
B. 9 G. 2 7 L.

20 IC
C. 7 H. 1 5 M.

76 5
D. 2 14 I. 1 9 N.

25 13

E. 14 J. 13 O.

33 T5-

16-13

1. A. 1 2. A. 3

12 2

B. 1

1-6-

B. 5

C. 1 C. 6

20

D. 1 D. 10

10

E. 3 or 1 E. 7

24* Tr

3. A. 4. 4. A. 12

25

B. 6 B. 16
25

C. 14 C. 2

3
D. 10 D.D. 2

3 ..i.. 0 5
E. 14 E. 4

3 -9

6

T
8

T
147
17

9

2

6, 5

T 6-
3, 3

T Tr

14, 3

7 TV
17, 4

7 17
9, 2
2 9

1

V
5

tr

4

7
13

17

5

l'a-



Level: 16

ANSWERS TO WORKSHEETS

16-14

I. 1. +1

ri
2. +.2

10

3. +1 3
IT

4. +2

1i
5. - 2

Tb"

".
1.

-7 }(iY8(OR)()
R frna.) a)

3. (14)00 Cci (WI R 3-)

I" (i1 (4)(10 (4)(4)
5 ( A Or) (4) 0) ()

16-15

I. 1. a = 3 b= 5 c = 3
B" 7. 1i

2. a = 3 b.* 7 c= 5

b. 27 1-8"

3 . a = 3 b = 5 c = 2

T T IT

It.

4 . a = 5 b= 9
10 15

5 . a = 1 6 b = 1

T
6 . a = 0 b= 2 c = 1

12 r
4

c = 12

20

7 c = 4 6 d = 6
12 10

1. (A (MR) (4) (4)
2. (1--) (4) G) (4) 64)
3. (;) (i) 64) (9 (4)

16-39



16-40

Level: 16

:

16-17

ANSWERS TO WORKSHEETS

I. A. 5,6,7 F. 6,7,8

B. 4,5,6,7,8 G. 3

C. 7,8,9 H. 6,7
D. 4,5,6 I. 5,6,7,8
E. 9 J. 3,4,5

II. A. 0,1,2,3,4,5,6
B. 2

C. 10

D. 7,8,9
E. 4

F. 5,6,7,8
G. 7,8,9
H. 7

16-21

I. 1.

2.
3.

4.

5.

38ten

47ten
61

en
148ien

93ten

6.

7.
8.

9.

10.

Eten

/Xten
2°tem oar

51ten
46

ten

II. 1. 126ei ght 6. 1071 eight
2.

3.

11 3eight
142eight

7.
8.

46p
fight

134eight
4. 201 eight 9. 56eight
5. 511eight 10. 243eight

16-25

1. a. pentagon h. 20

b. 5. i. triangle
c. J. 3

d. quadrilateral k. 0

e. 4 1. 6

f. octagon m. 6

g. 8 n. 9

II. 1. triangle 6. pentagon
2. hexagon 7. hexagon
3. octagon 8. octagon
4. pentagon 9. quadrilateral
5. quadrilateral 10. quadrilateral

()C1uA 0



Level: 16

16-27

I. 1.

2.

3.

4.

5.

6.

7.

8.

II. 1.

2.

3.

4.

5.

6.

7.
8.

16-31

92

309
16

150
42

25

33
28

ayin hay
resh null vov

pay gimel
nun vov

tzadee zayin
yood tess

kaf gimel
ayin bays

ANSWERS TO ENRICHMENT (STEP z)
WORKSHEETS

9. 404
10. 321

11. 44

12. 85

13. 99
14. 227
15. 14

16. 77

9. shin lamed bays
10. nun vov
11. mem tess
12. kaf vov
'13. sameh bays
14. pay alef
15. resh bays
16. koof hay

I. A. 29 I. 112
B. 44 J. 55
C. 98 K. 163

D. 2440 L. 312
E. 700 M. 41

F. 157 N. 29
G. 502 O. 3500
H. 86 P. 596

II. A. XLV I. LXXXV
B. XXVIII J. CXXVII
C. CLXI K. XXIX
D. DCV L. XL
E. XXXIV M. CCCXXIII
F. L N. CXXI

G. CCLXI O. XVII

H. XC P. LXI

16-35

1. 34,200
2. 65,274

3. a = 8
b = 1

c = 4
d = 6
e = 7
f = 6

4. a = 4

b = 3
c = 4
d = 1

..

e = 6
f = 0
g = 3

h = 3

5. a = 5
b= 1
c = 3

6. a = 5
b = 7
c = 5
d = 4
e = 8

d = 9
e = 2
f = 2

11."24 .4:0

16-41



16-42

Level: 16
Step: Z

16-28

Numeral

1. sameh hess
2. tzadee alef
3. koof kaf gimel
4. tov nun'vov
5. lamed zayin
6. 29

7. 75
8. 238
9. 18

10. 46

16-32

Addition

1. CCLXV
2. CLXXXVI

3. LXXXIV
4. CXLVII
5. MDXLVII

6. MLVI

7. MMCCLXXXIII
8. XVIII

9. XVI

10. D

16-36

Multiplication

1. 17,925
2. 30,552
3. 24,256
4. 66,934
5. 48,051

Answer Sheet - Evaluation

'Mt... LI.



16-43

Level: 16

Step: A

Numeral

Answer Sheet - Post Test I

Functions and Graphs

1. 50 x (9 x 7) = n 26.

2. n + 4 < 10
3. (2 x 295) + (6 x.79) = n 27.

4 . 15 x n = 60
5. (9 x n) +.8 =. 80 28.

1

12

7

10

1

V
Order 29. 1 2

9
6. 50 30. 7

7. 300 12
8. '80

9. 2000 Sets
10. 800

Subtraction

11. 1 5

If

12. 2 5

13. 1

14. 2

15. 2

Multiplication Step: B

16. 10 5 Division
12

17. 7 11

IF
18. 3 33

473

19. '11 2

3

31. {4,5,6}
32. {3}

33. {6,7,8,9}

34. {0,1,2,3,4,5,6,7,8}
35. {21}

ir Numeral (base 8)
2

3 36. 11ten
11 37 30eight
12 38. 8ten
11 39- 17 en
15 40. 17 kight

41. 498
42. 268
43. 832
44. 908 R. 2
45. 873 R. 2

20. 11 1 Functions and Graphs
T.

46. 5

Division 47. 3

48. 1

21. 1 13 49. 0

15 50. Graph should bcorrett
22. 3

.4- Geometry
23. 1

24. 1 1 51. Rhombus

3 .52. Hexagon
25. 4 9 53. Pentagon

10 54. Triangle

55. Octagon
I 4 ())
_A e.,



16-44

Level: 16

Step: A

Numeral

Answer Sheet - Post Test I I'

Functions & Graphs

1. n x 25 < 77 26. 3
2. 100 x (5 + 4) = n IT

3. 7 x tl ", 30 27. 7

4. n - (675 + 500) = 325 ($3.25) 10
5. 72 + 4 = n or 72 + n = 4 28. 1

A. 12
-Order 29. 1

4.-

6. 40. 30. 5

7. 200 9
8. 50

9. '4000 Step: 6
10. 600

Subtraction
Sets

31. {12, 13, 14}
11. 1 3 32. {0, 1, 2, 3, 4, 5, 6}

IT 33. {0, 1,2, 3}
12. 2 11 34. {6 }'

Ti 35.. {0, 1, 2, 3, 4, 5, 6, 7, 8, 2}
13. 1 2

3 Numeral
14. 3 7

10 36. 36eight
15. 1 5 37. 12ten

TT 38. 204eight

39. 33ten
Multiplication 40. 95eight

16. 30 1 Division
3

17. 2 4 41. 843
5 42.. 756 R.3

18. 3 33 43. 803
-P 44. 573 R,2

19. 23 5 45. 958

20. 2 13 Functions & Graphs

46. 0
Division 47. 2

A8. 6
21. 36 49. 10

55 50. Graphed correctly
22. 1 7

W Geometry
23. 4 4

15 51. T
24. 63 52. W

;"4- 53. X
25. 1 54. U

55. V

IV

I
LI

0i
.: ti

.
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17-1

Level: 17 Step: A Concept: Numeral

I. Concept:

Numeral: Introducing prime factorization by division.

II. Behavioral Objective:

The student given a composite number will be able to express it as
the product of prime factors using the division method.

III. Mathematical Ideas:

A. A composite number may be expressed in only one way as the product
o( prime factors. This is called the Fundamental Theorem of Arithmetic.

B. A composite number is any whole number greater than one that is
not prime.

C. The exponent is the number placed to the right of and above the

symbol. It tells the number of times the base is used as a

factor. Ex. 23 x 5 = 2 x 2 x 2 x 5 = 40. Two is the base and
three is the exponent.

IV. Vocabulary To Stress:

Fundamental TheOrem of Arithmetic composite number

prime factors exponedt

V. Activities:

A. Have the students work in pairs, either helping each other or
competing with each other to see who can name the prime fac-
torization of a number first. H.M.T.E. G (L972) p. T226.

B. Use the prime factors 2 and 3 an even number of times to name a
composite number such as (22 x 32 = 36).. Now use 2 and 3 an
odd number of times, as (23 x 3 = 24). H.1t.T.E. 6 (1972) p. T227.

Text References:

Book: 6

Houghton Mifflin (1967) pp. 1

Houghton Mifflin (1972) pp. 1

Book: 7

Houghton Mifflin (1967, 1970)
Hougnton Mifflin (1972)
Addison-Wesley (1911)

Book: 8

72.

62, 344 (15-22)

PP. 231-235, (35)

pp. 161, 227
pp. 176-178, (32)

Houghton Mifflin (1972) p. 160

145



17-2

Level: 17 Step: A Concept: Numeral

Other References:

Modern Mathematics Filmstrips #751, 761

Imperial Tape (Intermediate) #15 and 16. (Do not write on tape worksheet.
Student uses own paper.)



Level: 17 Step: A Concept: Numeral

WORKSHEET

I. Complete the examples and name the factorizations.

A. 3) 27 B. 2) 48

3) a 3) a

b 27 = 2) b

2) c

d 48 =

C. 5)
Li

2) a

2) b

2) c 40=

D. -3) - 7-2 -

3) a

2) b

2) c

d 72 =

7-3

II. Use repeated division to name the prime factorization of each numeral

below. Name the factorizations below each using exponents.

A. ) 50 B. ) 54 C. ) 84

D. ) 100 E. ) 150 F. ) 200

G. ) 132 H. ) 96 I. ) 36

4
2: 61



17-4

Level: 17 Step: A Concept: Multiplication

I. Concept:

Multiplication: Solving multiplication problems using clock-arithmetic.

II. Behavioral Objective:

The student given two factors from a finite set will be able to name the
product.

III. Mathematical Ideas:

A. The clock-arithmetic (modular) system has a finite number of elements.

B. The symbol
1.1

indicates a clock equation with the twelve numbers 0-11
on the clock face.

C. A clock-arithmetic system is closed for multiplication.

D. Multiplication in a clock system is defined as repeated clOck-wise
movements of equal units.

E. The associative, commutative, and distributive properties apply to
the operation of multiplication in- clock - arithmetic.

F. The symbol- indicates a clock equation with the seven numbers 0-6
on the clock face.

G. The numbers in a clock system are not ordered. Example:

6 + 3 129, but 9 + 3 La o

IV. Vocabulary To Stress:

modular system clock-arithmetic

V. Activities:

A. It may help students to understand if you make clock faces out
of cardboard (paper plates), strips of cardboard, and paper
fasteners. Solve some of the problems using these clock faces
and students may more easily understand this new concept. (Use
Primary Clock for 12.

B. Students may make up their own clock problems, put on the chalk-
board, and explain them to the'class or allow another student to
solve theM.

14.70
.3; i0



.

Level: 17

V. Activities: Continued.

17-5

Step: A Concept: Multiplication

C. Make up tables such as this.

Find the solution set of each of the following. The sentences

on the left side are ordinary addition and multiplication
sentences. Those on the right are 7-clock (or Mod 7) sentences.

ORDINARY ADDITION ADDITION 7-CLOCK

. 7 + 3 = N 6 . 9 + 2 = N 1. 7 + 3 = N 6. 9 + 2 = N

2. 8 + 2 = N 7. 3 + 6 = U 2. 8 + 2 = N 7. 3 + 6 = U

3. 5 + 4 = N 8. 5 + 2 = N 3. 5 + 4 = N 8. 5 + 2 = N

. 6 + 5 = U 9. 3 + 3 = N 4 . 6 + 5 = N 9. 3 + 3 = 14

.5. 7 + 2 = N 10. 1 + 7 = N 5. 7 + 2 = N 10. 1 + 7 = N

ORDINARY MULTIPLICATION MULTIPLICATION 7-CLOCK

. 2 x 3 = N 6. 4 x 2 = N 1. 2 x 3 = N 6. 4 x 2 = N

2. 3 x 4 = N 7. 2 x 2 = 1 2. 3 x 4 = N 7. 2 x 2 = N

3 . 2 x 6 = 1 8 . 3 x 3 = N 3 . 2 x 6 = N 8. 3 x 3 = N

4 . 5 x 2 = N 9 . 5 x 3 = N 4. 5 x 2 = N 9 . 5 x 3 = N

5. 2 x 7 = N 10. 2 x 8 = N 5. 2 x 7 = N 10. 2 x 8 = N

Text References:

Book: 5

Houghton Mifflin (1967) pp. 188-189

Book: 6

Houghton Mifflin (1967) pp. 189-193
Houghton.Mifflih (1972) pp. 181, 183-184, (44 --a portion of it)

Addison-Wesley (1971, 1968) pp. 90-91

BOok: 7

Houghton Mifflin (1972) pp. 178-179, 180, 181

Other References:

Franklin Mathematics Series, Mathematics Around the Clock

* This activity could be used to hdlA ;Mptroduce the concept.
lt!



17-6

Level: 17 Step: A

WORKSHEET

Concept: Multiplication

I<, If the. equation -s below are correct write "Yes", if they are-net correct .

writ "No" and write the correct' answer beside them.

A. 5 x 6 Z 2

B. (2 x 3) x 6 Z 1

H. 5 x 2 x 2 =
7

6

I. 2x (3 x 2) Z33

C . 3 x 6 Z 3 J (2 x 3) x 2 Z 5

D . 2 x 8
7
= 1 K. 2 x 2 Z6

E. 4 x 3
7
= 5 L. 3 x 5 =22

7
F. 2 x 5 = 2 M. 4 x 2 =

7
1

6. 6 2
7
= 4 N. 5 x 3 Z 3

A. John left home at four o'clock and arrived at his friend's home at

1:00 Z. If his friend Joe made the same trip starting at the same
time and it took him twice as long, what time did Joe arrive at
the friend's home?

B. If Mary leaves home at 3 x (2 + 7)
7
= to catch a plane, at wh6t

time does she leave?

150



Level: 17 Step: A Concept: Division

17-7

I. Concept':

Division: Naming square roots.

II. Behavioral Objective:

The student given a number which is a perfect square will.be able to
name the square root.

III. Mathematical lc

Naming the square root is the opposite of squaring.

B. The square root of a number is a number, which when multiplied
by itself, pri,..,,ces the given number.

C. The sign '4 means "the square root of".

D. For any non-negative rational number a, if a x a = b, = a.

IV. Vocabulary To Stress:

square root squaring exponent second power

V. Activities:

Students may work in pairs with one student squaring numbers he
chooses and askiny his partner to find the square root of these
squares. H.M.T.E. (1972), p. T139.

Text References:

Book: 6

Houghton Mifflin (1967) pp. 123-124, 172, 274.
Houghton Mifflin (1972) pp. 88, (23), 341.

Book: 7

Houghton Mifflin (1972) pp. 168,,170, 229, 252, 425.

T01



17-3

Level: 17 Step: 'A Concept: Function

I. Concept:

Function: Using formulas.

II. Behavioral Objective:

The student given a formula and replacement for all but one place-
holder will be able to determine the unknown number,

III. Mathematical Ideas:

A. A formula is an open equation containing two or more place-holders.

3. A formula is a type of open number sentence.

C. Formulas are used to describe physical facts that are known to be
true. Example: A =, x w, A representing area;

.,e representing length;

w representing width.

IV. Vocabulary To Stress:

formula replacement determine physical facts:

V. Activities:

A. Give the students a perimeter of 48 inches and have them draw a:,
many rectangles as they can with this perimeter. After they have
finished drawing the figures, ask them to find the area of each
rectangle.

L. Students may be interested in preparing a "Distance and Rate
Table" similar to the one in problem #4, page 142, H.M. (1967).
These nay be given to classmates to solve or as a special in-
dividual project for enrichment.

Text References:

Book: 6

Hought)n Mifflin (1967)- pp. 142, (33), 143
Houghton Mifflin (1972) pp. 45, 64-65, (17), 230, 231, 306.
Addison-Wesley (1971, 1963) p. 74

Other References:

Imperial:Tape (Intermediate) #37

The Franklin Series, Learning About Measurement, pp. 26-36.



Level: 17

17-9

Step: A Concept: Funccions & Graphs

WORKSHEET

Using the formulaA=Ixwname the missing measures for each of
the rectangles.

AREA is sq. in. , 144 sq. in. 163 sq. in. d sq. in.

LENGTH , 1.2 in. b in. 14 , 22 in.

WIDTH 3 in. in. c in. 6 in.

150 sq. in. 352 sq. in.

e in. 22 in. I.

10 in. f in.

a =

b=

=

d=

e =

f=

Using the formula P(perimeter) = 2 x (1 + w), name the missing measure
for each of the rectangles.

1

PERIMETER

LENGTH

IWIDTH

a in. I 24 in. 56 in. d in.

9 b in. 10 :14

7 4 c 18

a =

96 in. 70 in.

e in. 15 in.

I 20 f in.

c = e =

b= d = f=

III. The formula to name a distance (D) traveled is D = R x T where R stands
for Rate and T for Time. In this table rates are given in miles per
hour, time in hours, and the distance in miles.

RATE (MPH)

ITIME (HR.)

[ DISTANCE (M.)

4 b I 50 70

3 c 6

a 15 100 d

e 60

f

300 360

153



17-10

Level: 17 Step: A Concept: Geometry

I. Concept:

Geometry: Naming the area of a triangle.

II. Behavioral Objective:

The student given the dimensions of a triangle will be able to compute
its area.

III. Mathematical Ideas:

A. The set of all points inside a simple closed curve is called a region.

B. The measure of a region may be determined by comparing it with a
standard unit region.

C. In a triangle, i.f b is the number of units along the base and h
is the number of units along the height, A = 1 (b x h).

2

IV. Vocabulary To Stress:

region triangle area height base square units

V. Activities:

* A. Geoboards may be used for students to work in pairs to form shapes
and name the areas. See card #25, 29, 31.

B. Students could draw on graph paper triannles of various sizes and
compute the area of each one.

C. Students who do not understand relationships between units should
construct unit squares. Have them make a sq. in., a sq. ft., and
a sq. yd. from heavy paper and compare them. H.M. (1972) T.E. p. T165.

D. Find the areas of the pairs of figures below and compare them.
Then find the perimeters and compare them.

A.

I/

AREA

PERIMETER

//

3

AREA

PERIMETER

154



Level: 17

V. Activities: Continued

D. Continued

AREA

PERIMETER

Step: A Concept: Geometry

ll

Make other comparisons such as these.

Text References:

Book: 5

AREA

PERIMETER

Houghton Mifflin (1967) - p. 115
Houghton Mifflin (1972) pp. 111, 304-305, 310 -311.
Addison-Wesley (1971, 1-968) pp. 276, 277

17-11

Book: 6

Houghton Mifflin (1967) pp. 79, 108, 269.
Houghton. Mifflin (1972) pp. 108-109, (29 part of it), 309.
Addison - Wesley (1971, 1968) pp. 113

Book: 7

Houghton tlifflin (1967, 1970) pp. 441-443, (69).
Houghton tlifflin (1972) Fp. 117
Addison-Wesley (1971) pp. 389, 391, 392, (80, 81).

Book: 8

Houghton Mifflin (1972) p. 53

Other References:

Franklin Series, Learning About Measurement, Area; pp. 20-25.

Mathematics in the Making I (The Bell Series) Pattern, Area, and
Perimeter (In your building)

Curriculum Filmstrip #366 - Triangles

* These activities may be used to help introduce the concept.

155



17-12

Levet: 17

1

3.

5.

Step: A

Y)RKSHEET

Concept: Geometry

Find the areas of the following triangles. Express your answer in
square units.

2.

4.

7. Using the formula A =
given.

a = 20 in.

b = 36 in.

A =

1

2
(a x b),

a = 66 ft.

b = 70 ft.

A =

find

4/01/4/.

s.

48e

the areas using the dimensions

a = 36 yd.

b = 32 yd.

A=

O
1 17-ue..t

a = 58 cm.

b = 39 cm.

A =



Level: 17 Step: A Concept: Measurement

I. Concept:

Measurement: Renaming the metric units of weight as other units of

weight in the metric system.

II. Behavioral Objective:

The student given units of weight in the metric system will be able
to rename them in other metric units of weight.

III. Mathematical Ideas:

A. The metric system is based on powers of 10.

B. A gram is a unit of weight.

C. 1000 grams is a kilogram.

D. A kilogram is a little more than two pounds.

10

1

0
E. A centigram is of a gram.

F. A milligram is I of a gram.
1000

IV. Vocabulary To Stress:

gram centigram

kilogram milligram

V. Activities:

prefixes: centi
100

kilo = 1000

17-13

milli = ---1--

1000

A. Complete tables such as the following: . (MM. 5(1972) T.E. p. 23)

GRAMS KILOGRAMS GRAMS

1000 1 kg. 0 gm.

1500 a b

2100 c d

2500 e f

5470
. g

h

5001 i j



17-14

Level: 17

A. Continued.

Step: A Concept: Measurement

AHS'!ERS FOR TEACHER

Kilograms Grams

a-b 1 500

c-d 2 100

e-f 2 500
g-h 5 470
i-j 8 1

B. Make a bulletin board using the following facts.

Did you know?

A paper clip v..:ighs approximately 1 gram..

The wire in .a paperclip measures 1 millimeter in diameter.

A nickel weighs 5 grams.

A dime is 1 millimeter thick.

A cube of sugar weighs approximately 2 grams.

Eight common straight pins weigh approximately 1 gram.

from ArithmeticTeacher,
April 1973

Text References:

Book: 5

Houghton it (1967) pp. 26, 27
Houghton Mifflin (1972) p. 23 (5-12)

Book: 6

Houghton Mifflin (1)67) p. 27
Houghton Mifflin (1972) pp. 21, (7 -a portion of it), 336, 353 (tables in

metric measure)

Book: 8

Houghton Mifflin (1972) p. 20

Other References:

The Arithmetic Teacher, April 1973.

Metric Measurement - Minneapolis Public Schools

This activity could be used when introducing the con, fit.

158



Level: 17

17-15

Step: A Concept: MeasureMent

WORKSHEET I

A gram is a unit of weight equal to the weight of one cubic centi-

meter of water. It is used to weigh light articles, especially drugs

and medicines. An ounce equals a little more than 23 grams. A kilo-

gram equals 1000 grams or about 2.2 pounds. The kilogram is used to
compute most weights. A silver half-dollar of United States money
weighs 12 1 grams. Forty dollars in silver weigh one kilogram.

'2.

Measures of Weight

A centigram (cg 10i0 gram

A milligram (mg.) 1 gram
1000

A kilogram = 1000 grams

Solve the following problems using- the information given above,

1. 2 kilograms = grams.

2. 7000 grams = kilograms.

3. 50-centigrams = gram.

'4. one-half gram = milligrams.

5.

6..

7.

8.

A kilogram is equal in weight

One gram =

to grams.

kilograms.

1000 milligrams = one .

100 centigrams = one

9.
1

4 kilograms = grams.

10.

2

2 kilograms = about pounds.

11. 6- kilograms = grams.

12. 1 centigram = milligrams.

t3., 40 centigrams = milligraMs.

14. 3000 grams = kilograms.

15. one-half kilogram = grams.

15-9

.



17-16

Level: 17 Step: A Concept: Measurement

WORKSHEET 11

A centigram (cg.) 1100 gram (gm.)

A milligram (mg.) 1 gram (gm.)
1000

A kilogram (kg.) = 1000 grams (gm.)

Solve the following problems using the above table.

1. The prefix kilo means . Therefore, one kilogram is equal

in weight to how many grams?

2. One gram is equal to of a kilogram.

3. 19,000 rig = gm.

4. 2 kg = gm.

5. 8000 gm = kg.

6. 50 cg = mg.

7. 2 cg = mg.

8. 9 kg = gm.

9. 500 mg = gm.

10. 100 cg = gm.

11. 4 kg = about

12. 4000 mg = gm.

13. 6 kg = 6000

14. 200 cg = two

15. The prefix centi means

pounds.

-16



Level: 17 Step: A

WORKSHEET III

Measures of Weight

1

0
A centigram (cg.)

10
gram

A milligram (mg.) =
1000

oram

A kilogram (kg.) = 1000 grams

Solve the following problems using the information given above.

17-17

Concept: Measurement

1 . 78 cg. = ma. 14. 794,003 g. = kg.

2. 376 g. = co. 15. 7,000,000 mg. =

3. 432 cg. = g. 16. 45 kg. = co.

4. 4800 mg. = cg. 17. 93 g. = cg.

5. 340 cg. = mg. 18. 291 cg. = g.

o. 9 kg. = g. 19. 10 mg. = cg.

7. 357,000 g. = kg. 20. 100 cg. = g.

8: 83 g. = mg. 21. 2400 cg. = g.

9. 7 kg. = mg. 22. 5 kg.' = g.

10. 73,000 mg. = -g. 23. 65,000 g. = kg.

11. 5200 cg. = g. 24. 57 cg. ' mg.

12. 361 g. = mg. 25. 4 g. = fly).

13. )2 q. = cg.

AI 0,4
.51u1

kg.



17-13

Level: 17 Step: 3 Concept: Sets

I. Concept:

Sets: Finding LCH and GCF by using prime factorization.

11. ,,ehavioral Objective:

The student given two numbers will be able to find the LCM and the GCF
by using prime factorization.

III. Mathematical Ideas:

A. The least common multiple of two or more numbers is the product
of all the different prime factors of the numbers, each prime
occurring in the product the greatest number of times that it
appears in any of the prime factorizations of the numbers.

e.g. 12 = 2 x 2 x 3

20 = 2 x 2 x 5'

LCM = 2 x 2 x 3 x 5 = 60

b. Any prime factors common to both members should be included only
once as the 2 x 2 in the example above.

C. The greatest common factor of two or more numbers is the product
of the common prime factors of the numbers.

e.g. 70 = 2 x (5 x 7)

105 = 3(5 x 7)

GCF = 7 x 7 = 35

IV. Vocabulary To Stress:

Least Common Multiple
Greatest Common Factor
Venn Diagram

V. Activities - Venn Diagrams

prime factorization
intersection
Union

* A. Use Venn Diagrams to help children better understand this methOd
of finding LCM. e.g.

1111111111

Xo
12 = 2 x 2 x 3

20 = 2 x 2 x 5

LCM = 2
2
x 3 x 5 = 60



Level: 17

V. Activities (Continued)

17-19

Step: B Concept: Sets

* B. Help children understand that the LCM is the product of the
prime factors in the union of the sets.

* C. The GCF also may be found by using a Venn Diagram as shown
above. GCF = 2 x 2 = 4 or the product of the prime factors
in the intersection of the sets.

Text References:

Book: 6

Houghton Mifflin (1967) pp. 173,
Houghton Mifflin (1972) pp. 165,
Addrson-Wesley (1971, 1968) pp.

Book: 7

Houghton Mifflin (1972) pp.. 162,

Book: 8

Houghton Mifflin (1972). pp. 163,

174, 175,

168, 169,
86-89

165, 421.

166-167,

(39)

344

422

(7-22)

These activities will be helpful when introducing ale concept.

ipf->juu



17-20

Level: 17 Step: i3 Concept: Sets

WORKSHEET

I. Use prime factorization to name the greatest common factor.

A. 24 = 2 x 2 x 2 x 3 F. 12 = 2 x 2 x 3

48 = 2x2x2x2x3 15 = 3 x 5

GCF = x x x 3 = GCF =

B. 40 = 2 x 2 x 2 x 5 G. 27 = 3 x 3 x 3

35 = 5 x 7 63 = 3 x 3 x 7

GCf = GCF = x =

C. 16 = 2 x 2 x 2 x 2 H. 25 = 5 x 5

24 = 2 x 2 x 2 x 3 15 = 3 x 5

GCF = x x x = GCF =

D. 54 = 2 x 3 x 3 x 3 I. 32 = 2x2k2x2x2

42 = 2 x 3 x 7 64.= 2x2x2x2x2x2

GCF = GCF =

E. 18 = 2 x 3 x 3 J. 25 = 5 x 5

24. 2 x 2 x 2 x.3 45 = 5 x 3 x 3

GCF = GCF =

H. Use prime factorization to name the least common multiple.

A. 27 = 3 x 3 x 3

36 = 2 x 2 x 3 x 3

LCM =

B. 14 = 2 x 7

23 = 2 x 2 x 7

LCM =

C. 42 = 2 x 3 x 7

21 = 3 x 7

LCM =

D. 15 = 3 x 5

10 = 2 x 5

LCM =

E. 33 = 3 x 11

66 = 2 x 3 x 11

LCM =

F. 4 = 2 x 2

18 = 2

LCM =

3 x 3



Level: 17 Step: B Concept: Numeral

17-21-

I. Concept:

Humeral: Comparing the binary system of numeration with the decimal
system.

II. Behavioral Objective:

. The student given a numeral in either base 2 or base 10 will be able
to express it in the other base.

III. Mathematical Ideas:

A. In base two, two digits are used: 0 and 1.

B. ln any base-place system of numeration each digit has a
face- value, a place value, and a total value.

C. The numeral names for two-digit numbers in the decimal system do
not apply to other bases.

IV. Vocabulary To Stress:

binary

I. Activities:

base-place system compare

If you do not have a binary abacus in the classroom, make one by
driving nails through a board. The nails should be just long
enough to hold 1 bead.

I I 1 1 1 1 I 1 1 I I 1 1

Take the classroom abacus and compare counting and adding by using each system.

Text References:

Book: 5

Houghton Mifflin (1972) p. 28

Book: 6

Houghton Mifflin (1967) pp. 184-185
Houghton Mifflin (1972) pp. 176-178, (45 part of it)

Book: 7

Houghton Mifflin (1967, 1970) pp. 115-120, (18)

Cock: 3

Addison-'!esIey (1271) pp. 15-18, (4 sec. 1, 2)

Other References:

.

Bell, Stuart E., Binary an0 Other HumeratAqn)Systems,. Mathematics in

the makin2.



17-22

Level: 17 Step: B

=1KSHEET

I. Name the binary numerals with decimal numei Is.

Concept: Numeral

A. II
V40

= D. 1110
two

= G. .1111 =
two

B. 101
two

= E. 1010
two

= H. 10011
two -------

C. 1001
two

= F. 10100 =two - I. 110
two -------

II. '4rite the-binary numeral.

A.
`'ten

B.
32ten

C. 21ten

D.
17ten

E. 15
ten

F. 11
ten

G.
7ten j' Uteri

H.
-ten K.

24
ten

33
ten

L. All
en

Put answers from problems above in table as shown.

A

C

O

F

F

G

I

J

K

L

2
' 7

2 5
ti

2-
2

22

T

212 ones

32 16 8 2 1

1 1 0- 1

. _

166



17-23

Level: 17 Step: B Concept: Addition

I. Concept:

Addition: Applying the properties of addition in a decimal system

t6 the binary system.

II. Behavioral Objective:

The student given two addends in base 2 will be able to name the sum

in the binary system.

III. :lathematical Ideas:

A. It is easier to compute in base two because there are only 4

basic facts for each operation. The addition facts are:

0 4. 0 = 0

0 + 1 1

1 + 0 -= 1

1 + 1 = 10
two

B. The associative, commutative, and identity properties of base 10

also apply to base 2.

IV. Vocabulary To Stress:

addends

V. Activities:

sum binary system .binary operation associative

A. As the binary system is used with most computers, this would beA

an ideal time to take students to see a computer work. oefore

taking the trip, discuss with the students the way a computer

works. Computers are sometimes called electronic brains whose

language is binary. Compare the values and transistors in a
computer to a row of electric light bulbs, sonic of which are on

2-:-and some off.

f. -1 r 7 '

If you say "on" ;F, one and "off" is zero, the number shown on the

row of bulbs is 011010. A set of Christmas tree lights would

work very well to give a demonstration.

167



17-24

Level: 17 Step: U Concept: Addition

V. Activities: (Continued)

S. Students may check their computation in base two
the numbers involved into base 10. For example.

111 7
two

101 =5
two

changing all

Text References:

Book: 5

1100
two

= 12 Does 1 12
ten

?100
two

(Yes, so the results check.)

Houghton Mifflin (1972) p. 23

Book: 6

Houghton Mifflin (1967) pp. 136 -187

.moughton Mifflin (1972) pp. 179, (45-part) , 345.

Book: 7

Houghton Mifflin (1967, 1970) pp. 120,144

Book: 8

Addison-3.!esley (1971) pp. 19-21, (4, sec. 3).

Other References:

The Arithmetic Teacher, March 1970; "Another Use for Binary numerals",
pp. 225, 226.

Bell, Stewart E., Mathematics in- the Making 2.

:': This activity may be used when introducing the concept.

168



Level: 17 Step: 13 Concept: Humeral

WORKSHEET

I. flame the sums. 11. Name the difference.

1. 110two

+ Iwo

2. 101
V40

111--2AWO

. 1111 two
+ 101

two

I-. "two
- 100two

2. 1000two

"two

3. 10001 two
- 101 two

4. 4.1000two 1101 two

+ 111 two - 101two

5. 1011two

+ "two

6. 10000 two

+11111 two

7. 10101two
+ 1010two

8. 111two
-1....11two

9. 10110two
+ 1001two

-10. 1111two
+ 10060

1 69

5. 1111two

-1010two

6. 111160
- 1001two

. 10110101two
- 101101-60

8. 110001two

11111two

9. 1101two

10two

10. 101010two'

- i0101two

17-25



17-26

Level: 17

I Concept:

Step: 3 Concept: Multiplication

Multiplication: Applying the properties of multiplication in a Base
10 system to a Base 2 system.

II. Behavioral Objective:

The student given two factors in base 2 will be able to name the product.

III. Mathematical Ideas:

A. Base 2 has only four multiplication facts:

0 x 0= 0, 0 x 1= 0, 1 x 0= 0, 1 x 1= 1

B. In multiplication, associative, commutative, distributive, and
identity' properties of base 10 also apply to base 2.

C. One is the multiplicative identity element. (If a denotes a
whole number then a x 1= a and 1 x a= a.)

IV. Vocabulary To Stress:

product associative commutative distributive identity

Text References:

Book: 6

Houghton Mifflin (1967) pp. 186-187
Houghton Mifflin (1972) p. 179

look: 7

Houghton Mifflin (1967, 1.970) p. 154

Book: 8

Addison-ilesley (1971) p. 21. (4, sec. 4)

Other References:

Bell, Stewart E., Binary and Other Numeration Systems.

Imperial Tape (Intermediate) #35, Humber Systems with Bases Other Than 10.

A r., eN
;1 13 4 t



Level: 17 Step: B

WORKSHEET

17-27

Concept: Multiplication

I. Name the products in the binary-system.

A. 1011 B. 1001 C. 1010- D. 10100 E. 101
x 101 x 110 x 10 x 11 x 10

F. 11 G. 1001 H. 10 I. 110 J. 1011

x1.1 x 111 x10 x 10 x 100

K. 11 L. 1011 M. .100 N. 1000 O. 110
x 10 x 11 x 11 x 111 x 100

II. Check your binary answers above by using decimal numerals as shown.

A. 1011 = 11 C. D.
x 101 = x5
1011 C53)

101100

110111 = (55)

E. F. G. H.

. 1. J. K. L.

11. 0.



17-23

Level: 17

I. Concept:

Step: 6 Concept: Geom,Ary

Geometry: Usinc the th;:oren of Pythagoras, = e4 + b2) the square
of tne hypotenuse of a right triangle is found by adding the squares
of the other two sides.

H. .chavioral Objective:

The student riven the linear measurements of a right triangle will be
able to find the hypotenuse (c) by using the formula c2 = a2 + b2.

III. rathematical Ideas:

A. In a right triangle the side opposite the right angle is the
hypotenuse. .

L. L
2
= a

2
b
2

is the Theorem of Pythagoras.

IV. Vocabulary To Stress:

hypotenuse right triangle square of a measurement

V. Activities:

A. Eitner you or the students make up story problems that apply the
Pythagorean Theorem, dS: A ladder is set C'feet from the house
to reach a window 3 feet from the ground. How long is the ladder?
(10 feet)

8 ft.

.2 ,2
6 + u = c

2

64 36 = c
2

N/100 = 10 - length of ladder

The problen could be restated to read a 10 foot ladder is set 6
feet from the house to reach a window. !low high is the window?

2 2
a u = 10

a
2
+ 36 = 100

Q. a2 2 r

/o re,

6f
C. Use Geoboard Card #40.

AfT/ = 3 height of window

179



17-29

Level: 17

Text References:

5.;ook: 5

Step: 3 'Concept: Geometry

Houghton Mifflin (1367) pp. 263-269, (63), 231.
Noughton Mifflin (1972) p. 306.

doughton nifflin (1:,67) pp. Q3, 3:j, 274, 254-295.

Noughton Mifflin (i:,72) pp. 110-111, (30), 303.
Addison-"Alsley (1571, 196.,) pp. 114-115.

took: 7

Noughton Mifflin (1972) pp. 102-103
Addison- esley (1:;71) pp. 333-3)6, (82).



17-3)

Level: 17 Step: Concept: Geol,eLry

I. Find the area of the nissing square region, and then give the length
of the side of that square.

X.

C.

D.

E.

F.

r-
1 a

2

L________________
i

4 hf?

2
b

625

-1
Len-th
_ _ :.,

b =

a =

:-----

57(J 676

. :,

;_
16 c =

,

25 161) i., =

6h 100 a =

144 256 c =

12-
C, -1" ik;.;

s.

II. Use the Pythagoras Theorem to solve the following probl'ems.

A. Mr. Jones bought a triangular field and wants to put a fence
around it. Using the diagram below; find how many yards of
wire he will need.

B. To get from home to school, Ton could go around the corner which
would make a total of 7 miles. If he takes the short cut, how
far will he go?

xc.S'eA,

17 4



Level: 17

I. Concept:

Step: Z Concept: Sets

1 7- 31

Sets: Developing the idea of a "perfect" number.

II. Behavioral Objective:

The student given a number will be able to determine if it is perfect.

III. Mathematical Ideas:

A. A number is perfect if the sum of its factors, not counting the
number, is equal to the number itself. Example: The factors of
6 arc 1, 2, 3, 6, and 1 + 2 + 3 = 6. Hence, 6 is a perfect number.

B. Six and twenty-eight are the only perfect numbers less than.100.

IV. Vocabulary To Stress:

'factor product perfect number

V. Activities:

Worksheets and tests are not appropriate for this concept.

Text References:

Book: 6

Houghton Mifflin (1967) p. 177
Houghton Mifflin (1)72) p. 163
Addison-Wesley (1971, 1963) p. 31

Book-:- 7

Houghton Mifflin (1967) p. 221
Addison-Wesley (1971) p. 173

Book:

Addison-Wesley (1971) p. 94

Other References:

Bell, Stewart E., Binary and Other Numeration Systems.

,"3



17-32

Level: 17 Step: Z Concept: Addition, Subtraction
nultiplication, Okision

I. Concept:

Additic Subtraction, Multiplication, Division: Checking by "casting
out nines";

U. Jehavioral Objective:

The student given a problem to compute will be able to check the answers
by casting out nines.

III. Mathematical Ideas:

A number is divisible by nine if the sum of the digits of its compact
numeral is divisible by 9. Example: 364 is divisible by 9 because

4. 6 4. 4 = 10 which is divisible by 9.

IV. Vocabulary To Stress:

casting out nines subtracting compute sum of digits

Text ",eferences:

cook: 6

Hounhton Mifflin (1967) p. 133
Houghton Mifflin (1972) p. 175, (44)

"r^

110



Level: 17 Step: Z

WORKSHEET I

17-33

Concept: Addition, Subtraction,
Multiplication, Division

Solve and check work of every other problem by casting out nines.

1. 4 0 6 5

+2164
2. 4 6 9 8

+3891
3. 4

-

0

2

2

3

6 4.

7

7 3 4 9

- 1 8.7 6

5 . 7 0 6 8 6 . 8 0 6 1 7. 4 6 8 8. 9 7 6

+1275 - 2 1 5 2 x x 8 x 9

9. 4 7 6 10. 4 8 9 11. 8 6 9 12. 9 7 6

x 6 x 8

13. 4 8 6 14. 6 9 8 1 5 . 4 8 9 16. 5 7 8

x 2 7 x 3 9 x 6 8

11. Check the numbers that are divisible by nine.

1. 288 5. 8946 9. 368 13. 849

2. 144 6. 342 10. 468 14. 2844

3. 656 7. 193 11. 1233 15. 2106

4. 1062 8. 1097 2. 427 16. 263



17-34

ENRICHMENT EVALUATION - LEVEL 17

Step:Z

Concept: Addition, Subtraction, Multiplication

I. Solve and check your work (on this page) by casting out nines.

A. 468

379

B. 896

+ 533

C. 789

+ 387

375 E. 871 F. 735
- 164 - 186 - 463

G. 972
x 6

H. 364

x 9

II. Check the numbers that are divisible by 9:

A. 279 F. 270

B. 126 G. 183

C. 189 N. 432

D. 635 I. 728

E. 904 J. 621

178

I. 732

x 3



Level: 17 ANSWERS TO '4ORKSHEETS

17-3

I. A. a = 9
b = 3

27 = 3 x 3 3 or

B. a = 24
b = 8 0. a = 24
c = 4 b = ''L,

d = 2 c = ii

43 .. 2x2x2x2x3 or d = 2
2
4

x 3 72 = 2x9x9m3x3 or 23 x d

H. A. 2 x 5 x 5 or 2 x .
1 2

E . 2 x 3 x5 x 5 or 2 x 3 x .
r2

t.. 2 x 3 x 3 x 3 or 2x 3
3

F. 2 x 2 x 2 x 5 x 5 = 2
3
x 5

2

C. 2 x 2 x 3 x 7 = 2
2

x 3 x 7 C. 2 x 2 x 3 x 11 = 2
2

x 3 x 11

2 I;

L . 2 .. 2 x 5 x 5 = 2
2

x 5 H . 2x2x2x2x2x3 = 2'x3

C. a = 8
h=6

3') c = 2
340 = 2x2x2x5 or 2 x5

17-35

2 ,2
I. 2x2x3x3 = 2 x

17-6

I. A. Yes H. Yes II. A. 5

3. Yes I. Po 5 B. 6

C. No - 4 J. Yes

D. ilo - 2 .,. No - 4
E. Yes L No - 1

F. -ta) - 3 A. Yes

G. .lo - 5 a. ao - 1

17-5'

I. a = 56 sq. in.

b = K; in.

c = 12 in.

d = 132 sq. in.

e = 15 in.
f = 16 in.

1,7-12

II. a = 32 in.
b=Cio
c = le in.
d = 64 in.
o = 26 in.

f = 20 in.

a = 12
h =

c = 2
d = 420
o = 50
f=6

1. 24 sq. in. 4. 156 sq. yd. . 7. 360 sq. in. 1131 sq. cm.

2. 4:00 sq. in. 5. 567 sq. in. 2310 sq. ft.

so. ft. 6. 3,.1 sq. in. 576 sq. yd.



17-36

Level: 17

17-15

ANS:IERS TO 'IORSHEETS: CONTINUED

1. 2000 4. 500 7. gram 10. four 13. 400

2. 7 5. 1000 3. gram 11. 6000 14. 3

3. or50 1

6. 1 9. 4500 12. 10 15. 500
100 2

_

1.7.:(76

17-16

1. 1000,1000 4. 2000 7. 20 10. one 13. grams
2.

r
9000 11. 6 14. grams

1)00
6. 500 9. 1 12. 4 15.

3. 1) 2 10G

17-17

1. 760 U. 1/4,3,000 14. 734 20. one
2. 37,A3 9. 7,000,000 15. 7 21. 24
3. 4.32 .10. 73 16. 4,500,000 22. 5000
4. 43.3 11. '52 17. '2300 23. 65
Y. )4J0 12. 301,060 13. 2.31 24. 570
U. :000 13. ;200 13. one 25, 4000

7. 357

17-20

1. A. 2 x 2 x 2, 24
U. 33
C. 2 x 2 x 2 = 3
J.

C..

II. m. 106

J. 23

C. 42

17-22

I. A. :iten

5ten

C.. 9ten

II. A. 1;1010 two

100000two

C. 10101two
U. 10001two

F, 3

G. 3 x 3 = 9
H. 5

I. 32

J.

J. 33

E. 66

F. Y.:,

D. 14ten

E. 10tcn

F. 20ten

E. 1111two
F. 1011two

G. 111t we

H. 1001 two

G. Men
H. 19ten
I. °ten

I. 100001two
J. 110l-we

1.100'0 two

L. 101001two



Level: 17 ANSWERS TO WORKSHEETS: CONTINUED

17-25

1. 111two
2. 110two

3. 1431jutwo

II. 111 ltwo

5' 111`)...wo

17-27

110111two

11 '11'two

131Dwo
1111"two

11 x 3 = 1:5

".?

C. 1C 2 = 23

D. 20 x 3 a 60
L. 5 x 2 = 10

17-30

I. A. 57(7

b = 24
100

a = 10
C. 25

d

6: 101111two
7. llllltwo

3. *10i0t.,,,,,

J. 11111-tW0
10. 11000two

1010-two

F. 1°°1two
.2 . 11111640

OC'two

17-37

II. 1. 1011tqo G. 1°110two
2. 101two 7. 1011010two

3. 1100two 3. 10010two

I+. 1000two 9. 1011twd

5. 1°Ittgo 10. 1010Itwo

I. 1 100two

J. 10110Ctwo

l` 11°two
L. 1000060

F. x 3 -
G. 2, x 7 =

H. 2 x 2= 4
I. 6 x 2 = 12

J. 11 x 4 = 44

D. 144

b = 12
E. 36

a = 6
F. 400

c = 20

i81

H. 110two
J. 111003two

O. 11000two

K. 3 x 2 = 6
L. 11 x 3 = 33
n. Ii x 3 = 12

N. 6 x 7 = 56
0. 6 x 4 = 24

II. A. 72 yd.

B. 5 mi.



17-30

Level: 17 ANSYLZ TO ENRICHMENT (STEP 7.)

1!ORr.SHEET

17-33

I. 4065 = 6 2. 4C93 = 0 3. 4026 = 12 4. 7349 = 23
2164 = 4 3831 = 3 237 = 12 - 1376 = 22

--5147r="1-6229 = 1 85,-;9 = 3 373') = 0

5. 7063 = 3 6. 8061 = 15 7 . 468 = 0 8. 976 = 4
+ 1275 = 6 - 2152 = 10 x 8 = 8 x 9 = 0

5509 = 5 37477.775 8in = 0

9. 476 = 8 10. 189 = 3 11. 869 = 5 12. 976 = 4
x 6 = 6 x 7 = 7 x 5 = 5 x 8 = 8

2*(75-6-7=7 3T23 = 3 435 = 7 780C1:1 5

13. 486 = 0 14. 698 = 5 15. 489 = 3 16. 578 = 2
x 27 =_O x 35= 3 x 75 = 3 x 68 = 5
13122 = 0 27222 = 6 36675 = 0 3930 = 1

II. Check the numbers that are divisible by nine.

1. 283 5. 3946 9. 368 13. 849
2. 144 -7- 6. 10. 468 --7-- 14. 2844-7342 /

7. 193---7- 11. 1233--7-- 19.3. 656 2106
4. 1062---7- 3., 1097 12. 427 16. 263

17-34

I. A. 1047 (3)
. 1454 (3)'

C. 1176 (6)

0. 211 (4)

11. A.

B.

C.

D.

E.

.EVALUATIOH

E. 635 (1)

F. 267 (6)
G. 5832 (0)
II. 3276 (0)
I. 5656 (6)

F.

G.

H.

I.

J.

182



-11-39

Level: 17 Answer Sheet - Post Test I

Step A Step D

Ilumeral Sets

1. 2 x 3 x 52 31. 3 x 5 x 7
2. 2 x 32 x 5 32. 2 x 3
3. 24 x 32

33. 3 x
4. 32 x 7 34. 36
5. 22 x 3 x 7 35. 7

Multiplicat'on Numera3

6. 3 36. Men
7. 6 37. 5ten
3. 6

38. 23ten
9.

10.

5

4

39.

40.

101001 two

10010two

Division Addition

11. 12 41. 100111two
12.

13.

11

15

42.

43.

1000 tau

11Wtwo
14. 13 44. 100101two
15. 21 45. 10000two

Functions & GraphS Multiplication

16. 120 feet 46. 100100two
17. 800 sq. ft.

47. 1111two
'16. 53 miles per hr. .43. 10100 two
1).

20.

60 cu. ft.

224 sq. ft.

49.

50.

10101
taco

1011111two

Geometry Geometry

21. 180 sq. ft. 51. 10

22. 96 sq. yd. 52. 25

23. lf.)4 sq. mi. 53. 5.-

24. 72 sq. in. 54. 13

25. 216 sq. ft. 55. 15

Measurnent

26. 4000

27. 500
28. 5

2). one
30. 2.2 pounds



Level: 17 Answer Sheet Post Test II

Step A

duileral

(iCp

1. 2
2

x 1) 31. 72

2. 22 x 52 19 6

j. 25 33. 12

4. 2) x 32 34. 130

2 x 3 x 11 ». 5 x 7

hultiplication int:eral

6. 3 )0. 14,3o

7. 2 37. 2ten
3. 3 3J. 1Cten
1,1. 6 110010to
10. 3 40. Illtwo

Division Addition

11. 13 41. 11001two
12. 14 lOtwo
13. 43.

14. 44. 11111two

1). 11;', 10110two

Function & Graphs Multiplication

17.

U.
20.

;n.

512 cu.

ft.

hours

sq.

in.

ft.

46. 0

47. 101000two

0. 1110011m
11011two

50. l'IDIOCtwo

(1COrr:try

51. C

13

27. 77 sq. in.

23. 14) q. Ft. 54. 10

24. 1:3 sq. in. 25

25. sq. in.

:least:re ent

26. 6000

27. 10

23. 2

30. 2

8/4
.,11. ;,..k
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Level: 1:..;

I. Concept:

Step: A

18-1

Concept: Numeral

Aumeral: Introducing the thousandtos' place in decimal fractions.

behavioral Objective:

The student given a fractional number having a denominator 1000 will be
able to rewrite the number as a decimal fraction.

III. Mathematical Ideas:

A. The third place to the rignt of toe decimal point has the place value
of thousandths.

Example: .O(1 =
1 1

1000 13'

Equivalent decimal fractions name the same fractional number.

Example: .3 = .30 = .300

IV. Vocabulary To Stress-:

decimals
tenths

V. Activities:

hundredths
thousandths

fractional number denominator

numerator

A. Have students bring baseball batting averages to school-. Discuss

these with the class.

Have students assist you in writing expanded numerals such as this
example:

5436.439 = 5000 + 400 + 30 + 6 + 14. + +
10 100 1000

= 5000 + 400 + 30 + 6 + .4 + .03 + .009

C. Help students discover the rules for placement of decimal points
when renaming numbers with denominators of 1000.

Example:
4

.004,
1000

Text References:

Dook: 6

Houghton Mifflin (19G7) pp. 300-301,

Huugnton Mifflin (1572) pp. 144-145,

AUdison-Vesley (1971, 196?))

dook: 7

42 = .042 143L
1 436 - 1.436

1000 1000 1000

(68)

(38)

pp. 21G -221

:;uugoton Mifflin (1:j67, UT)) pp. 372-376, (.,6)

hougnton nifflin (1:',72) pp. 14-1:;

%ddison-,:csley (v,71) pp. 2:5-2.;3 , 07)

itner ,.ef...frenccs: 186Inparidi Tape (Intermediate) 129
iioJern 101.;wmatios Fil.;strip 1171;)



18-2

Level: 13 Step: A

%411::SHEET

Concept: ;:umeral

1:

13

Rename the numbers

= ly =

in decihal

82

form.

32 30 .
loo loo moo 1000

20 = 2/ = 97 = 75 = 43
100 hit) 100 1000 1000

45 .52 = 26 _ 16 = 17 =
100 100 100 1000 1000

13 . 65 = 76 6o
100 100 100 1000 1000-

II. Rename the numbers as fractions with denominators of 100 or 1000.

.16 = .42 = .018 = - .63 = .006 =

.18 = .33 = .015 = .32 = .001 =

.97 = .73 = .236 = .136 = .321 =

.13 = .15 = .140 = .150 = .46 =

111. Rename the decimal fractions

.36=
10

as expanded numerals-

+

6

as shown:

100

A. .64 = F. .25 = K. .97 =

B. .9) = G. .39 = L. .406 =

C. .126 = H. .132 = A. .72 =

D. .368 = 1. .206 = N. .65 =

E. .56 = J. .48 = 0. .83 =

187



Level: ld

18 -3

Step: A Concept: Addition

1. Concept:

Addition: Adding decimals to thousandths.

II. Behavioral Objective:

The student given a series of numbers (whole and decimals up to
thousandths) will be able to write them vertically and add.

III. Mathematical Ideas:

A. Decimals are fractions with denominators 10, 100, 1000, and so on.

B. Decimals use the same place-value system as whole numbers.

C. Adding with decimal fractions follows the same procedure used in the
correspohuing operations with whole numbers.

U. Annexing zeros to a decimal will not change its value.

E. Addition of decimals should be ouweloped by the use of fractions.

IV. Vocabulary To Stress:

tenths hundredths thousandths

V. Activities:

* A. Show the addition operation by replacing the given numerals with
fractions.

B. Dictate a series of decimal numerals to add.

C. Students may compete number patterns for addition as shown below:

a.

+

1. J
2. R

3. 6-

4.

3_ .003
Total b.

3.333

2.

3.

4.

7 ,8 i .06 .003 7.863
T9tal

Use these numerals to complete pattern b, with student completing last
column.

1. 8; .9, .05, .007,

2. 4, .3, .06, .009,

3. 5, .6, .0d, .003,

4. 7, .5, .01, .002,



18-4

Level: 18 Step: A Concept: Addition

Text References:

Bodk: 5'

Houghton Mifflin (1972) pp. 323, 325

Book: 6

Addison-Wesley (1971, 1968) pp. 222-223 Use just addition (39 rows 1 to 4),
(40), 334.

(Also use worksheets in this Teacher's Guide.)

Book: 7

Houghton Mifflin (1967, 1970) pp. 379-383, (58)
Houghton Mifflin (1972) pp. 151-152, 196-197, 348, 420, 422
Addison-Wesley (1971) pp. 300-303, (58)

Book: 8

Addison-Wesley (1971) pp. 254, (53)

Other References:

Imperial Tape (Intermediate) #25

Modern Mathematics Filmstrip #765

This activity may be used to help introduce the concept.

189



Level: 13 Step: A

ARKSHEET

Arrange numbers, vertically and add.

18-5

Concept: Addition

1. 4.6 + .33 + 3 + 2.06 2. 1.4 + 7 + .039 + 1.1460 3. 16.1 + C + .233 + .01

1 . d.2 2 + )3Ie 6 + .127 .37 + 1.3 + .276 ,03 + 268 + .4 .10

.086 + .124 + .12 . .27 + .126 + 32.6 + 32 .765 4- .2 + 17 4- .86

10. -9.76 + 1.238 + 6 + .48 11. 9.768 + .83 + 4 + . 12. + .36 + .327 +

13. 26.09 + .273 + 14 . 14. 74.08 + .13 + .126 + 93 . 4 + . . 3 + .11

16.. .126 + .039 + .756 + .2 17. 3.26 + .127 + .13 + .
18. .39 + .056 + 24.3 + 2



18-6

Level: 18 Step: A

WORKSHEET

Arrange the following numbers vertically and add.

A. 46 + .2 + 4.6 + .061 =

B. 8 + 23.8 + .41 + .463 =

C. .271 + 6.8 + .3 + 4 =

D. 5.6 + 3 + .27 + .133 =

E. 146.8 + .21 + .16 + 42 =

F. .56 + 2.8 + .37 + .126 =

G. 82.1 + .368 + .2 + 5 =

H. 3.0.8 + 5 + .163 + .2 =

I. .26 + .2 + 18 + .127 =

J. 2 + 45 + .6 + .268 =

K. .16 + 32 + 1.8 + .276 =

L. 5.6 + :i7 + .002 =

M. 6 + .8 + .126 + 1.3 =

H. .14 + 7.8 + .306 + 5 =

Concept: Addition

A. B.

C. 0.

E. F.

G. H.

I. J.

K. L.

I. 1.

19.1



Level: 18

18-7

Step: A Concept: Subtraction.

I. Concept:

Subtraction: Subtracting decimals to thousandths.

II. Behavioral Objective:

The student given numbers written horizontally (whole and decimals up to
thousandths) will be able to write them vertically and subtract.

III. Mathematical Ideas:

A. Decir'als are fractions with denominators 10, 100, 1000, and so on.

Subtractinci with decimal fractions follows the same procedure used
in the corresponding operations with whole numbers.

C. Annexing zeros to a decimal will not change its value.

J. Subtiaction of decimals should be developed by the.use of fractions.

IV. Vocabulary To Stress:

tenths hundredths thousandths

V. Activities:

* A. Show the subtraction operation by replacing the given numerals with
fractions.

G. Dictate a series of deciMal numerals to subtract.

C. Collect from journals or textbooks examples of the uses of decimals.

Text References:

Jook: 6

Addison-'.:esley (1971, 156o) pp. 222-223 Use just subtraction (35 rows 5 -U), 334

(Also use '!orksheets in thiS Teacher's Guide)

Gook: 7

Houghton Mifflin (1967,
ocug:lton Mifflin (1)12)

1970) pp:

pp.

3n-3S3,
151-1-52,

(5S)

196-157, 343, 420, 422

Addison-aesley (1)71) pp. 300-303, (70

Addison- !esley (1971) p. 254, (54)

3l)



18-8

Level: lj Step: A Concept: Subtraction

Other 1;eferences:

Imperial Tape (Intermediate) ii25

This, activity may be used to help introduce the concept.

4411J00



18-9

Level: 16 Step: A Concept: Subtraction

cdORKSHCLI I

::rite the following numbers vertically and subtract.

A. 1S.3 2.75

3. 23.146 - 3.15

C. 8 - .56

J. .46::: - .27

E. 2.56 .233

F. 46.3 - 37.056

G. 24 - .386

H. 4.6 - 2.357

1. .39 - .126

J. 263.8 - 10.27

K. 2:- - 8.3)

L. .756 - .23

A. 9 - 1.3

1. 45.8 - .463

. . B.

0.

E. F.'

G. H.

K.

N.



18-10

Level: 13 Step: A Concept: Subtraction

WORKSHEET 11

Write the numbers vertically below each -one and subtract.

A.

.

43.2 - 16.003 C. 6.65 .127

.

C. 2 .316

D. 3 - .46 E. .566 .47 F. 29.1 - .468

G. 36 - .432 H. . - .48 I. 37.1 - .32

J. 436.1 .76 K. .6 - .128 L. 14 - 2.2

M. 7 - .46 ;. 3.8 - 2.16 56 - .3.

P. .468 - .23 Q. 5.1 - .469 R. .83 - .653

S. 4.9 - .8 . 36.3 - .48

,

u.

93

2 - .364



Level: 13

18-11-

Step: A Concept: Multiplication & Division

I. Concept:

Muktiplication and Division: Multiplying and dividing by powersof ten.

II. Behavioral Objective:

The student given a decimal or a whole number will be able to multiply or
divide it by a power of ten simply by moving the decimalpoint.

III. Mathematical Ideas:

A. Multiplying by powers of ten moves the decimal point as many places
to the right as there are zeros. 1-0 x 24 = 240, 100 x 24 = 2400,

1000 x .24 = 240

3. Dividing.by powers of ten moves the decimal point As many places to
the left as there are zeros in the divisor. 24 10 = 2.4,

24 100 = .24, 2.4 2: 1000 = .0024

C. A whole number is always followed by a decimal point although it is
not shown.

IV. Vocabulary To Stress:

powers

V. Activities:

* A. Give students problems such as 10 x 36, 100 x 36; etc. to multiply

orally. Add others such as 10 x 4.2, 100 x 4.2, 1000x 4.2, etc.

B. Make comparisons between the two operations. For example, 27 x 10

and 27 10.

Text References:

Book: 5

Addison-Wesley (1971, 1968) pp. 50, (10), 51, 56 (part of page), 328 (sets

10 and 11)

Book: 6

Houghton Mifflin (1972) p. 211

Addison-tlesley (1971, 1963) pp. 230-231, (42), 334 (Set 39)

(Use !lorksheets in this Guide also)

Book: 7

Houghton Mifflin (1972) pp. 129

Addison-Wesley (1971) pp. 310-313, (60)

This activity nay be helpful in introducing the concept.

1 Th4 C.ju



18-1,2

Level: 18 Step: A Concept: Multiplication & Division

'ARKSHEET 1

Multiplication

a. b. c.

1. 10 x .236 = 100 x .24 = 10 x 38.2 =

2. 48.6 x 100 = 6.5 x 10 = 55 x 10 =

3. 3.7 x 10 = 1000 x 2.3 = G.6 x 100 =

4. 64 x 1000 = .32 x 100 = 62.3 x 10 =

5. 9.4 x 10 = .37 x 1000 = 1.5 x 10 =

6. 82 x 10 = 8.2 x 100 = 8.2 x 1000 =

7. 100 x .375 = 10 x 45.33 = 100 x .06 =

Division

a. b. c.

1. 2.4 : 10 = .36 : 100 = 126 : 1000 =

2. 65 4 10 = 8.3 -:- 100 = 56 4- 1000 =

3. 39.6 : 10 = 33.4 : 100 = 2.7 :. 10 =

4. .62 : 100 = .324 : 10 = 262 4- 1000 =

5. .875 -:- 100 = 15 + 10 = 15.5 4. 10 =

197



18-13

Level:

Multiply

1.

2.

13 Step: A

'LORKSHECT 11

or divide as indicated.

1

1000 x = 16.

Concept: Multiplication & Division

16 10 =
10

1.000 x .1 = 17. 100 x

3. 1:00 x .001 = 13. 1000 x .641 =

4. x 13 = 19. 2.4 10 =

5. 100 x 4.33 = 20. 36.5 100 =

1330 x .05 = 21. 3.5 x 10 =

7. 0.3 : 10 = 22. .75 x 1000 =

3. 12.h : 100 = 23. 36 1000 =

3. 1000 x .007 = 24. 9.8 x 100 =

10. 23.4 10 = 25. 75 x 100 =

11. .26 100 = 26. 3.2 x 10 =

12. 36 .:. 1330 = 27. 3.2 10 =

13. 2.3 10 = 2C. 3.2 100 =

14. 10 x 75 = 29. 10 x 3.4 =

15. 100 x 7.5 = 30. 100 x .27 =

,;itelC)4-0



18-14

Level: 1(s,

I. Concept:

Step: 3 Concept: numeral

Numeral: Identifying integers on the number line.

I!. 2ehavioral Objective:

The student given a number line will be able to identify points with
positive and negative integers.

III. Mathematical Ideas:

A. The set of integers consists of the whole numbers together with
their negatives.

5. Integers are sometimes called signed whole numbers.

C. Integers are numbers which tell us how much and in what direction
from the starting point.

D. The starting point for naming integers is O.

E. The plus (+) sign is used to denote positive integers.

F. The negative (-) sign is used to denote negative integers.

IV. Vocabulary To Stress:

integers. negative positive

V. Activities:

A. Play the game integers. Make 2 sets of 12 cards each, one. for
positive integers and one for negative integers. Two players
share the cards evenly except for 10 which are left on the table
face down. Each player forms as many pairs of.opposites as he
can from the cards he has. The first player chooses a card from
the stack on the table. If he can match it, he takes it. In

this way all the cards will be paired. (H.M.T. Ed. (1972)- p. T413.)

Give'examples of numbers less.than zero such as temperatures below
zero and below high water mark. Establish the fact that the + and
- do not mean the same as the plus and minus signs. They are ad-
jectives describing types of integers, + being positive, and -
being negative.

C. If necessary, make additional charts similar to the ones in H.M. (1967)
p. 334 and H.M. (1972) p. 326 for further practice:

I GO
3 titY



Level: 13

Text References:

Book: 6

18-15

Step: B Concept: Numeral

Houghton Mifflin (1967) pp. 332-334
Houghton Miff-Un (1972) p. 326

Addison-Wesley (1971, 1963) pp. 2907292

book: 7

Houghton Mifflin (1967, 1970)PP. 500-503

Houghton Mifflin (1972) pp. 384 -365

Addison-'!esley ac,171) pp. 141-144

This activity nay be used to help introduce the concept.



18-16

l.val. 1J

1. Concopt:

Tteo:

ACdino integers on a number line

Concert : AdJition

11. lehavioral Objective:

The student elven any two integers as addends will be able to name the sum.

III. Mathematical Ideas:

r. The set of integers are the whole numbers together-ith their negatives.

I I 1

-3 '2 'l 0 +l +2 +3 +4

3. Addition of positive integers is shown by moves to the right on the
number line and of negative integers by moves to the left.

C. Zero is neither negative nor positive.

IV. Vocabulary To Stress:

integer positive

V. Activities-:

negative

A. Use the number line to show how addition of integers may be 'thought
of in terms of moves on the number line. (H.n. T. Ed. (1%7) p. T394)

U. Complete .the grid,by adding across and down.

+,
'..)

-J
a

-7
+t,

b

c d

+.
a = 2

b = -1

c = 2

d = +3

- +1-

C. Play Tic-Tac Inteers. dako a jr x 4 grid. One pupil starts the game
by writing an integer in any cell. The secono player writes an in-
teger in a different cell. The object of the game is to put the last
integer in a row, column, or diagonal so that the sum of all the in-
tegers in that row, column, or diagonal is zero as shown. Continue
until all cells are filled.

/by -----P +6.

-11
.

+-
,,

z..5.,

0

=0

= 0



Level: l;

Text aafcrences:

'
dook:

18-17

Step: B Concept: Addition

Houghton :tifflin (1)67) pp. 335-336, (77), 337, (7:4

Houg:Itoft Mifflin (1)72) pp. 327, (79) , 323-329
_Addisondaslay (1 571, 196.S) pp. 293-295

;;ook: 7

Houg:Iton iii ffl in (1567, 1970) pp. 504-503
iloughton Mifflin (1372) pp. 366-3C1, 432
Ldison- Yesley (1)71) pp. 144-150, 212, 2)L, 23)

d

Houghton Mifflin (1)72) p. 226
Audisondslay (1)71) pp. 54-55

Other References:

The Franklin Series, "Makin o and Using Graphs and Nomographs", pp. 45-46.

Sherzer, Laurence, "Adding integers using only the concepts of one .to-one
correspondence and counting". The Arithmetic Teacher, May 1969.

* This activity nay be used to help introduce the concept.



18-18

Level: 13 Step: B

_WORKSHEET

Use the number line to help you name the sums.

Concept: Addition

A

1. +2 + +6 = 14. 0 + -1 =

2. +4 + -6 = 15. +5 + -3 =

+7 + -3 = 16. .+6 + .

4. -3 + -2 = 17. -6 + -2 =

5. 0 + = la.-- +2 + +2=

6. -6 + +3 . 19. -6 + -1 =

7, -4 + +5 = 20. +6 '+ -1 =

8. +7 + -6 = 21. -4 + +3

9. -3 + -5 = 22. +5 + -2 =

10-. +6 + +2 = 23. -4 + -3 .

11. +7 + -5 = 24. +5 + +1

12. -6 + +7 = 25. +5 + -4

13. -2 + -1 = 26. -6 + +1 =



Level: 18

18-19

Step: B Concept: Subtraction

1. Concept:

Subtraction: Subtracting integers on a number line.

11. Behavioral Objective:

The student giyen the sum and one addend will be able to name the
missing addend.

111. Mathematical Ideas:

A. The set of integers are the whole numbers together with their opposites.

. Subtracting an integer is the same as adding its opposite.

Examp!e: +2 - +5 = +2 + -5 = -3

C. Two numbers whose sum is zero are opposites.

Example: +2 + -2 = 0

IV. Vocabulary To Stress:

integers

V. Activities:

opposites

A. Attach cardboard number lines to the board as shown to show that
addition and subtraction are opposites-

-6 + +4 = -2

. .0

-5 '4 -3 -2 -1-

'6 - '4 =

0 4+ +
a _

0 +1 +2 +3 +4 +5 +6

"2

0 1_ c_ 5,
0

b. Use a grid similar to the one used for addinQ integers only sub-
tract as shown.

"6 '6 +4
-2 +6 0

c d e

a = -10 d = -2
b = -3 e = -2
c = '4

rj(4/4

trft



18-20

Level: 13

Text References:

Book: 6

Houghton Mifflin (1967) pp.

Houghton Mifflin (1972) pp.

Addison-Wesley (1971, 1963)

Cook: 7

Step: B Concept: Subtraction

338, (79), 339
328-329
pp. 296-297

Houghton Mifflin (1967, 1970) pp. 509-512
Houghton Mifflin (1972) pp. 390-391, 432
Addison-Wesley (1971) pp. 151-153 (86)

Book: 8

Addison-Wesley (1971) p. 58

Other References:
A

Milne, Esther, "Subtraction of Integers -- Discovered Through A Game",
The Arithmetic Teacher, February 1969, pp. 148-149.

The Franklin Series: "Making and Using Graphs and Nomographs". pp. 47-48



18-21

Level: 18 Step: B Concept: Subtraction

WORKSHEET

Use the number line to help you name the remainders.

1. +6

2. +7

3. -1

4. -2

5. -3

6. -2

7.

8. -7

9. -7

10. -2

11. +6

12. +2

13. -3

-6 -5 -4 -3 -2 -1 0 +A +2 +3 +4 +5 +6

-5 = 14. -2 - +6 =

- +6 = 15. -1 - +1 =

+5 = 16. -4 - +4 =

-7 7. 17. -6 - -7 =

+3 = 18. -5 =

- +4 = 19. "1 - +5 =

20. +6 - =

-7 = 21. +3 - -4 =

+7 = 22. +6 - -3 =

- -4 = 23. +3 - +2 =

- -2 = 24. -7 - -6 =

-6 = 25. -4 - +3 =

+5 = 26. -5 - +4 =

+7



18-22

Level: 13

'I. Concept:

Step:
,
0 Concept: Multiplication

Multiplication: Multiplying decimal fractions with no more than 3 decimal
places in the product.

II. Behavioral Objective:

The student given two factors whose product contains no more than three
digits to the right of the decimal will be able to write the product.

III. Mathematical Ideas:

A. The number of decimal places in the product is found by adding the
decimal places in each factor.

B. A decimal fraction is a base-place numeral for a fractional number.

C. The product of two factors less than one will be less than either
factor.

IV. Vocabulary To Stress:

decimal fraction thousandths.

V. Activities:

A. Use examples such as the following:

4 x .3 = 4 x 3 4 x .03 = 4 x 47 4 x .003 = 4x_ 3

= 4 x r = 4 x 3 =

1000

4 x

1

i0
100

=
1000

1.2 = .12 = .012

B. ,Lattice multiplication works well with decimal fractions. The
decimal point is placed in the product just as it is in standard
multiplication. (Imperial Tape Manual (Intermediate) #26).
For example: 358.6 x 2.38

3 :s- g .6

4 o 2

9 .5".
.1.31 /I

.2.
o

6

.2,

3,

S
Answer: 8534468



Level: 13

V. Activities: Continued

18-23

Step: B Concept: Multiplication

C. The two middle numerals in each column of the chart below are addends
which give the sums at the top of each column. They are also factors
which give the products found at the bottom of each column. Use
subtraction, addition,or multiplication to find each missing numeral.
(Imperial Tape Manual (Intermediate) #26)

SUMS - a 2.0 24.3 b 1.20

.03 .8 24 .6 .40

.6 c d .3 e

PRODUCTS f 1 g h i j

a = .63 c = 1.2 e = .8 g = .96 i = .48

b= 1.4 d = .3 f = .048 h = 7.2 j = .320

Text References:

Book: 5

Houghton Mifflin (1972) pp. 325, (78)

Book: 6

Houghton Mifflin- (1967) pp. 306-307, (70), 308-310, (71)
Houghton Mifflin (1972) pp. 209 210, (52), 263, 264, 265, 267
Addison-Wesley (1971, 1968) pp. 232-233, (43,44), 234, -235, 236, 248 (part of

page)

Book: 7

Houghton Mifflin (1967, 1970) PP. 393-397, (62)

Houghton_ Mifflin (1972) PP. 208, 256, 350, 396, 424
Addison-Wesley (1971) PP. 304-309, (59), 335 (set 40)

Other References:

Imperial Tape (Intermediate) #26

Modern Mathematics Filmstrip #766

* This activity may be used to help introduce the concept.



18-24

Level: 18 Step: B Concept: Division

I. Concept:

Division: Dividing decimal fractions through thousandths.

II. Behavioral Objective:

The student given a decimal fraction as the dividend and a whole number
or a decimal fraction as the divisor will be able to write the quotient
through thousandths.

III. Mathematical Ideas:

*

A. Work with decimals proceeds in the same way as the work with whole
numbers.

B. The value of the remainder changes as its place value changes.

C. If the divisor contains a fractional number, it can be changed to a
whole number by multiplying both the divisor and the dividend by a
power of ten.

IV. Vocabulary To Stress:

decimal fractions dividend divisor quotient power of ten

V. Activities:

A. Complete tables like the following for further practice. Make them

as large as you desire.

2.

a. 2.4

b. .24

a.

b.

L

2 .2 4 .4

.48

.043

r An
A VIZY



Level: 18

V. Activities: Continued

18-25

Step: D Concept: Division-

B. Distribute a copy of the puzzle and have students fill in the signs
for the correct operations. (+, x, (Imperial Tape Manual
(Intermediate) 11.27).

3.

5.

2 4 6

(.60 + .8) .2 = 7.0

11110
(.3 .30) .06 .030

111 et
(.006 .6) .202 1 = .404

_

111111

. =

.40 .214 .614.894

1.

3.

5.

+,

x,

+, -

ACROSS

(given) 2.

4.

6.

DOWN

+, -

x,

x, +

C. Follow the pattern below in making a puzzle for each student. Cut

apart, have then fit together and solve the problems.

*001
43:4. tit
.mos. 4

..o4f

O
.1,

For The Teacher

1.8

.036

1.64

-1-

.1.

.2 = 9

.04 = .9

.002 = 320
.832 .1. 4 = .208

4.05 .005 = 810
.85 = .005 = 170
.036 .6 = .06

17.4 .06 = 290
12.4 .002 = 6200
32.4 .1- .03 = 1080



18-26

Level: 18

Text References:

Step: B Concept: Division

Book: 5

Houghton Mifflin (1972) pp. 327, (79)

Book: 6

Houghton Miffli- (1967) pp. 311-313, (72), 314, (73), 315, 316.
Houghton Mifflin (1972) pp. 269-270, (64), 276-277, (66), 318, 319, 321, 352

Addison-Wesley (1971, 1963) pp. 237, (45, 46), 238-239, (47, 48), 240-244, (49),

Gook: 7

248 (part of page)

Houghton Mifflin (1967, 1970) pp. 397-402, (63)

Houghton Mifflin (1972) pp. 264-267, 396, 428

Addison-qesley (1971) pp. 319-322, (62), (63), 335

Book: 8

Addison-Wesley (1971) p..260 (56, 57)

Other References:

Imperial Tape (Intermediate) 1127

* Tahles such as these may be used after the initial introduction has been
given before making book assignments.



Level: 18

18-27

Step: 3 Concept: Geometry

I. Concept:

Geometry: Finling the circumference of a circle.

II. Behavioral Objective:

The student given the radius of a circle will be able to find the
circumference of that circle.

III. nathematical Ideas:

A. The radius of a circle Is the distance from the center to any point
on the circle.

B. The diameter.of a circle is a chord that passes through the center
of the circle and is twice the radius.

C. The ratio of the circumference to the diameter is a constant called

5 (pi), which is approximately equal to 3 I. or 22.
-IF 7

D. The circumference of a circle is the distance around the circle.
C ="Irx d.

IV. Vocabulary To Stress:

radius (r)

V. Activities:

circumference (C) diameter (d) constant chord

A. Have the students estimate and measure the circumference of a wall
clock, the basketball ring, etc. Then have them measure the true.
radius and find the circumference.

G. Measure around the eige of a cardboard disk with a piece of string
and compare its length to the length equal to the diameter. The

student will discover that a little more than three times the length
of the diameter will fit around the circle. H.M.T. Ed. (1972)

Gook 5, p. 1159.

Text References:

Houghton nifflin (1967) pp. 272
Houghton Mifflin (1)72) pp. 102, 2)0, (69)

Addison-Wesley (1971, 1960). pp. 252-253

E)ook: 7

Houghton nifflin (1967, 1970)
Houghton nifflin (1972)
Audison-':Iesley (1971)

cook:L-006.: 0

pp. 444-440, (70-part of page)

pp. 286
pp. 413-421, (7)

sddisun-:es1,4 (1)71) pp. 406, 410, (65)
116," /NJ



18-28

Level: 13 Step: 3 Concept: Geometry

Other References:

Curriculum Filmstrips #363, 369

Forms Ye See Filmstrip & Tape #EF 1106-1(part of it

Modern Mathematics Filmstrip #770



18-29

Level: 13 Step: B Concept: Geometry

*JCUSHEET

I. Find the circumference to answer the questions below.

A. Mrs. 2rown is making a round table cloth that has a diameter of
58 inches. How many inches of lace will she need to put around
the edge of it:

Mat is the circumference of a merry-go-round that has radius

of 3 feet?

C. firs. Jones baked a pie that had a diameter of 8 inches. What was the

circumference:

D. How many feet will a bicycle tire move in one revolution if it has
a diameter of28 inches?

11. Name the circumference of a circle with a diameter of:

A. 10" =

D. 24" =

C. 800 miles =

D. 5 yards =

F. 14 feet =

G. 21" =

H. 35 feet =

I. 11" =

E. cm. = J. 7 miles =



18-30

Level: 18 Step: C Concept: HuMeral

I. Concept:

Numeral: Renaming a fraction as a percent and a percent as a fraction.

II. 3ehavioral Objective:

The student given a common fraction or a percent will be able to write
the equivalent fraction in the form not given.

III. Mathematical Ideas:

A. A percent is a fraction in a special form.

B. A percent is a numeral for a fractional number.

C. One hundred percent is a numeral for 1.

100 1

100
1, 100% = 100 x

.

O. A percent is a fraction with a denominator of 100.

Example:

25% =
25

100

IV. Vocabulary To Stress:

percent

V. Activities:

fractional number equivalent fractions

A. To enforce the idea that many things change forms to be useful
(e.g. water, ice, steal:), ask the group to think of other things
and use this discussion to show that percent is another way to
express a fractional number.

B. Have students write sets of names for the more common fractions.
(N.M. T. Ed. 1972, gook 6, p. T209)

, 2 , 5 , 50

2 4 10. 100

1L1 , 2 , 5 , 25

4 8 20 100

Reverse the process as:

50%1

254

50 , 5 , 1

etc.
100 10 2

C. Have student shade fractional parts of the squares in a civet figure
and express it ,q -.vrcent.



Level: 13 Step: C

V. Activities: Continued

18-31

Concept: numeral

D. Display the information below in a table or graph. Convert the

data to percent notation. (Addison-"asley, .:(x):: 6, p. 2C2.)

According to NASA, the weight of an artificial
satellite is distributed approximately as follows:

Scientific payload

!:eight of shell

Communication equipment

Power Supply

battery

solar cells

3

10

3

E: Use pie-type illustratiohs -to show percent.

2

1= 50%

Text References:

Gook:

Houghton Mifflin (-1972) pp. 329, 331, 343

nook: 6

4

1

= 25

Houghton Mifflin (1967) pp. 318, 320-321, (75)

Houghton Mifflin (1372) pp. 146-143
Addison--,:sley (1971, 1)6W pp. 2727274, (50), 337 (top)

Book: 7

Houghton Mifflin (1972) pp. 138, 145

Addison-A:510y (1")71) pp. 361-364; 3711



18-32

Level: lc, Step: C Concept: ;Jumeral

Text References (Continued)

nook: 3

Houghton (1)72) pp. 70-71

Addison-esley (1.;71) pp. 2C1-232,

Other References:

(63)

Imperial Tape (Intermediate) 1131, 32

217



Leval: 18

1 8- 3 3

Step: C Concept: Multiplication

I. Concept:

Multiplication: ;laming a percent of a whole number.

II. behavioral Objective:

The student given a whole number will be able to find a given
percent of the number.

III. Mathematical Ideas:

A. A percent is a numeral for a fractional number whose denominator

is 100.

The percent is the number of hundredths. It may be written:
.

23
;;, per 100, for each 100, -

1 23
---. Thus 23% = 230% =--
130 100' IC

C. Naming the percent of a number is the same as multiplying it by
a fractional number. 25%.of 200 means .15 x 200 or x 200.

'4

D. Multiplying with fractional numbers is associative.

IV. Vocabulary To Stress:

percent associative' discount commission

V. Activities:

A. Discuss the uses of percent in the business world. Bring out the

uses of percent in figuring sales tax, sale prices, etc.

B. Have students bring copies. of local newspapers which advertise
certain items at a discount. Have students figure the amount
the items have been reduced and what they would have to pay for

the item.

C. Use 3 x 5 inch cards to make eighteen 3-card sets such -as:

1 .

3
.333 331.

3

Put all the cards together, deal out two cards to each player.
The remaining cards form the extra pile. The object is to draw

one card and if a triple is formed as shown above, the player

lays his cards down. If not, he discards one card in the dis-

card.pile. He then draws two cards and the next player proceeds.
Score 10 points for each triple and a minus 2 points for any cards
'left in the player's hand at the end of any number of specified

rounds.



18=34

Level: 13

V. Activities: Continued

Step: C Concept: Multiplication

U. Fill in tables such as the following:

X 70 6e;9;
5-0Z, . SO 3.5 30 ',k

1oZ-ao z

,134 .30 d ...e.,

...;.,1i4% 1.zo , t
'text References:

. Book: 6

a = 14 f = 27

b= 12 g = 28

c= 18 h = 24
d = 21 i =36
e = 18

Houghton Mifflin' (1967) pp. 322-323, (76), (30)
Houghton Mifflin (1972) pp. 149, (39), 213, 214
Addison-Wesley ('1971, 1968) pp. 275, 278-279, (51), 280, 288, 239, 337

Book: 7

Houghton Mifflin (1967, 1970) pp. 471

Houghton Mifflin (1972)_ pp. 131, 218, 323, 413, 425
Addison-Wesley (1971) pp. 3G2, (77)

Other References:

Imperial Tape (Intermediate) #32, 33



Level: 13 Step: C

WOMSHZET

Solve the following problems.

18-35

Concept: Multiplication

1. Tom saved 60% of the $500 he made during the summer. How much did he save?

2. Susan received $18 for baby-sitting during the month of June. If she spent

60% of it for a new dress, how much did the dress cost?

3. About 55% of an 30 acre field was planted in corn. How many acres of corn

did the farmer have-

4. 406 of the class attended the movie shown in the library. If there are 30

students im the class, how many saw the movie?

5. Tom runs 2 miles every morning to keep in aopd shape for the track meet.
Harry runs only 25% of Tom's distance. How far does Harry run?

6. If Susan has saved 30 of the $9 she needs to buy a blouse, how much has

she saved? How nuch does she still need:

7. Jack owes his father $25. If he-has saved 60% of this amount, how much

does he have to pay on his debt:,

3. 30% of the 25 children in the fifth grade class are 10 years old. How

many are 10 years old:

!:".1.20



18-36

Level: 18 Step: C Concept: Geometry

I. Concept:

Geometry: Finding the area of a circle.

II. Behavioral Objectivo:

The student given the radius of a circle will be able to find the area.

III. Mathematical Ideas:

A. The radius of a circle is the distance from the center to any
point on the circle.

3. The ratio of the neasure of the circumference (C) to the measure of
the diameter (d) is a constant. This number is namedflr (the Greek
letter pi) and is approximately equal to 3 I or 32.

7 7

C. To find the area of a circle, multiply pi times the radius of the
circle squared. A =II x r'.

IV. Vocabulary To Stress:

radius area pi (In constant

V. Activities:

A. Curriculum Filmstrips # 363-369.

B. Have the students estimate the area of a large round table or other
available items, then have them Measure the true radius and find
the area.

C. Estimate the area of a circle by using a figure such as this. The
area of a circle is a little less than 4 tkes the area of the
shacJd portion. (4 x r2) (Addison-Wesley, cook 6, p. 255)



Level: 18

Text P.eferences:

ooL:

Houghton nifflin (1567) pp.

Houchton lifflin (1(;72) pp.
Addison-Jlesley (1371, 156))

'ook: 7

18-37

Step: C Concept: Geometry

273, (C:3 - part of page)

310-311, (75)
pp. 254-255

Hou?hton nifflin (1967, 1)70) pp. 446-448 (70 part of page)

nounnfon nifflin (1572) pp. 299

:%,.:Jison-::.tsley (1971) pp. 423-425, GC)

Book: 8

Addison-'lesley (1971) pp. 411-412, (86)

This activity ray be vsed to help introduce the concept.



18-38

Level: 18 Step: C Concept: Geometry

'JON:SHEET

14 Usi,g "-L4-tfor`rir:, Find the areac, (ef these circles.
7

A.

Area Area =

C.

Area =

1.1forir.II. Solve the following problems using
7 4

4 ti

D.

Area =

A. Find the area of a round table that has a diameter of u feet.

i. jean made a hooked rug for a class project. If the rug hada diameter
of 36 inches, what was its area,

C. '.!hat is the area of a flower bed that has a radius of 2 feet:

A circular mirror has a diameter of 14 inches. Find the area of the
mirror.

E. A circular swimming pool is 70 feat in diameter. Find the area of the pool.

F. An antique plate has a radius of 4 inches. 1lhat is its area.



Level: 1C;

18-39

Step: Z Concept: Numeral

I. Concept:

Numeral: ::aming and locating rational numbers on a number line.

II. Gehavioral Objective:

The student given-a number line will be able to name and locate
the rationa' numbers.

111. Mathematical Ideas:

A. The set of rational numbers is the set of all numbers of the form

9where a and b are integers and b # O.

3. Division by 0.is undefined.

C. The rational numbers are closed with respect to addition,
subtraction, multiplication, and division.

IV. Vocabulary To Strets.:

rational numbers closed

V. Activities:

A. Have students show different numbers on the number line as whole
numbers, integers, fractional numbers, then rational numbers.

1) Give the correct point on the number line (K,B,C) for certain
rational numbers as shown.

< 4r

0 A 13 C 1

4

1

= point (A)

2) Give the rational number for point B. or

Text References:

Book: 6

Houghton Mifflin (1967) pp. 340-341

Houghton Mifflin (1972) pp. 330-331, (30)
Addison-',:esley (1971, 1963) pp. 130, 131, 134-135

Book: 7

Houghton Mifflin (1967, 1970) pp. 331, (47)

Addison-Wesley (1971) pp. 198-200

Other References:

Modern Mathematics Filmstrip 11757



<

18-40

Level: 13 Step: Z Concept: Humeral

WORKSHEET

3 r, C A- -

-3 -2 -1 0 +1 +2 +3

I. Name the rational number on the number line labeled:

1. A 5. E.

3 6. F

3. C 7. G

4. 8. H

-3 -2 -1 0 +1 +2 +3

ii. Find the rational numbers below on the number line above and label with
the letters given.

1.

2.

3.

4.

5.

2
4

+ 2

1

1

1

4

2

1

4

(A)

(B)

(C)

(D)

(E)

6.

7.

3.

9.

10.

+34 (F.)

-2 (G)



'Level: 18

18-41

Step: Z Concept: Numeral

ENRICHMENT EVALUATION

I. Name the rational number on the number line above labeled

1. P.

2. R

3. S

4. T

5. U

6. V

II. Label the rational number on the number line with the .letter given.

9.
-3

1.

2.

11.I.

1 .

2.

3.

V

-2 0

1- 1 (A) 3. +
2
- (C)

4

.÷ 2
3

(B) 4. - (D)
4

a
Name the rational number in the form --N

b

3 4 = 4. 33 % =

+1

5.

6.

7.

8.

9.

+2

- 1

1

+ 2
117

"

+ .60

-4 7

1

1

2

(F)

=

+3

3

- 2 1. = 5. - 3 4 = .
2

-.25 = 6. 2 5 = =



18-42

Level: 18

1. Concept:

Step: Z Concept: Multiplication

Multiplication: Using percents in solving problems dealing with profit
and loss.

II. Behavioral Objective:

The student given the cost and selling price of an article will be
able to find the profit or loss.

III. Mathematical Ideas:

A. A percent can indicate a reduction in the price of an item. (Discount)

B. A percent can be used to state a profit or loss.

C. A percent is a numeral for a fractional number whose denominator is 100.

IV. Vocabulary To Stress:

percent loss 4. reduction
profit discount selling price

V. Activities:

A. Have students-watch the advertisements in local papers for items
being sold below cost. Have them findthe selling price and/or cost.

B. Ask the students to name the price of a coat. Then ask what the sale
price would be if the price were reduced by one fourth. (Ask other
similar questions.)

Text References:

dook: 6

Houghton Mifftin (1967) pp. 324-325
Houchton (1372) pp. 343
Addison-lesley (1971, 1)6U) pp. 2,1-2o5

Book: 7

Houchton Mifflin (1967, 1970) pp. 4 /4-476

diner References:

Imperial Tape (Intermediate) 1'34

Modern MatheHatics Filmstrip 4769



Level: 18

solve the problems.

18-43

Step: Z Concept: nultiplication

=1;S:I:ET

1. A baseball bal mart:ed at St is reduced by 20,:. !!ow much is the amount

of reduction. Eow ,:luch does the bat sell for after the reduction:

2. A book was ilarIse.1 at ;6.50. If I .1re was a 10% discount, what was the
selling price of the book;

:Ir. Jcnes LouGht a tractor for $500 and sold it at a discount of 30%. How
lAuch was the selling price.

;. Ctrs. Johnson bought an antique china cabinet for $C0. After repairing it,
she sold it for a 20,. profit. How much was the selling price:

,-,

5. If a storekeeper buys a shirt for $10 and sells it for $11, what is his
percent of profit"

6. The original price of a game was $2.50. Jack bought it at a discount of
20%. How much did he pay for it?

7. Find the amount of discount for the following:

COST '4 OF DISCOUNT AHOUNT OF DISCOUNT
. .

a. $12 30%

b. $14 10%

c. $25 20%

/



18-44

Level: 13 Step:

ENRICUENT EVALUATIOJ

I. ;flame the amounts to complete the chart.

Concept: ilultipli.cation

Marked Price $3 $12 $10 $15 .116 $20 $4 $6 $11 $13

Rate of reduction
1

as a % of the
marked price

20%- 10% 30% 5%., 10% 25% 20% 33:44
3

ti0:; 10%

Amount of reduction 41.60 a b c d e f g h. i

II. Solve the following problems.

A. A boy's suit was marked at $50. If there was a 20% discount,
what was the selling price of the suit?

B. A baseball that usually sells for $4.50 is reduced 10%. What
is the amount of reduction? How much does the baseball sell for
after the reduction?

C. If a dress cost the storekeeper $25 and was sold for $20,
what was, the loss? !hat was the percent of loss?.



18-45

Level: 13 ANSWERS TO WORKSHEETS

18-2

I. .18 . .19 .82 .032 .060

.20 .27 .97 .075 .043

.45 .32 .28 .016 .017

.13 .16 .65 .076 .060

II. 16 42 18 63 6

too loo 1000' 100 1000

13 38 15 82 1

roo loo 1000 100 1000

97 73
100 too

236 136 321

1000 1000 1000

13 15 14o 15o 46

ioo 100 1000 t000 loo

111.
4

A.
6

10 100

B.
9 4. 1

10 100

1 . 2 6
C. +

10 100 moo

-D.
34. 6 8

10 too 1000

5 6
E.

10 100

18-5

1. 10.04

2. 9.949
3. 24.393

4. 98.487

5. 8.546
6. 269.39

18-6

A. 50.831

B. 32.673
C. 11.371

D. 9.006
E. 189.17

F.

G.

2 5

to RTC

3 4. 9

10 100

1 3 2
H. + +

.10 100 1000

2 6I. -+
10 1000

4 8

10

+
100

J.

7. 6.330
O. 114.996
9. 18.825

10. 17.478

11. 15.190
12. 10.337.

F. 3.356

G. 87.6G8
m. 8.443

1. 18.587
J. 47.368

'-r-t
iv '1/4;ti

'9 4. 7
K .

10 loo

4 6
L.

10 1000

m.
.7 2

10 100

W'.
6- + 5-

10 100

8 3o. -+
lo 100

13. 40.663
14. 167.336

15. 1.41

16. 1.121.
17. 8.717
18. 26.746

K. 34.236

L. 5.772
11. 8.226
N. 13.246



18-46

Level: 18

18-9

ANSWERS TO ARKSHEETS: CONTINUED

A. 14.05 F. 8.944 K. 16.61

B. 14.996 G. 23.614 L. .526

C. 7.432 H. 2.213 M. 7.7
D. .198 I. .264 .N. 45.332

E. 2.322 J. 258.53

18-10

A. 32.192 H. .32 0. 55.7
B. 8.523 I. 36.28 P. .188

C. 1.634 J. 435.34 Q. 4.631
D. 2.54 K. .472 R. .172

E. .098 L. 11.2 S. 4.1

F. 38.632 M. 6.531 T. 35.82

G. 35.518 U. 1.64 U. 1.136

18-12

(a)

1. 2.36
2. 4860

3. 37
4. 64,000
5. 94

6. 820

7. 87.5

Multiplication
(b)

24
65
2300

32

370
820

453.8

(c)

382
550

660

623

15

8200
6

Division
(a) (b) (c)

1. .24 .0036 .126

2. 6.5 .033 .056

3. 3.96 " .334 .27
4. .0062 .0324 .262

5. .00875 1.5 1.55

18-13

1. 100 11. .0026 21. 35

2. 100 12. .036 22. 750

3. 1 13. .28 23. .036

4. 121.6 14. 750 24. 960

5. 463 15. 750 25. 7500

6. 90 16. 1.6 26. 32

7. .89 17. 7 27. .32

3. .124 18. 641 28. .032

9. 7 19. .24 29. 84

10. 2.34 20. .365 30. 27



18-47

Level:

18-18

13 ANSWERS TO WORKSHEETS: CONTINUED

1. o 10. +8 19. -7

2. -2 11. +2 20. +5

3 +4 12. +1 21. -1

4. -.5 13. -3 22. +3

5. +5 14. -1 23. -7

6. 15. +2 24. +6

7. +1 16. +9 25. +1

8. +1 17. -3 26. -5

9. -8 18. +4

18-21

1. +11 10. +2 19. -6

2. +1 11. +8 20.

-6 12. +8 21. +7

4. +5 13. -3 22. +9

5. -6 14. -8 23. +1

6. -6 15. -2 24. -1

7. -4 16. -8 25. -7

8. 0 17. +1 26. -9

9. -14 18. -4

18-29

I. A. 182 or 183 inches

B. 18 --
6

feet
7

II. A. 31 3 in.7
B. 75 37 in.

C. 2514 mi.

D. 15 "yds.

E. lo -- cm.
, 6

18-35

1. $300

2. $14.40 4. 12

1

C. 25
7
- inches

D. 7 feet '4 inches

F. 44 feet

G. 66 inches

H. 110 feet

4
1. 34

7
- inches

J. 22 miles

1

5. .50 =
2
- mile

6. $2.70, $6.30

7. $15

8. 20



18-48

Level: 13 ANSWERS TO WORKSHEETS: CONTINUED

e 18-38

2
I A. 154 sq. in. C. 23

7
sq. yd.

4 1

3. 12
7
sq. ft. D. 3 7 sq. in.

2
'II,

7
A. 28 sq. ft. D. 154 sq. in.

2
B. 1013 sq. in. E. 3350 sq. ft.

2
C, 12 -

4
_- sq, ft.

77

F. 50 sq. .in.

4

el)i,.00



18-49

Level: 13 ANSWERS TO ENRICHnENT (STEP Z)

WORKSHEETS

18-40
l'

I. 1. +2 2 175. 3
4

1 1

2.
-14-

6. + 3
-2-

1

3. +1 7. + --
2

4. ... 4 1I; C. - 1 -,-;
1

C D A E J H 8
. - 4 - -

-3 -2 -1 0 +I +2 +3

18-43

I. $1.20, $4.30
2. 53.15

3 $350
4. S96

18-41

Numeral

I. 1.

II.<

5. 10%

6. $2

7. $3.60, $1.40, $5

EVALUATIONS

5.3. 1 -2- . + 12

1 3
4. + 2 6.

2 4

E A D C F B

" .1 V 4

-2 -1 0

3

4

5

"T.

4.

5.

6.

3

2

5

3

T

+1 +2

7.

3
.

9.

+
5

-

2

+3,



18-50

Level: 13 ANVERS TO ENRICHMENT (STEP 2) CONTINUED

EVALUATIONS CONTINUED

18-44

Mu 1 t i pl feat ion

I. a. $1.20
b.' s3.o.0..

c. $.75

II. A. $40

4. $..45,.$4.05

C. $5 loss, 20% loss

d. $1.60

e. $5.00
f: $.80

g. $2.00
h. $5.50

i. $1.30

.



18-51

Level: 13

Step A

luneral

Answer Sheet - Post Test I

Step B

Subtraction Multiplication

56. 30

57. 140

58. 505

59. $1.80
60. 98

Geometry

1. .001

2. 3.423

3. .011

4. .003

5. .053

Addition

31. ne3ative
32. -2

33.

34. +5
35. -10

. 20..:05

7. 43.W.)
u. 26.031
.1 27.3303.

10. 162.251

Subtraction

36. product

37. 21.7D3.
33. .7.130

. S33.039. 0..,.

40. 3.3

Division

6 1 . qr:
62. 7
63'. 50 sq. ft.

64. 154 sq. ft.

2
65. 380

7

- sq. ft.

11. 3.722 41. ten

12. 4.315 42. quotient

13. .263 43. 1.24

14. 25.7 44. 960.9

15. 42.31 45. 8.01

Multiplication & Division (eonetry

16. 24

17. 3510
13. .75

19. .0234

20. 6250

Numeral

46. circumference
47. lrxd
48. 12 LI ft.

49. 44 ft.

50. 47 1 ft.

7

Step C

21. false
22: true Numeral

23. 9 degrees
24. T 51. 25%

25. J 52. 100

53. 75%
Addition 54. 3

26. 0
55.

9

27. -1 TO.

23. +4

29. -9

30. -6



18-52

Level: 18 Answer Sheet - Post Test II

Step A

Numeral Subtraction Multiplication

1. .352 31. true '56. 45
2. 6.742 32. false 57. 200
3. .003 33. -3 58. 75
4. thousandths 34. +1 99. 14.00
5. 1.122 35. +2 60. 85 cents

Addition Multiplication Geometry

6. 26.676

7. 40.503
3. .10.245

9. 70.790
10. 10.445

Subtraction

36. 55.941
37. 64.052
33. .32.-56G

39. 362.08
40. 72.616

Division

61.

62.

63.

64.

65.

'rrx r2

6 fegt

113 ' sq. ft.
7
2

28 sq. ft.

78 .. 4 sq.sq in.

11. 23.615 41. 6.3
12. .514 42. 2.71
13. 15.662 43. .134
14. $34.84 44. 1180

15. .24 45. 500

Multiplication G Division Circumference of a circle

1G.

17.

13.

19.

20.

420

.36

2340

346.60
.05638

46.

47.

43.

49.

62
6

7

25
1-
7

44 ft.

154 in;
Step G

;:umeral

50. ql" (pi)

Step C

Nuneral21.

22.

n

true

51. 2

24. +5 52. 34%
4- degrees 53. 60

54. 10%
Ajdition 55. 30%

26. -4
27. -o

20.

2'). positive
30. negative
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Level: 19

19-1

Step: A Concept: Sets

1. Concept:

Sets: Extending set terminology.

11. Behavioral Objective:

The student given a series of sets or a Venn diagram will be able
to make true statement -s by using the symbols (6 , , 0 pt ) 0

III. Mathematical Ideas:

A. -C -means. "is a member or element of".

B. / means "is not a member or element of".

C. / means "is not a subset of".

D. means "the empty or null set".

E. C means "is a subset of".

IV. Vocabulary To Stress:

element (C)
null (d)

V. Activities:

negation symbol (/)
Venn diagrams

A. Use Venn Diagrams to show relationships requiring the symbols
, , C. Use the overhead or colored chalk to make

Venn Diagrams.

B. Have student give special report on John Venn.

C. The students might make problems and Venn diagrams of their own.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 6-14, (1,2)

239



19-2

Level: 19 Step: A Concept: Sets

Worksheet

I. A = {l, 3, 5, 7} C ={ x; Ili, m}

B = {4, x, 9, w, m} D ={ odd numbers}

Determine whether the following statements are true or false.
Refer to the above sets.

1. {1, 5, 7} C A 6. A 5Z. D

2. {w} C c 7. x A

3.. w_c C . 8. IX C .3

4. c c B 9. # cZ D

5. 3 D 10. 7 C A

II. X = {a, b, c} Z = {3, 6, 8, Ill

Y a. {b, d, p, n} T = {even numbers}

P = {letters in the alphabet}

Circle the symbol in the parentheses which will make the following
statements true.

11. d (6', g , c, ) Y 16. x (C C) P

12. {a, c} (., C , E ) X 17. P (C, . ) I

1 3 . 7 (E, L , C ) 2 18. a (6 , , C ) X

14. {3, 8} (E,C , (Z) T 19. {h} (C, e, 6-) P
/

15. (4, C, e) V 20. {6, 8} (C- , C ) x

III. Refer to sets M, N, and R in the Venn diagram to answer 21-25.

2 1 . R ((/, C, E1) N

22. {4, 3} (C, / '6 ) M

23. 2 (C, E , ) N

24. 6 (C, C- ,L) M

25. {6} ( C, , 6- ) ti

"26. m (C, elL , 6: ) N

n .: q0

PC. 11



Level: 19

I. Concept:

19-3

Step: A Concept: Numeral'

Numeral: Converting a terminating decimal numeral to a common
fraction in simplest form.

II. Behavioral Objective:

The student given a decimal numeral will be able to convert it to
a fraction in simplest form.

III. Mathematical Ideas:

Every terminating decimal numeral can be expressed as a fraction.

IV. Vocabulary To Stress:

numerator denominator simplest form

. V. Activities:

A. Review place values.

B. Card game changing decimals to Fractions. See directions in
Teacher's Manual for Imperial Tapes (Intermediate), Lesson 32,
p. 67.

Text References:

Gook: 7

Houghton Mifflin (1967, 1970) pp. 386-389, (60)_.



.19-4

Level: 19 Step: A Concept: Numeral

Worksheet

Write the following terminating decimals as fractions or mixed
numerals in simplest form.

1. .04 13. .905

2. 1.1 14. .0002

3. 2.1.2 15. 7.23.

4. .063 16. 23.625

5. .052 17. .0625

6. 3.25 18. 3.03

7. .1111 19. .44

8. .006 20. .045

9. .32612 21. 6.94

10. 5.55 - 22. .112

11. .1006 23. .088

12. .90 24. 7.07

2112



Level: 19 Step: A Concept: Order

19-5

I. Concept:

Order: Rounding decimal numerals.

II. Behavioral Objective:

The student given a decimal numeral will be able to round it to an
indic;,ted place value.

III. Mathematical ideas:

A. If the digit to the right of the digit in the desired place is
five or greater, round up; if less than five, leave unchanged.

B. In rounding decimals, the digits to the right of the digit in
the desired place are dropped.

IV. Vocabulary To Stress:

approximation symbol (1)

V. Activities:

A. Review place value.

B. Review rounding whole numbers.

C. Use number line to illustrate rounding.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 383-385 (59)
Houghton Mifflin (1972) pp. 16-17, 136
Addison-Wesley (1971) pp. 314-317

Book: 8

Houghton Mifflin (1972) pp. 38, 77, 131

Addison-Wesley (1971) pp. 262-263, (46)

9/141
6,-10



19-6

Level: 19 Step: A Concept: Order

Worksheet

% 1 i N 1 1 %

Round the following to the nearest (a)
woo'

kb,
(c)10' 10'(d) whole nber.

1. .5845 2. .9864 3. .6075 4. 5.9555

a) a) :a) a)

b) b) b) b)

c) c) c) c)

d) d) d) d)

5. .2056 6. 7.8953 7. .68745 8. - .98952

a) a) a) a)

b) b) b) b)

c) c) c) c)

d) d) d) d)

9. 555.5555 10. 26.9898 11. 1.4786 12. .06492

a) a) a) a)

b) b) b) b)

c) c) c) c)

d) d) d) d)

244



Level: 19

I. Concept:

19-7

Step: A Concept: Addition & Subtraction
Multiplication

Addition & Subtraction. Multiplication: Identifying the commutative,
associative and distributive properties.

II. Behavioral Objective:

The student given either the general form or a specific example
will be able to identify the commutative, associative and the
distributive properties.

.111. Mathematical Ideas:

A. The commutative property:

1. Addition: If a and b denote rational numbers, then a + b = b + a

2. Multiplication: If a and b denote rational numbers, then
axb=bxa

B. The associative property:

1. Addition: If a, b and c denote rational numbers, then
(a + b) + c = a + (b + c)

2. Multiplication: If a, b and c denote rational numbers, then
(a x b) x c = a x (b x c)

C. The above properties do not apply to subtraction or division.

D. Distributive property:

1. With respect to addition: If a, b and c denote rational
numbers, then a(b + c) = (a x b) + (a x c)

2. With respect to subtraction: If a, b and c denote rational
numbers, then a(b - c) = (a x b) - (a x c)

IV. Vocabulary:

variable commutative associative distributive

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 40-43, 50-55, 64, 71-74, 89-100,
329-330, 506



19-8

Houghton Mifflin (1972)
Addison-Wesley (1971)

pp. 30-33, 62-65, 190, 253, 382-383
pp. 47-52, 145, 154, 224, 231, 237

Book: 8

Houghton Mifflin (1967, 1970) pp. 45-46, 68-70
Houghton Mifflin (1972) pp. 30-34, 222-223 (8,38)

Addison-Wesley (1971) pp. 10-12, 36, 51,59, 130, 137

6
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Level: 19

19-9

Step: A Concept: Addition & Subtraction

Multiplication

Worksheet.

Indicate whether the following are illustrations of the commutative,
associative or distributive properties or none of these. Use C, A,

D or N for your answers.

1. (7 x 5) r' 4+ (7 x 5)

2. (3 + 4) + 5 m 3 + (4 + 5)

3. a-b=b-a

4. (axb)xc-ax(bxc)

5. bxa=a , u

6. a(b + c) = (a x b) + (a x c)

7. 2(3 + 4) = (2 + 3) x (2 + 4)

8. 5 x 4 = 4 x 5

9. f(g + t) = (f x g) + (f x t)

10. (7 + 3) + 2 = 7 + (3 + 2)

11. 9 + 1 = 1 + 9

12. 9(10 + 11) = (9 x 10) + (9 x

13. mxn n xm

14. 18 + 9 = 9 + 18

15. (2 x 3) x 4 = 2 x (3 x 4)

16. 6+ (3 x 2) = (3 x 2) +6

17. a(b - c) . (a x b) - (a x c)
-. ......

18. a+b=b+a

19. bi-a=a+b

20. (a + b) + c . a + (b + c)

21. (3 + 2) x (4 + 5) = (4 + ,) x (3 +2

22. (5 x 6) + (5 x 7) .1 5(6 + 7)

23. (4 x 6) - 3 = 3 - (4 x 6)

24. (r + s) x (r + p) = r(s + p)

25. (6 + 7) x 3 = 3 x (6 + 7)

26. 5 x (8 x 9) = (5 x 8) x9

11) 27. 9 x (2 + 3) = (2 + 3) x 9

28. a(b + c) = (a + b) x (a + c)

29. (8 x 4) + (6 x 2) = (6 x 2) + (8x4

..---,-
30. x+y=y+x

11111171MIM

Complete the following to illustrate the indicated property.

3 1 . C : 4 + 7 . 41a.11 36. D: (5 x 6) + (5 ,x 7)

32. A: 37. C: 8 x 5 .(7 x 11) x 5 =

33. A: 4+ (3 + 2) = 38. A: a + (m +-n) .

34. C: t. x d = 39. D: 7(4 + 8) .

35. D: u(v + w) = 40. C: (4 x 3) + 8 ==1111.11



19-10

Level: 19 Step: A Concept: Division

I. Concept:

Division: Extending the operation of division with decimals.

II. iBehavioral Objective:

The student given two numbers with n number of decimal places will
be able to find the quotient to the nearest tenth, hundredth, or
thousandth.

III. Mathematical Ideas:

A. Multiplying by powers of ten shifts the decimal point to the
right.

B. Annexing zeros at the end of a decimal numeral does not change
its value.

C. To round quotient, carry out the quotient on,.! place beyond the
desired place. If this digit is 5 or greater, round up. If

it is less than 5, leave the digit in desired place unchanged.

Text References:

Book: 7

Houghton Mifflin (1967, 1970)
Houghton Mifflin (1972)
Addison-Wesley (1971)

Book: 8

Houghton Mifflin (1972)
Addison-Wesley,(1971)

Other References:

pp. 397-402, (63).
pp. 264-266.

pp. 319-322, (62, 6).

PP. 148-149. (36)

pp. 260, 262-263, (56, 57).

Imperial Tapes (Intermediate) Tape 27

e' "1.1 fi



Level: 19

19-11

Ste,,:: A Concept: Geometry

I. Concept:

Geometry: Relating set operations to geometric figures.

II. Behavioral Objective:

The student given a drawing will be ab;e to name the intersection
or union of points, rays, line segments, and planes..

III. Mathematical Ideas:

A. Operations of union d intersection can be applied to geometric
figures.

B. If two planes in space intersect, their intersection is a line.

C. Two lines in space intersect in at most one point.

D. The union of two rays may be a line, an angle, or a ray.

E. A line which does not lie in a plane intersects the plane in
at most one point.

IV. Vocabulary To Stress:

intersection line concurrent

union segment coplanar
ray plane colinear

coincident

V. Activities:

A. Review the symbols for the naming of point, linei,, rays, line
segments, planes and angles.

B. Review operations of union and intersection.

C. Review vocabulary and problems from Houghton Mifflin (1967, 1970)
pp. 192-207.

Text References:

Book: 7

Houghton Mifflin (1967) pp. 192-207, 257-262, 272, (27, 28, 30, 31, 40)



X

19-12

Level: 19

(Exercises 1-10)

Step: A Concept: Geometry

Worksheet

A r.

I G

(Exercises 11-15)

Use the above drawings to perform the indicated operations;

1.

2.

--->

ZA U ZB =

YZ n YW =

11. Plane ABE 41 Plane BCD = 114/11MD

er-4 A i

12. ED(; DH 11 DC =

3. XZ ti Si = 13. Plane EDH n Plane BCD =

4. 14. BC 11 ED =YV il ZW =

5. '411../' U XY = 15. Mane AFG (1 Plane EGH A Plane BED =-

6. ZW 1 WV =

7. AB t) XW =

13. BA 1 AB =

9. BA (1 AB

10. XY n WV =

Aav



Level: 19

\ ---------
\ ----------- C;

-:,..
--____...

19-13

Step: A Concept: Geometry

Worksheet

Use the figure at the left to perform the
indicated operations:

1. LQ // plane ROP =

2. Plane SNO 11 plane RQP =

3. Plane LMN (1 Plane ROP =

4. =

5. Plane MOP t) LQR =

6.

7.

'PE (1 AB' = 16.

BC DE_ 17.

8. AC ir) DE = 18.

4
9. AD 11 DB = 19.

10. AD /1 DB = 20.

11. BA /1 BC = 21.

12. AD CE = 22.

13. BC (1 EB = 23.

14. BA 1..) BC = 24.

15. CE U EB = 25.

51.

Use the figure at the left to
perform the indicated operations:

AB
I

AD =

,

BA () AD =

DB U DE =

EB U EC =

AB I' BD =

EC 11 DA =

11111.1111

EC (,) BE =

{B} CB =

Ail n =

1111111MANIIMMI711.

ED U DB U BE =



r-

19-14

Level: 19 Step: A Concept: Measurement

I. Concept:

Measurement: Measuring to the nearest unit.

II. Behavioral Objective:

The student given line segments will be able to measure them to the

nearest I", 12' 111 or 11.
2 4 8

III. Mathematical Ideas:

A. Every measurement is an approximation.

B. The smaller unit of measure used, the more precise the Measurement.

C. Answers. should indicate the unit of measure being used.

Examples: (a) A segment one inch in length measured to the

nearest -J1 would be expressed as -I' or 1

0

4 4
.

(b) A segment 1 -1' in length measured to the
2 2

nearest ., would be expressed as - or 1 -11

4 4 4

(c) A segment 2 4 in length measured to the
0

nearest . wou16 ld be expressed as or 2 -
"

4 4 4

IV. Vocabulary To Stress:

approximation

V. Activities:

precision

1 1

Measure distances on a map to the nearest --P,or---11 and use the
8 16

results to make a mileage chart.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 417-423, (66)
Houghton Mifflin (1972) p. 17
Addison-Wesley (1971) pp. 278-281 (55)

Book: 8

Houghton Mifflin (1972) pp. 19
Addison-Wesley (1971) pp. 196-197

252



Level: 19

I. Concept:

19-15

Step: A Concept: Number Sentences
and Phrases

Number Sentences and Phrases: Simplifying expressions involving
whole numbers.

II. Behavioral Objective:

The student given an expression involving whole numbers, with or
without grouping symbols, will be able to simplify the expression
by using the order of operations.

III. Mathematical Ideas:

A. Perform operations within grouping symbols first.

B. When one pair of grouping symols is enclosed in another,
perform the operation enclosed ;r1 the inner syMbol first.

C. In the ab...:ence of grouping symbols, the order of operations is:

(1) Multiplications and divisions in order from left to right,
and then

(2) additions and subtractions in order from left to right.

Example: 18 - 6: 3 x 2+ 1

18 - 2 x 2 + 1

18- 4 +1

IV. Vocabulary To Stress:

brackets parenthesis expression
braces fraction bar simplify

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 81-84, (13)

Other References:

Patterns and Puzzles in Mathematics. (Franklin Series) p. 93.



19-16

Level: 19 Step: A Concept: Number Sentences
and phrases

Worksheet

Simplify the following expressions.

1. (16 +4) is [(8 x 2) 41 =

2. 100 - 36: x 31 --7=
is 2M-777" )

3. r{(1776
- 324) x 5} 51 x 100

4. 80 8 80 10 =

5. L(5 x 20) 4. (6 3) 1 -

6 (30: (5 x 2)1 . 3
I..

7. 1(4 x 2) 4. (6 x 10) - (3 x 20) 561 4. 8 =

8. 10- 1 x 5 =

9. 4 x (36 is

1 0 . 63 7 6 3 .

.4 8=

254



Level: 19

19 -17

Step: A Concept: Number sentences
and phrases

Worksheet

Simplify the following expressions.

1.

2.

{(14 + 4)

24 -4 ÷.

÷ (2 x 3))

2 x 2 =

- 6 x 2 =
Tr:---6

3. 125 - 100: (5 x 5) =

4. 125 - 100 ÷ 5 x 5 =

5. { (8 x 5)- - 130 - (5 x 2), y + 2 =

6. 42- (3 x 4) 4. 5 + 3 =
2 x 2

7. 60 - 10 + 2 + 3 =

8. 27: [(5 x 9) + 151 x x9=

9. 44 - (9 + .) x 2 =

10. [(3 x 5) - (36- 4)1 -: 3 x 2 =

255



19-18

Level: 19 Step: B Concept: Numeral

I. Concept:

Mum2ral: Converting a fraction to a terminating or repeating decimal.

II. Behavioral Objective:

The student given a fraction will be able to convert it to either
a repeating or a terminating decimal.

III. Mathematical Ideas:

A. Every fraction can be expressed as either a repeating or a
terminating decimal.

B. If the prime factorization of the denominator of a fraction in
lowest terms contains only 2's and/or 5's, the fraction may be
expressed as a terminating decimal.

C. If the prime factorization contains any other factor (i.e. 3, 7,
11, 17, etc.) the fraction may be expressed as a repeating
decimal.

D. The bar drawn over the repeating digits is called a vinculum,.

E. The repeating block of digits is called a repetend.

IV. Vocabulary To Stress:

repeating decimal terminating decimal

V. Activities:

Card gage changing fractions to decimals. See directions in Teacher's
Manual For Imperial Tapes (Intermediate), Lesson 32, p. 67.

Text References:

Book: 7

-Houghton Mifflin (1967, 1970) pp. 389-393, (60, 61)
Houghton Mifflin (1972) pp. 136-137
Addison-Wesley (1971) pp. 328-332, (65, 66)

Book: 8

Houghton Mifflin (1967, 1970) pp. 224-228
Houghton Mifflin (1972) pp. 78-81

Addison-Wesley (1971) pp. 2.77-279, (62)

;COOOO;C



19-19

Level: 19 Step: B Concept: Order

I. Concept:

Order: Arranging decimals in order.

II. Behavioral Objective:

The student given a series of decimal numerals will be able to
arrange them in order of increasing or decreasing size.

III. Mathematical Ideas:

A. Comparison property (Trichotomy property): If a, b, c, and d
denote whole numbers such that if b A 0 and d A 0, then one and
only one of the following statements is true:

a c a c a
< >

b d' b d' b d

B. Annexing zeros at the end of a decimal numeral does not change
its value.

C. Decimal numbers can be compared by annexing zeros to terminating
decimals or continuing the repeating digits in repeating decimals
so that they contain the same number of decimal places. This

is analogous to finding common denominators of fractions.

IV. Activities:

A. Review the use of the vinculum.

B. Review place value.

C. Use number line to show decimal order.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 376-379, 393, (57)
Addison-Wesley (1971) pp. 333-335

Book: 8

Houghton Mifflin (1972) p. 81

C'rr'y
A U1



19-20

Level: 19 Step: B Concept: Order

Worksheet

Arrange the following decimal numerals in order from the smallest
to the largest.

1, .38, .37, .3799, .378

11
2. 2.25, 2.3, 2.29, 2.7

3. .624, er, II, .6249

4 4.08, 4.079, 4.07, 4.16 12.

5. 4, .6, .67, .0

7
.13-, T, ,B7, .877

1.11, 1.101, X1.1, 1.099

NraN.=*
13.

2
.50, .505, .055

...11.111.01.10=00 01.....111101*li
6. 9.99, 9.1, 9.98, 9 J-

10
14, 67.7, 67.67, 67.77, 67.7

7. 4.073, 4.07% 4.101 15, 1,034, 1.304, 1.043, 1.031..
8. 6.159, 6.0999, 6.1, 6.025

9. 1, .7, .749, .751

10. 1.2453t 1.2534, 1.2435, 1.2345

or:k.) 0

t.

...1



Level: 19

I. Concept:

19-21

Step: B Concept: Division

Division: Relating fractions, decimals, and percents.

II. Behavioral Objective:

The student given a number written as a fraction, a decimal or a
percent will beable to write it in the forms not given.

III. Mathematical Ideas:

A. Every fraction can be exp,assed as either a repeating or a
terminating decimal.

B. n% stands for n x 1 or n x .01.
100' 100'

IV. Activities:

Card game relating fractions, decimals, and percents in Teacher's
Manual for imperial Tapes (Intermediate), Lesson 32, p. 67, 68.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 468-471, (73)
Houghton Mifflin (1972) pp. 130,135, 139, 145, 419
Addison-Wesley (1971) pp. 358-363, (73, 74)

Book: 8-

Houghton Mifflin (1972) pp. 70, 71, 190, 409, 417.
Addison-Wesley (1971) pp. 281-282

Other References:

Imperial Tapes (Intermediate), Lesson 32. Tape, games and puzzle.

59



19-22

Level: 19

I. Concept:

Step: B Concept: Number Sentences
and Phrases

Number Sentences and Phrases: Simplifying expressions involving

fractional numbers.

II. Behavioral Objective:

The student given an expression my lying fractional numbers, with
or without trouping symbols, will be able to simplify the expression

by using the order of operations.

111. Mathematical Ideai:

A. Perform operations within grouping symbols first.

B. When one pair of grouping symbols is enclosed in another,
perform the operation enclosed in the inner symbol first,

C. in the absence of grouping symbols, the order of operations is:

(1) Multiplications and divisions in order from left to right,

and then

(2) additions and subtractions in order from left to right.

Fxample: 4
2

3

5
7

3.7X
8 q.

1

2

5

8

4
2-2 5 1 5

3 6 2 8

4 2 -
5

4. --5

3 12 8

,
L

1 5
.11

7
4

8 8

IV, Vocabulary To Stress:

brackets
braces

V. Activities:

parenthesis

fraction bar

expression
simplify

Note to Teachers: This behavioral objective is put in this level

mainly as a review of the operations with fractions.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 81-82 (rules), 340-341, 344-345,

349, 354,358-2:359 (53)

260



Level: 19 Step: B

Worksheet.

19-23

Concept: Number Sentences
and Phrases

Simplify the following expressions: (Show work below each problem.)

1 \ 1), (3 \

1. ( x 1(" 4. 1 10 TC)!
6. 19 + + =

4

7

2

7

2

3
7.

7
x

8

2

3'

7

12

3.

(5+,.2) 2.=
6 3 2

2
14. 8

3

-
14 2)[7

8. 1 6 x 2
3

9.
( 5

6 +. 272 rf

10. 6- x 1 .1-.)=

/ 5
1 t 2

2/x3^ 5 2
C8.

4fi'l

("0
rF



19-24

Level: 19 Step: B Concept: Number Sentences
and Phrases

Worksheet

Simplify the following expressions. Sho work below each problem.

1. 3 x (1 - 2)_=
10 \ 8'

3 12 / 5

j_ $
8

2

312

4. 11 x/ 2._ 3)
6 3/ 7 Tip

,

4

3 5 2 1

=5. -
3
1

5

/
6. 7v r- 3 + 4

=
5 \5 _

7. (-1 .1-4-+ 34)+2.\ 7 iqi 7

1 1 1 1 1

+ x =
2 2 2 2 2

6

2 / 3

[4 3 1 Ni] 2

/71 x=5 \ -1

2 3 2
10. 1

3 8 4
+

4
x 2

3
=



Level: 19

I. Concept:

19-25

Step: Z Concept: Numeral

Numeral: Converting repeating decimals to fractions.

II. Behavioral Objective:

The student given a repeating decimal will be able to change it to

a fraction in simplest form.

Mathematical Ideas:

A. Every terminating or repeating decimal numeral names some rational

number.

B. The bar drawn over the repeating digits is called a vinculum.

C. The repeating block of digits is called a repetend.

IV. Vocabulary To Stress:

repeating decimal terminating decimal

V. Activities:

The followilg method may be used to change a repeating decimal to

a fraction.

Example: Show that .17 names a rational number.

Let n = .8113T

and 100 x n = 100 x AcTi

then 100n = 81:8T

(subtract) n = .181"

99n = 81

81 9n = =

99 11

Therefore: 413T =
I I

Refer to level 24 concept-numeral and Modern Mathematics (H.M. Book 8,

1967) , p. -30-231, examples 1, 2, 3.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 230-231

Houghton Miff1,41.(1972) pp. 26J, 400

Addison-Wesley (1971) pp. 280, 336-338



19-26

Level: 19 Step: Z Concept: Numeral

Worksheet

Change the following repeating decimals to mixed numerals or fractions
in simplest form.

1. .58T 1.

2. .09 2.

3. .6T 3.

4. .7 4.

5. :r 5.

6. 5:ff 6.

7. 7.

8. 3.-4-27 8.

9. ..275. 9.

10. 1.23T 10.

ui2



19 -27

Level: 19 Step: Z Concept: Numeral

ENRICHMENT EVALUATION

Change the following decimal numerals to mixed numerals or fractions

in simplest form.

Work Space Answer

1. 1.

2. .T 2.

3. 5:T 3.

4. 1.0T 4.

5. .1177:r 5.

9f5



19-28

Level: 19 Step: Z

I. Concept:

Concept: Measurement

Measurement: Finding the greatest possible error.

II. Behavioral Objective:

The student given the length of a segment to the nearest unit will
be able, by using greatest possible error, to determine the smallest
and largest length the segment may have.

III. Mathematical Ideas:

A. Every measurement is an approximation.

B. The greatest possible error is one-half the unit of measure used.

C. The smaller the unit of measure used, the more precise the
measurement and the smaller the greatest possible error.

IV. Vocabulary To Stress:

greatest possible error

Text References:

Book: 7

precision

Houghton Mifflin (1967, 1970) pp. 419-423
Addison-Wesley (1971) pp. 278-281(55)

Book: 8

Houghton Mifflin (1967, 1970) pp. 202-207, (32)
Houghton Mifflin (1972) p. 23
Addison-Wesley (1971) pp. 196-198, (38)



7

Level: 19

19-29

Step: Z Concept: Measurement

ENR(CHMENT'EVALUATION

1

1. Given a measurement of 1

2
--", the greatest possible error is

2. Which of the following inequalities describes the measurement

of AB correctly?

A

1 1 3 B) 11.<11<13 C).1-}_<1A) 1 iv <1 y < 1 4 4 2 4

3. Given a measurement of 2" the greatest possible error is

4. Which of the following inequalities describes the measurement

of CD correctly?

C 2" D

1 1

A) 1

3 < 2< 2 ..
1

. B) 1 --< 2 < 2! C) 13 < 2<
4" 2 2" 2 4

5. Which of the following inequalities describes the measurement of

MN correctly? 3 11

11
4 N



19-30

Level: 19

19-2

1. T
2. F
3. T
4. T
5. F

6. F
7. T

le
25

2.
10

3. 2 3
25

4. 63
10-60

1

5.
13

250

6. 3

19-6

ANSWERS TO WORKSHEETS

8. T
9. F

10. T
11.
12. c
13. s-

14. ,Z

1111
7.

10,000

8. 3 14.
500
8,1539. 15.
25,000

10.
20

11
5 .- 16.

11. 503 17.

12.
95000

18,
10

1. a) .585 2. a) .986 3.
b) .58 b) .99
c) .6 c) 1.0
d) I d) 1

5. a) .206 6. a) 7.895 7.
b) .21 b) 7.90
c) .2 c) 7.9
d) 0 d) 8

9. a) 555.556 10. a) 26.990 11.
b) 555.56 b) 26.99
c) 555.6 c) 27.0
d) 556 d) 27

21.
22. C
23.
24.
25.
26. 1

181

200
1

Ij.
20

21.
5000

100

23 -5- 22.
8

1 23.
16

3
24.

100

a) .608 4.
b) .61
c) .6
d) 1

a) .687 8.
b) .69
c) .7
d) 1

a) 1.479 12.
b) 1.48
c) 1.5
d) 1

11

25

200

6 47
50"

14

_T
125
7
7

7

100

a) 5.956
b) 5.96
c) 6.0
d) 6

a) .990
b) .99
c) 1.0
d) 1

a) .064
b) .06
c) .1
d) 0



19-31

Level: 19

19-9

ANSWERS TO WORKSHEETS

1. C 11. C 21. C 31. 7 + 4
2. A 12. D 22. D 32. 7 x'(11 x 5)
3. N 13. C 23. N 33. (4 + 3) + 2
4, A 14. N 24. N 34. d x c
5. C 15. A 25. C '35. (u x + (u x w)
6. D 16. C 26. A 36. 5(6 + 7)
7.
8.

N

C

17.
18.

D

C

27.
28.

C

N

37.
38.

5 x 8
(a + m) + n

9. D N 29. C 39. (7 x 4) + (7 x 8)
10. A 20. A 30. C 40. 8 + (4xx 3)

19-12

1. BA or BZ
2. YZ or IV
3. XW or WX
4. 2W or WZ,
5. -5ar or-VX (or any 2 points on the line can be substituted for those given.)
6. WV or-VW
7. {z}
8. AB.f or 13A
9. "AB, or BA (or any 2 points on the line can be substituted for those given.)

10. L.,
11. EB

12. ,{Q}
13. -ED'
14. 4)

15. {E}

19-13

1. JO -
2. P0 or OP
3. 0
4, {4} .

5. TIC or LM
6. {D}
7. {E}

19-16

1. 5

2, 17
3. 725,500
4. 2

5. 51

8. .0_, 14. CBA 20. BD
9. DB 15. CB 21. cp._,

10. {D} 16, At. 22. BC
11. {B} 17. [37; 23. 5
12. 4) 18, LEDB 24. 4)

13. EB 19. ,CB 25. A DBE

6. 1

7. 8
8. 50
9. 2

10. 7

69.z.



19-32

Level: 19

ANSWERS TO WORKSHEETS

19-17

0 6. 36
2. 20 7. 58
3. 121 8. 81

4. 25 9. 0
5. 10 10. 4

19-20

1. .377, .3799,..38, .370 9. .749, 24'7, .751, .7

2. 2.29, 2.27, 2.3, 23 10. 1.2345, 1.2435, 1.2453, 1.2534

$ . 11.
8

7

'

3. .624, .6249, 8 11 .877, .157,

4. 4.07, 4.079, 4.08, 4.16 12. 1.099, 1.101, 1.11,

5. .6, .t, z, .67 13. .055,
'2-
.505, .50

6. 9:67, 9 9.98, 9.99 14. 67.S67, 67067, 6707, 67.7

7. 4.07, 4.0r, 4.073, 4.101 15. 1.031, 1.034, 1.043, 1.304

8. 6.025, 6.0999, 6.1, 6.159

19-23

1. 0

2.
4
- or 1
3 3

3. 1

17
1

.

15

24. - or

5. --
12

19-24

1.
3

16

2. 3 1
4

3. 1

4.
56

5. 2

6.. 3
4-
5

6. 20

7. 0

8. .0- or 12
4 4

9. 47

10. 51 or 5 --L
10

7. 11

8. 1

9. 1

5

10. 5

6



Level: 19

,-.

19-26

1. L
12

2.
1

51
3.

6"

4.
1

3-
1

5.

9

19-27

4
1.

1 33

2. 104

333

3. 5
9

4. 599 206

333 333
1465

5.
9959

19-29

1, i H

2. a

1

3
11

2

4. b

5. c

ANSWERS TO ENRICHMENT (STEP z)

WORKSHEETS

6.

7.

a.

9.

'10.

EVALUATIONS

. 4

' 33
2

3 142
333

5

11

i 127

VB..

19-33



19-34

Level: 19

Step A

Sets

1, 4'
2.

3. 4:
4.

5. C

Numeral

6.
5

1

25
41

4
500

25
56

125

Order

7.

8.

9.

10.

11. 4.6
12. 1.737
13. 23
14. .80

15. 8.1

Add._, Sub., Mu lt.

16. c distributive
17. a commutative
18. d none of these

19. b associative
20. d none of these

Division

21. .9
22. .20

23, .86

24. .034

25. .487

Geometry

26. c

27. b

28. d

29. b
30. a

ANSWERS - Post Test 1

Measurement

31.
0 H

3
2

32. 3

33. 3 L"
8

34. 0
3

2

35. 2 "
4

Number Sentences & Phrases

36. 2

37. 64

38. 3

39. 2

40. 8

Step B

Number Sentences & Phrases

5

12

57. 5

56.

Numeral 58. 3

59. 1

41. .125
4 1

42. 1.4 60. -- or 1

43. .13' 3 3

44. .58'y

45. .1"

Order

46. .09, .1, .101, :r
47. .625, .6T, .64, 1,6
48. .003, .03, .03, .303
49. 9.89, 9.899, 9.9, 9.98
50. .0731, .074, .08, .0807

Division

51. L. 64%
5-

52.
100
-2-, .09

53. .8 or .80, 80%

54. , or 1 I

4,
125%

4
37'

100'. t37
55.



16. b

17. d

18. a

19. b

20. c

5.96 42. :IT 6

15. .too 43. ..7 60. =
44. .625 8

Add., Sub., Mutt. 45. .--1.17

Division

16. b

17. d

18. a

19. b

20. c

21. .5
22. .16

23. .38

24. .061

25. .o84

Division

Geometry

26. c
27. a

23. b.

29. c
30. a

21. .5
22. .16

23. .38

24. .061

25. .o84

19-35

Order

Geometry

26. c
27. a

23. b.

29. c
30. a

19-35

Division

51. -Z. 28%
25'

1152. - .11
too'

53. .15, 15%

54. 2-
' 2

37.5% or 37
8

2-

55.11..26
50-

46. 7.1, 7.1% 7.12, 7.2
47. 1.01, 1.1, 1.1., 1.2

48. 3.8251, 3.826, 3.83, 3:8T
45. .01.u. .3911, .4, .401
50. .512, .5136, .514, .516

Order

Division

51. -Z. 28%
25'

1152. - .11
too'

53. .15, 15%

54. 2-
' 2

37.5% or 37
8

2-

55.11..26
50-

46. 7.1, 7.1% 7.12, 7.2
47. 1.01, 1.1, 1.1., 1.2

48. 3.8251, 3.826, 3.83, 3:8T
45. .01.u. .3911, .4, .401
50. .512, .5136, .514, .516
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Level: pz Step: A Concept: Order

20-1

I. Concept :.

Order: Comparing fractional numbers using the comparison property.

II. Behavioral Objective:

The student given two fractional numbers will be able to compare them
by using the comparison property.

Ii!, Mathematical Ideas:

A. Comparison property (Trichotomy property): If a, b, c, and d

denote whole numbers such that If b A 0' and d 0 0, then one and
only one of the following statements is true:

a c
<

b d'

a c

b d

a c
>

b d

By finding common-denominators and then comparing the numerators,
ad is related to bc in the same manner that 2. is related to 5.
Thus, -d

< if and only if ad < bc. (b d A 0)
b

a
> a if and only if ad > bc. (b, d # 0)

b d

b
2.

d
E. if and only if ad = bc. (b, d # 0)

IV. Vocabulary To Stress:

comparison property for rational numbers

V. Activities:

Revi3w symbols for greater than, less than, and equal to.

Text References:

Cook: 6

Addison-Wesley (1971) pp. 132-133, 328

Book: 7

Houghton Mifflin (1967, 1970)
Houghton Mifflin (1972)
Addison-Wesley (1971)

Book: 8

pp. 359-363, (55)
p. 148

pp. 198-207, 210, 349, (37, 38)

Add am-Wesley 1(1971) ,275p. 1257127, (25)



20-2

Level: 20 Step: A Concept: Geometry

I. Concept:

Geometry: Separating lines, .;;lanes, and spaces.

II. Behavioral Objective:

The student given a drawing will he able to identify points and lines
in half-lines, half-planes and half-spaces.

III. Mathematical Ideas:

A. A point on a line separates the line into two half-lines.

B. A line separates a plane into two half-planes.

C. A plane separates space into two half-spaces.

IV. Vocabulary To Stress:

separatioh
opposite rays

V. Activities:

half-Iines
half-planes

half-spaces
origin

boundary (edge)

A. See-through geometric figures (plastic boxes) can be used to
illustrate the vocabulary.

B., Review of vocabulary on pp. 197-198 in Houghton Mifflin (1967, 1970)
may be necessary since these words are used in some of the problems.

Text References:

Gook: 7

Houghton Mifflin (1967, 1970) pp. 252-257, 262-267, (39, 41)
Addison-Wesley (1971) pp.- 128,130

Book: 8

Addison-Wesley (1971) p. 177

276



Wk.

Level: 20

I. Concept:

20-3

Step: A Concept: Measurement

Measurement: Renaming metric units of capacity as other units of

capacity in the metric system.

II. Behavioral Objective:

The student given units of capacity in the metric system will be able
to rename them in other metric units of capacity.

III. Mathematical Ideas:

A. The metric system follows the pattern of the decimal numeral system.
Any metric unit can be changed to other metric units by either
multiplying or dividing by powers of 10.

B. The liter is the basic unit of capacity (the amount the container
will hold). It is a little larger than the liquid quart.

C. 1000 liters is a kiloliter.

D. One liter is equal to 100 centiliters.

E. One liter is equal to 1000

F. One centiliter is equal to 10 milliliters.

G. One milliliter is equal to one cubic centimeter (cc.).

IV. Vocabulary To Stress:

liter (la

kiloliter (kb)
centiliter (c1,)

milliliter (ml.)

cubic centimeter (cc.)

V. Activities:

prefixes: centi means
100

milli means 1--
1000

kilo means 1000

Note to the teacher: The following information may be helpful in

teachiiig units It is quoted from "Introducing the Metric

System" programmed for Coronet Instructional Films by Educational
Methods, incorporated, p. 52.

"Volume is the measure of the space bounded by any closed solid
figure. In referring to the inside volume of a container, we often
use the term capacity. Capacity is the amount the container will

hold.

The liter (rhymes with "meter") is the basic unit of capacity in
the metric system. It is used to measure liquids such as milk and

gasoline. The scientists who designed the metric system decided how
much a liter should be by constructing a cubic container with inside
dimensions of exactly 1 decimeter (10 cm) on all sides. When the

container was filled with pure water of a c_rtain temperature, the

amount of iiquid it held was cal41-0,4 liter."

41(



20-4

Level: 20

V. Activities: Continued

I

e*: rer-

Text References:

Book: 7

!w'

Step: A Concept: Measurement

The volume of the container is
10 x 10 x 10 or 1000 cubic centi-
meters. Since 1 liter = 1000
cubic centimeters, and ; liter =
1000 milliliters, then 1 cc = 1 ml.

A milliliter or a cubic centimeter
would hold about as much liquid as
a thimble.

Houghton Mifflin (1972) pp. 20-22
Addison-Wesley (1971) pp. 324, 327

Book: 8

Houghton Mifflin (1967, 1970) pp. 192-195
Addison-Wesley (1971) pp. 256-25,

Other References:

Introducing The Metric System, Educational Methods, Inc. for

Coronet Instructional Films

Metric Measurement, Minneapolis Public Schools

The Arithmetic Teacher, April & May, 1973



Level: 20

20-5

Step: A Concept: Measurement

WORKSHEET

1.1 kiloliter = liters.

2. 100 centiliters = 1

3. 6000 liters = kiloliters.

4. 2 liters = milliliters.

5. liters = 25 kiloliters.

6. 400 centiliters = milliliters.

7. 400 centiliters = liters.

8. 3000 milliliters = liters.

9. 50 centiliters = liters.

10. A is a little larger than a quart.

Since 1 kiloliter (abbreviation kl) = 1000 liters (1),
then- 2.3 kl.= 2.3 x 1000 1. or 2300 liters..

Express each of the following as liters:

11. 1.730 kl.= 1. 13. .6034 kl,= 1.

12. 2.050 kle= 1. 14. .0052_k1. 1.

Fill in the following blanks:

1

liter centiliter milliliter

Example 2.5 250 2500

15. 47.6

16. 6541

17. .976

18. 1;08



20-6

Level: 20

Fill in the blanks:

1. The prefix centi means

to

Step: A Conccept: Measurement

WORKSHEET

. Therefore, one liter is equal

centiliters.

2. The prefix milli means . Therefore,

milliliters = I liter.

3. The prefix kilo means . Therefore,

liters = 1 kiloliter.

4. 17,000 ml.= 1.

5. 2 pl... ml.

6. 500 1.

10. 1500 1. is equal to 1 kl.and

Complete the following chart.

7. 7 kl 1.

8. 7 1.= cl.

9. 7 cl,= ml.

Liters = I Kiloliters + Liters

Example 2362 = 362

11. 1756 = +

12. 5100 = +
-,

13. 4768 =

14. -6903
r

15. 84,321 = +

16. One cubic centimeter is equal to 1 milliliter.

I f a doctor needed 500 cc. for a blood transfusion, what part of
a liter would this be?

17. 10 cc. a ml. 18. 1000 cc. 1-.



20-7

1.

Level: 20 Step: A

WORKSHEET
Ccnvert the following metric units

78 ol. = ml.

of capacity.

14.

-Concept:

794,000 1. =

Measurement

kl.

2. 376 1. = ol. 15. 3,000,000 ml;. = kl.

3. 432 ol. a 1. 16, 45 kl= ci.

4. 4800 ml. = c1. 17. 92 1.. ci.

5. 340 c1. = ml. 18. 291 cl-. = 1.

6. 9 kl. = 1. 19. 10 ml. = ci.

7. 357,000 1. = kl, 20. 400 ml. = 1.

8. 83 1. = ml. 21. 2400 Cl. = _ 1.

-9. 7 k1. = ml. 22. 5 kl. =.0
10. 73,000 ml. = 1. 23. 6500 1. u kl.

11. 5200 cl. = 24. 57 ol. = ml.

12. 381 1. =, ml. 25. 4 1. ml.

13. 52 1. = cl.

"MONIIIIEW

Fill in the following chart.

kiloliter liter centiliter milliliter

26. 3000

27. -- 2.34

28. 856,000

29. .007685

30.
t.3.. 111.1



20-8

Level: 20 Step: A

I. Concept:

Concept: Number Sentences
6 Phrases

Number Sentences and Phrases: Solving proportions.

II. Behavioral Objective:

The student given a proportion with one variable will be able to solve

for the value of the variable.

III. Mathematical Ideas:

A. A ratio is a fractional number used to compare the cardinal number
of two sets of like elements.

B. If two ratios are equal, the statement is called a proportion.

C. If two ratios are equal, the product of the means is equal to
the product of the extremes.

IV. Vocabulary To Stress:

proportion ratio

If
b
a

d
n (b, d 0 0), then ad =3 bc.

means extremes

V. Activities:

A good review of the meaning of ratio is important before solving
proportions. Ratio is introduced in Level 14.

Text References:

Book: 7

Houghton Mifflin -(1967 , 1970) pp. 464-468, 475, (72)

Houghton Mifflin 11972) pp. 142, 317, 330-335, 430 -(64)

Addison-Wesley (i 571)- pp. 348-349, 351r3574169-,70

Book: 8

Houghton Mifflin (_i972) pp. 322, 416, 430 (57)

Addison-Wesley (1971)- pp. 152-154, (25, 34)

Other References:

Imperial Tapes (intermediate), Lesson 30 and Tape.



20-9

Level

Solve

1.

4
h .

7.

10.

13.

16.

: 20 Step:

WORKSHEET.

for N in the following proportions:

28 160
= 2.

21 N

A

3.

6.

9.

12.

15.

18.

Concept:

3

N 10
..

Number Sentences
& Phrases

ANSWERS

1.

2.21 N

N- = 100

. ......... a

39 130

18 N- = 0....

7 3

1200 28. =

11111111111110110.30
9

60 8- = -
90 N

17 - N

3.

4.

5.

27 180

6314...... = --
4 N

4 N

,i
---
80

6.

7.....

N 5

. 18-,--7

2 = -
16

24

3

2 N
......

8.

9.

10.
-.5= -

6 A

=
N

11. =
6 N

N14. Ti-=
8

7

7 14

7

---= 3--..N

3. 6

N 3- = -
1.2 2

11.

12.

13.

-
10 . 8

.003- 14.

15.=
.06

17.
4.5 9

, : 8 3

16.

17.

18.



20-10

Level: 20

I. Concept:

Step: B Concept: Order

Order: Solving an inequali', involving fractional numbers and
one variable.

II. Behavioral Objective:

The student given an inequality involving fractional numbers and one
variable will be able to determine the set of whole number values for

the variable.

III. Mathematical Ideas:

A. Comparison property (Trichotomy property): If a, b, c, and d
denote whole numbers such that if b-0 0 and d 0 0, then one
and only one of the following statements is true:

a c' a c

< d -d- t-

a c

> d

B. By finding common denominators and then comparing the numerators,
aid is related to cb in the same manner that a is related to E.
Thus,

b.<.a.
I

.

< if and only if ad < cd; (b, d 0 0)

a > c if and only if ad > cd. (b, d 0 0)

C. By definition, division is the inverse operation of multiplication.
This definition does not hold when the divisor is zero and there-'
fore division by zero is undefined.

Example (1): If
6
-.= n, then 6 = n x 0
0

In this example there is no replacement for n which
will make the statement true.

0
2): I f = n , then 0 =nx0

0

In this example any replacement for n will satisfy
the statement.

Text References:

Book:

Houghton Mifflin (1967, 1970) pp. 359-364

c84



Level: 20 Step: B Concept: Order

WORKSHEET

.20-11

Given the following inequalities, find all the whole number values for n.

2 n
1. >

5 6

2. LI- <

2 4

3.
8

<
6

3 n

i 9. n
.....>

9

2n

3
-- <

6

16

3

4

)
1

I

10.
<1

/

')

I-

. II 9 Y2
,

40 3n i

5 9 3 2
4. -.> . 12. <

6 n 8 n

1 1

5. >
n 3

6. n >
11 9

n 6
7. <

9 16

25 n8. --. >

32 10 (...

1

6 n
13. <

11 9

12 n 1

14. >
17 - 3

2n 4 1

15. >
7 5

.1
1 n

16. -4- 3

(3(.0f-7.

.i... .)L.)

)
i.

)

3



20-12

Level: 20 Step: B

WORKSHEET

Find all the whole number values for n:

n
1. <

le

7 2
2. < ,-

n

3.

2 --
2 > 5

n
7

Ii. 9 18. >
10 n

r 3 n<

4 8

2 n6.
3 > 8

7 3 <
2 36

8.
4
1 <

9

n 3
9. -6- <

9 n10. >
4 2

11. -
3

1 2n
>

9

12. <
6 n

13. Z
9

14.
11 n

17
<

4

Concept: Order



20-13

Level: 20 Step: B Concept: Geometry

I. Concept:

Geometry: Related Angles.

II. Behavioral Objective:

The student given a drawing will be able to identify the adjacent,
vertical, and straight angles and name points or segments in their
interior or exterior.

III. Mathematical Ideas:

A. An angle is the union of two rays with a common endpoint.

B. An angle divides a plane into three disjoint subsets of points.

C. Adjacent angles are two angles having a common vertex and a
common side but whose interiors have no points in common.

O. Vertical angles are two nonadjacent angles formed by two
intersecting lines.

E. Vertical angles are congruent.

F. A straight angle is an angle whose sides form a straight line.

IV. Vocabulary To Stress:

interior
exterior

adjacent angles straight angles
vertical angles

V. Activities:

A. Use geo-board for demonstration.

B. Review symbols for line, segment and angle.

Text References:

Book: 7

Houghton Mifflin (1967,
Addison-Wesley (1971)

Book: 8

Addison-Wesley (1971)

1970) pp.

pp.

pp. 178-179,

267-273, (42)

267-268

183, 189-190

8



A

20-111

Level: 20 Step: B Concept: Geometry

WORKSHEET

Figure 1

P

Figure 2

N

Refer to Figure 1 to answer questions 1-10.

1. All the points that lie in the interior of L AOB are

2. All the points that He in the exterior of L. AOB are

3. Two angles adjacent to Z. EOD are

4. An angle that is vertical to Z. AOE is

5. All the points that lie in the interior of L EOC are

6. A segment lying wholly within the interior of AOB is

7. All the points lying in the exterior of L EOC are

8. AOB and EOC are called

'9. ._ -EOB and 2. AOC are called

10. L DOC and Z. COB are called

4

1111

angles.

angles.

angles.

Refer to Figure 2 to answer questions 11-15.

11. Z. XYZ and Z are vertical angles.

12. Two angles adjacent to Z PMY are Z. YMN and Z

13, Z. PMQ and Z. YMN are angles.

14. 2: ZYL and.Z. LYM are angles.

15. L NMQ is vertical to 2

Cw 88
1



Level: 20 Step: B

20-15

Concept: Number Sentences
& Phrases

I. Concept:

Number Sentences & Phrases: Solving percent problems.

II. Behavioral Objective:

The student given a percent prob ;lem will be able to solve it by

writing either a proportion or a number sentence.

III. Mathematical Idea-s:

A. A percent may be written as a ratio in which the second term is 100.

B. If two ratios are equal, the statement is called a proportion.

C. Basic property of fractions: !f a, b, and c denote whole numbers,

and if b A 0 and c A 0, then:

a = a x c a c-
b b x c

and
b. c b

D. If two ratios are equal, the produCt of the means is equal to the
product of the extremes.

If 2= dA 0), then(b,
b

axdbxc
d bxd bxd

and thus ad = bc.

IV. Vocabulary To Stress:

ratio proportion extremes

V. Activities:

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp, 468-475,
Houghton Mifflin (1972) pp. 130-131,
Addison-Wesley (1971) pp, 358-362,

Book: 8

Houghton Mifflin (1972) pp. 71, 150
Addison-Wesley (1971) p. 284

r: n

(74)

145,

(73)

means

268-269, 418, 425



20-16

Level: 20 Step: B Concept: Number Sentences
& Phrases

WORKSHEET

in problems 1 -3, solve by writing a proportion and also by writing a number
sentence. Show your work.

1. 75% of 250 is

2. 14 is

3. 12 is 40% of

% of 20.

Proportion Number Sentence

Solve the following by writing either a proportion or a number sentence.
Show your proportion or number sentence.

4. 90 is

5. 3% of 200 =

6. 3 is

7. of

8. 33 1 of 768 is
3

9. 6 is 12% of

10. 95% of 5300 is

11. 56 is

12. 40 is 50% of

% of 1800. 13. 6% of 325 is

14. 36 is % of 45.

% of 5. 15. 40% of 65 is

is 4. 16. 39 is % of 52.

17. 18 is 15% of

18.

.114.
20% of 735 is

19. 2006 of 735 is

% of 80. 20. 50% of 62 is



Level: 20 Step: C Concept: Geometry

20-17

I. Concept:

Geometry: Determining degree measurement without a protractor.

II. Behavioral Objective:

The student given sufficient angle measurement in a drawing
will be able to find the measurement of the other angles without
a protractor.

III. Mathematical Ideas:

A. The sum of the measures of supplementary angles is 180°.

B. The sum of the measure- of the angles of a triangle is 180°.

C. The sum of the measures of complementary angles is 90°.

D. Vertical angles are congruent.

IV. Vocabulary To Stress:

supplementary ai;oles complementary angles. vertical angle

V. Activities:

Tear or cut the vertices of triangle and arrange them as a
straight angle to show that the,sum of the degree measures of
a triangle is 180°.

Text References:

Book: 7

Houghton 11ifflin (1967, 1970) pp. 425, 428, 430-431
Houghton Mifflin (1972) p. 276
Addison-Wesley (1971) pp. 267, 278 (79-part)

Book: 8

Addison-Wesley (1971) pp. 301-303 (69)

291.
7
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Level: 20 Step: C

WORKSHEET

Concept: Geometry

Refer to the diagram at the right to answer the following
questions. , is perpendicular to,,..

1. L a measures degrees.

2. / c measures degrees.

3. , d measures degrees.

4. L e measures degrees.

In the diagram at the right,

5. c measures degrees.

6. d measures degrees.

7. measures degrees.

8, a measures degrees.

41

' /

->

Refer to the diagram above and give the degree measure of each of the
following angles.

9. m measures

10. b measures

11. L e measures

12. Z c measures

13. L d measures

degrees. i4. k measures degrees.

degrees. 15. L g measures degrees.

degrees. 16. L h measures degrees.

degrees. 17. Z. J measures degrees.

degrees. 18. L f measures degrees.

rnri
04



20-19

Level: 20 Step: C Concept: Geometry

I. Use what you know about complementary_angles, supplementary angles,
vertical angles, and the sum of the angles of a.triangle to find
the degree measure -of the7following angles.

a. f. is o.

b. g. k. p.

c. h. 1. q.

d. i. m. r.......

e.
.1. n. s.

t.

u.

v.

1. What is the sum of the degree measures of the angles of the
pentagon in the center of the figure?

2. If you draw the diagonals from one vertex of the pentagon, you
would have triangles?

3. What should be the total number of degrees in the sum of the
angles of these triangles? Check this with your
answer in 1. They should be ti' e same.

4. What is the sum of the degree measures of the four angles of
any quadrilateral in the drawing?



20-20

Level: 20 Step: C Concept: Number Sentences
and Phrases

I. Concept:

Number Sentences and Phrases: Solving word probleMs using -proporti_on.

II. Behavioral Objective:

The student given a word problem will be able to write a proportion
and solve it.

III. Mathematical Ideas:

A. If two ratios are equal, the statement is called a proportion.

B. Basic property of fractions: If a, b, and c denote whole numbers
and if bA 0 and c A 0-then

a axc a.rca
anu

A

b bxc b e-c

C. If two ratios are equal, the product of the means 4s equal to the
product of the extremes,

a= /, _t INN a x d b-x c
IT t)) then -----

b bxd bX dand thus ad = bc.

D. On a scale drawing all distances 'are proportional to the
corresponding distances on the object being represented.

IV. Vocabulary To Stress:

ratio proportion means extremes.

V. Activities:

Note to teacher: The intention of this behavioral objective is to
cover various types of problems that can be solved using proportions
such as scale drawings, rate-type (distance-time, cost-pound etc.),
batting average and some percent problems. Special -types of percent
problems such as commission, interest and discount will be...catered
in level 21.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 464-468 (72)
Houghton Mifflin (1572) pp. 145, 339-343
Addison-Wesley (1971) pp. 351-357 (70) (77)

BOCK: 8

Houghton Mifflio (1967, 1970.) pp. 359-362 (60)
Houghton Mifflin (1972) pp. 323, 325, 330-331
Addison-Wesley (1971) pp. 153-158 (34,35)



Leveh 20 Step: C

WORKSHEET

20-21

Concept: Number Sentences
and Phrases

Use a proportion to solve the following word problems:

1. In a class the ratio of the number of boys to the number of girls is 3
to 2. If there are 14 girls in the class, how many boys are in the class?

2. If two pieces of pastry cost 15 cents, find the price of a dozen.

3. The Browns traveled 352 miles in 5.5 hours. Traveling at the same rate
of speed, how far can they go 4n 10 hours?

4. If Jerry's batting average is .300, how many hits did he make if he
was 60 times at bat? (hint :. change batting average to a fraction)

5. A picture is 5 inches long and 3 inches wide. If Joe wants to enlarge

it so that the length is 20 inches, what will be its width?

6. In oneeek an organization raised $80. This was 40% of its quota.
How much was its quota?

7. Jim spelled 85% of the 40 words on his spelling test correctly. How

many words did he spell correctly?

8. Mary bought a 12 oz. box of candy. This was what percent of a pound?

9. An ocean liner is 990 feet long. How long is a model of the ship made

to a scale of 1" = 100'?

10. The scale on a map is 1" = 20 miles. If the distance between two cities

on the map is 12 .L inches, what is the actual distance in miles between.the
two cities? 2

11. A recipe calls for 4 cupt of flour to 6 tablespoons of shortening. How
many tablespoons of shortening are needed when 6 cups of flour are used?

=1 WREN. M11=.11

12. If 10 oranges cost $.78, how many oranges can you buy for $3.12?



20-22

Level: 20

I. Concept:

Step: Z Concept: Numeral

Numeral: To convert a decimal numeral to a base 12 numeral and a base
12 numeral to a decimal numeral.

II. Behavioral Objective:

The student given a decimal numeral or a base 12 numeral will be able
to convert it to the one not given.

Mathematical Ideas:

The position of a digit in a place value numeration system determines
its value. The place value of each position is a power of the base of
the system.

[V. Vocabulary To Stress:

T denotes "10" and E denotes "11" in the duodecimal (base 12) system.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 127-129

Book: 8

Addison-Wesley ( -1971) p. 24



Level: 20 . Step: Z Concept: Numeral

WORKSHEET

The base 12 place values are:

248,832--- 20 736 1 2728 144 12 1-..
exponent

form 12
5

12
4

123 12
2

12 1

I. Change the following base 12 numerals to base 10 numerals by first
writing in expanded forM:

Expanded form base 10

1.
6 31 2

=

2.
651 }12

3. 1.81-12 =

4, TE912 =

5. 1912 =

6. 70212 =

7. 1ET0612 =

8. TTEE12

9. 10T612

10. 2T812 =

II. Change the following base 10 numerals to base 12 numerals:

34 =

2. 20,000 =

3. 241,000 =

4. 1,967 =

5. 674 =

6. 243 =

7. 508 =

8. 47 =

..IIwwwww,11..11..11

9. 2,145 =

10. 226,210 =

20-23

12



20-24

Level: 20 Step: Z

ENRICHMENT EVALUATION

Concept: Numeral

The base 12 place value are:

248 832 20,736 1,728 144 12

12

1

1

Exponent -7

form 125
A
21 12

3

12

1. Change the following base 12 numerals to base 10 numerals by first
writing in expanded form:

Expanded form base 10

1. 125
12

2. 4TE =
12

3. 3E5
12

=

4. 971 12 =

5. 1E5T
12

II. Change the following base 10 numerals to base 12 numerals:

1. 3309 =

2. 1848 =

3. 2305 =

4. 8712

5. 236,471 =



20-25

Level: 20 Step: Z Concept: Measurement

I. Concept:

Measurement: Constructing circle and divided-bar graphs.

II. Behavioral Objective:

The student given sufficient data will be able to construct or
interpret a circle an&a divided bar graph.

III. Mathematical Ideas:

A. The area that represents each part-muST- bear the same ratio to the
area of the whole graph as the size of the part bears to the size
of the total data.

B. The degree measure of a circular arc depends on the degree-measure
of its central angle.

IV. Vocabulary To Stress:

central angle arc (major & minor,) sector statistics data

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 481-484, X76)
Houghton Mifflin (1972) pp. 146-147 (3'))

Book: 8

Houghton Mifflin (1972) pp. 72
Addison-Wesley (1971) pp. 232-235 (52)

Other References:

Imperial Tapes (Intermediate), Tape 39

9 9
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Level: 20

(

Step: Z Concept: Measurement

ENRICHMENT EVALUATION

1 1

4
1. Jim uses his allowance in the following way: for savings,

12

1 3

8

1

6
for movies,

8
for food, for hobbies, and for school supplies.

Make a circle graph to show how Jim uses his money. Indicate

the percents and the degrees.

1

2. In the election for class president Liza received 24 votes, Kim received

15 votes, Randy received 12 votes, and Bob received 9 votes. Make a

divided-bar graph to show what percent of the votes each one received.

Indicate the measurements and the percents.



Level: 20

20-5

1. moo
2. liter
3. 6

4. 2000

5. 25,000

20-6

1. -1-- 100
ioo

1

'

2. 1000
ToT6'

3. 1000, 1000
4. 17

20-7

1. 780

2. 37,600
3. 4.32
4. 480

5. 340o
6. 9000

7. 357

20-27

ANSWERS TO WORKSHEETS

6. 4000 11. 1730 16. 6.541, 654.1
7. 4 12. 2050 17. 97.6, 976
8. 3 13. 603.4 18. .0108, 10.8
9.

1- 14. 5.2

10.
2

liter
15.

11.

5. 20. 10. 500 16.
1

. 1 11. 1 and 756 2
T 12. 5 and 100 17. 10

7. 7000 13. 4 and 768
8. 70o 14. 6 and 903 18. 1

9. 7o 15. 84 and 321

8. 83,000 14. 7913 20. .4
9. 7,000,000 . 15. 3 21. 24
10. 73 16. 4,500,000 22. 5000
11. 57 17. 9,200 23. 6.5
12. 381,000 18. 2.91 24. 570
13. 9200 19. 1 25. 4000

rkilolite; liter centiliter
26. .03 30 3000

2.7.-----.90234_ 2.34 ---i347--
28, .856
29. .007685
30. ,0001111

20-9

856 85 630
7.685 768.5
.1111 11.11

1. 120 7. 18 13. 1

2. 70 8. 3000 14. 2

3. 1 9. 5 15. 1.6
4. 15

5
to. 3 16. 4

5. 7 11. 4o 17. 3.5
6. 12 7 12. 12 18. 1.8

milliliter]
30,000__ ___. ....

2340

856,000 1

--------17685

111.1 i



20-28

Level: 20

20-11

ANSWERS TO WORKSHEETS

1. (0,1,2) 6. (4,5,6...) 1. (3,4,5...)

2. (OM 7. {0,1,2,3} 2. (1,2,3,4,5)

3. {1,2} 8. 3. (5,6,7.)
4. {11,12,13...}9. (4,5,6...) 4. {0,1,2}

5. {1,2} 10. {00} 5. {3,4,5...}
6. (0)

20-12

1. {0,1,2} 6. (0,1 ,2,3,4,5} 11. (OM
2.. {29,30,31..0 7. (55,58,57.) 12. {1,2,3,4}

3. {15,16,17...} 8, (3,4,5...) 13. {041,2,3}

4. {21,22,23...} 9. {0,1} 14. 13,4,5}

5. (7,8,9...) to. {00,2,3,4}

20 -14

1. R,S

2. E,D,V,C,T
3. L DOC, L E0A.

4. .4 BOC

5. (D,v)

20-16

6. RS 11. LYM

7. A,R,S,B,T 12. PMQ

8. vertical or opposite 13. vertical or opposite

9. straight 14. adjacent

10. adjacent 15. / PMY

1, 187.5 or 187.-
1

6. 60% 11. 70% 16. 75%

2. 70%
2

7. 80 12. 80 '17. 120

3. 30 8. 256 13. 19.5 18. 147

4. 5% 9. 50 14. 80% lg. 1470

5. 6 10. 5035 15. 26 20. 31

20-18

1. 30 6. 125 11. 95 16. 85

2. 90 7. 145 12. 35 17. 130

3. 60 8. 55 130 145 18. 85

4. 120 9. 130 14. 50

5. 55 to. 145 15. 95

r'0,9
t, tj



Level:

20-19

1.

20 ANSWERS TO WORKSHEETS

a. 120 g. 110 m. 90 S. 75
b. 60 h. 50 n. 25 t. 75

c. 60 i. 130 o. 119 u. 105
d. 70 j. 20 p. 115 v. 105
e. HO k. 60 q. 65 w. 40
f. 70 1. 90 r. 65

II.

1. 540
2. 3

3. 540
4. 360

20-21

1. 21 5. 12 9. 9.9 or 9
9 in.

2. 90 6. $200 10. 290 miles 10

3. 640 7. 34 11. 9

4. 18 8. 75% 12. 40

.?(13

20-29



20-30

Level: 20 ANSWERS TO ENRICHMENT

WORKSHEETS
20-23

1.

1. (6 x 12) + (3 x 1) = 75

2. (6 x 122) + (5 x 12) + (4 x 1) = 928

3. (1 x 122) + (8 x 12) + (T x 1) = 250

4. (T x 122) + (E x 12) + (9 x 1) = 1581

5. (1 x 12) + (9 x 1) = 21

6. (7 x 12) + (2 x 12) = 1010

7. ( 1 x 124) + (E x 123) + (T x 122) + (6 x 1) = 41,190

8. (T x 123) + (T x 122) + (E x 12) + (E x 1) = 18,863

9. (1 x 123) + (T x 12) + (6 x 1) = 1854

10. (2 x 122) + (T x 12) + (8 x 1) = 416

11.

1. 2T12

2. E6T8
12

3. E7574
12

4. 117E
12

5. 48212

6.
18312

7. 36412

8. 3E12

9. 121912

10. TTTTT12

EVALUATION

20-24

1.

1. (1 x 122) + (2 x 12) + (5 x 1) = 173

2. (4 x 122) + (T x 12) + (E x 1) = 707

3. (3 x 122) + (E x 12) + (5 x 1) = 569

4. (9 x 122) + (7 x 12) + (1 x 1) = 1381

5. (1 x 123) + (E x 122) + (5 x 12) + (T x 1) ... 3382

204



Level: 20

20-24 (cont.)

II.
1. 1T 912

2. 10TO
12

3. 140112

4. 5060
12

5. E4T1E
12

EVALUATION

20-26

1. Savings 30°, 8 1.%

Movies 90°, 253;

Food 45°, 122
2

Hobbies 135°, 371%

Schooi supplies 60°, 16

2. Liza: 40%, 2 "

Kim: 25%, 1

1

V
Randy: 20%, 1"

Bob: 15%, 4"

1 t

2 ,
43

i

20-31



20-32

Level: 20

Step A

ANSWERS - POST TEST I

Geometry.

Order 31. a
32. b

lot < 33. c
2. > 311, a
3. > 35. c
4. < 36. b
5. = 37. a

38. C.
Geometry 39. a

40. b
6. b

7. c Number Sentences & Phrases
8. b
9. b 41. 135 (135.00)

10. c 42. 60%
11. a 43. 25%
12. d 44. 51 (51.00)
13. a 145. 215
114. a

15. b Leon)zetr

Measurement 46.
47.
48.
119.
50.
51.
52.
53.
94.
55.

60°
90°
120°
55°
125°
149°
85°
14 °5

90u
95°

16. 3000
17. 200
18. 500
19. 6
20. 7

Number Sentences & Phrases

21.
22.
23.
24.
25.

{14}
(120)
{
(2.8)
(5)

21 or 102
1-
2

}
Step C

Number Sentences & Phrases

56. 15 apples
Step B 57. 68%

58. 190 miles
Order 59. 7 inches

60. 182 boys
26. {3, 4, 5.}
27. {0, 1, 2, 3}
28. {1 , 2}
29. {10, 11, 12,...}
30. (0, 1, 2, 3, 4}.



Level: 20 ANSWERS - POST TEST II

Step A

Order Geometry

I. > 31. c

2. .2 32. b

3. < 33. b

4. = 34. c

5. > 35. c

36. a

Geometry 37. b

38. b

6. a 39. c

7. c 40. c

8. b

9. a Number Sentences & Phrases
10. a

11. b 41. 19.6

12. a 42. 5%

13. c 43. 144

1.4. d 44. 20%

15. c 45. 476

Measurement Step C

16. 4

17. 600
18. 4000

19. 5

20. 800

Number Sentences & Phrases

40 1

3
21. {- or 13 -}

3

22. {5}
23. {69}

24. {58}
25. {4}

Step B

Order

26. {1, 2}
27. {0, 1, 2, 3, 4}
28. {9, 10, 11...}

29. {8, 9, 10...}
30. {0, 1, 2, 3}

Geometry

46. 57°
47. 900

48, 123°

49. 450

50. 1050

51. 150°

52. 300

53. 62°
54. 28°

55. 62°

Number Sentences & Phrases

56. 5 hours
57. 60 boys
58. 11 doz.

59. 6 inches
60. $2.

C.ehrpi-al

20-33
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Level: 21 Step: A

2 1 - 1

Concept: Addition &
Subtraction

I. Concept:

Adding and subtracting integers without using the number line.

II. Behavioral Objective:

The student given two or more integers will be able to find their sum
or difference without the use of the number line.

HI, Mathematical Ideas:

A. The sign of an integer indicates direction. The number indicates
the absolute value (distance from zero on the number line).

B. The sum of two positive integers is a positive integer.

C. The sum of two negative integers is a negative integer.

D. The sum of two integers with unlike signs -is given the sign of
the integer with the greater absolute value.

E. The sum of every integer and its opposite is zero.

F. If a and b are integers, then the difference a - b is equal to
the sum of a and. the opposite of b.

IV. Vocabulary To Stress:

opposites absolute value

Text References:

Book: 7

Houghton Mifflin (1967, 1970)
Houghton Mifflin (1972)
Addison-Wesley (1971)

PP. 904-519, (78, 79)
pp. 386-391, 432 (72, 73)
pp. 144-153, (26, 27 -)

Book: 8

Houghton Mifflin (1972) pp. 228-230, 382, /126 (39,70)
Addison-Wesley (1971) pp. 52-58 (12, 13)

2109



21-2

Level: 21 Step: A Concept: Multiplication

I. Concept:

Multiplication: Multiplying integers.

II. Behavioral Objective:

The student given two integers will, be able to find their product.

III. Mathematical Iaeas:

A. The product of two positive integers is a positive integer.

: B. The product of two negative integers is a positive integer.

C. The product of a positive integer and a negative integer is a
negative integer.

D. Multiplicative property of -1: The product of an integer and -1
is the opposite of the given integer.

IV. Vocabulary To Stress:

opposite

V. Activities:

See article "Charged Particles: A Model for Teaching Operations
With Directed Numbers", from The Arithmetic Teacher, May 1969,

pp. 349-353.

Book: 7

Houghton Mifflin (1967, 1970)
Houghton Mifflin (1972)
Addison-Wesley (1971)

Book: 8

pp. 513-517, (80-use after division)

PP. 398-399, 432 (75)

pp. 154-158, (28-use after division)

Houghton Mifflin (1972) pp. 238-239, 383, 427 (42, 71)

Addison-Wesley (1971) pp. 59-63, (14, sec. 1)

tip..ti j



Level: 21

. 21-3

Step: A Concept: Division

I. Concept:

Division: Dividing integers

11. Behavioral Objective:

The student given two integers will be able to find their quotient.

III. Mathematical Ideas:

A. Multiplication and division are inverse operations.

B. The quotient of two positive integers is a positive integer.

C. The quotient of two negative integers is a positive integer.

D. The quotient of a positive and a negative integer is a negative
integer.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 518-521
Houghton Mifflin (1972) pp. 400-401 , 432 (76)
Addison-Wesley (1971) P. 157

Book: 8

Houghton Mifflin (1972) pp. 242, 383, 427 (42, 71)
Addison-Wesley (1971) p. 63, (14, sec. 2)



21-4

Level: 21 Step: A Concept: Graphs

I. Concept:

Graphs: Graphing integer inequalities on a number line.

II. Behavioral Objective:

The student given a compound inequality involving integers and one
variable will be able to graph the set of integers an the number line.

III. Mathematical Ideas:

A. Every negative integer is less than zero or any positive integer.

B. Given two integers on a number line, the graph of the lesser lies
to the left of the graph of the greater.

IV. Vocabulary To Stress:

opposites < means less than or equal to
compound inequality > means areater than or equal to

V. Activities:

A. This exercise can be used for reviewing inteaers on a number line.

Have the students draw 15 mile markers in one row and put L in
the second mile marker. As the teacher reads A through M orally
the students will put the letter in the correct milepost. When
all markers are filled, have a student read the letters in order.

OC 000OCC0000000
a. A trip from L to B is denoted by +3
b. A trip from A to L is denoted by -7.
c. A to M, +4
d. M to X, -6
e. X to P, -3
f. A to R, -6
g. B to Z, +5
h. P to C, +11
i. R to S, -2
j. M to F, -2
k. L to H, +10
1. H to T, -4
m. Q to V, -8



21-5

Lesson: 21

V. Activities: Continued

Step: A Concept: Graphs

B. -Draw 12 mile markers and mark S in the 9th marker.

0 0 0 00 00 0 0 0 0
a. 'S to P, +2
b. P to R, -5
c. T to P, +7
d. S to A, +3
e. R to A, -4
f. C to 11, +5

g.. T to B, -3
h. R to L, +4
i. L to X, -7
j. D to 2, -3

ANSWERS: A. S-L-R-P-B-V-X-T-A-Z-F-H-M-Q-C
B. B-A-X-T-Z-R-C-D-S-L-P-A

Text References:

Book: 7

Houahton Mifflin (1967, 1970) pp. 500-504
Addison-Wesley (1971) op. 158-160 (29-use after Step B)

book: 3

Houghton Aifflin (1972) p. 240
Addison-Wesley (1971) p. 76



L1 -6

Level: 21 Step: A Concept: Graphs

WORKSHEET

On the number line, graph the set of integers that will make the

1 .

inequality a

-3 < n < 1

true statement.

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

2. -2 < n < 3
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

3 . -2 < n < 4 i C

-5
4,)

-4 -3 -2 -1 0 +1 +2 +3 +4 +5
>

4 . 2 > n > -3
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

5. -5 < n < -2_
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

6. -5 < n < 0 .

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

7. 4 > n > -4 < 3 .0-4
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

6. -1 < n < 5
-5 -4 -3 -2 -1 0 +1

t

+2 +3

,.

+4 +5
>

-4 < n 0

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

10. -1 < n < 1 .

-5 -4 -3
4

-2 -1 0 +1 +2 +3 +5

314



Level: 21 .

21-7

Step: A Concept: Geometry

I. Concept:

Geometry: Extending the classification of triangles.

1. Behavioral Objective:

The student given the length of the sides or the degree measure of the
angles of a triangle will be able to classify the triangle as (1) scalene,
equilateral or isosceles and (2) obtuse, acute or right.

III. Mathematical Ideas:

Triangles can be classified by the lengths of the sides or the degree
measure of the angles.

IV. Vocabulary To Stress:

scalene acute equilateral

obtuse isosceles right

V. Activities:

Use ceo-board to illustrate types of triangles.

Tancrams--see references.

Text References:

cook: 7

rouchton Mifflin (1967,
iioughton Mifflin t1972)

1970) pp.

pp.

413, 425,
279-280

427

Addison Aslev (1971) op. 269-271, 273

Book: 3.-

Houghton Mifflin (1972) p. 235

Other References:

Patterns Puzzles in Matnematics, Franklin Series, pp. 15-18, 60 -41.

315



21-8

Level: 21

A

,

V

Step: A Concept: Geometry

WORKSHEE1

.1/ e
I,k

.. ./

L

r

",

Classify the above triangles by answering both a and b.for each figure.

(a) Is the triangle acute, obtuse or right?

(b) Is the triangle isosceles, scalene or equilateral?

1. Figure r (a) 5. Figure V (e)

(b) (b)

2. Figure II (a) 6. Figure VI (a)

(b) (b)

3. Figure ill (a) 7. Figure VII (a)

(b) (b)

4. Figure IV (a) 8. Figure VIII (a)

(b) (b)



Level: 21

7-

Step: A

WORKSHEET

21-9

Concept: Geometry

*-1

Use the letter to make the following statements true. If no triangle will
satisfy the conditions given, write "none" in the blank. Use each answer once.

1. Triangle is both obtuse and scalene.

...

A. Triangle is both right and isosceles.

3. :riangle is both acute and equilateral.

4. Triangle is both obtuse and isosceles.

5. Trianaie is botn right and equilateral.

6. Triangle is both acute and scalene.

7. Triangle is both acute and isosceles.

a. Triangle is both right and scalene.

91'7



21-10

Level: 21 Step: A Concept: Measurement

I. Concept:

Measurement: Determining statistical averages.

II. Behavioral Objective:

The student given statistical data in the form of tables or sets of
numbers will be able to aetermine tne mean. median and mode.

Ili. Mathematical Ideas:

A. Tne mean (generally called "average") is the sum of all the items

in the data divided by tne total number of items.

L. When a set -ontains an odd number of items (arranged in increasing
or aecreasing order) , tne median is the middle item. When a set
contains an even number of items (arranged in increasing or de-
creasing order), tne median is tne mean of the two middle items.

The mode is the item in a set of aata appearing with tne greatest
frequency.

IV. Vocabulary To Stress:

statistical data mean median mode

V. Activities:

Have students find the mean, median and mode by collecting statistical
information such as (1) daily t,mperatures for a-week or longer, (2)
weights or heights of students in the ciass, or (3) class test. scores.

Text References:

Book: 6

Houghton Mifflin (1972) pp. 74-78

Book: 7

Houghton Mifflin (1967, 1970) pp. 490-494, (77)

Houghton Mifflin (1972) pp. 37, 221, 236-239 (45)
Addison-Wesley (1971) pp. 106-107, (23)

Book: 8

Houghton Mifflin (1972) pp. 174-177 (33)

Addison-Wesley (1971) pp. 229-231, (51, Sec. 1)



Level: 21

21-11

Step: A Concept: Number sentences
6, Phrases

I. Concept:

Number Sentences and Phrases: Simplifying expressions using integers.

II. Behavioral Objective:

The student given an expression with three or more integers, with ot.
without grouping symbols, will be able to simplify the expression by
using the. order of operations.

III. Mathematical Ideas:

A. Simplify within grouping symbols first.

B. The order of operations in the absence of appropriate grouping
symbols: multiplication and divisions in order from left to
right; then additions and subtractions in order.from left to
right.

IV. Vocabulary To Stress:

brackets parentheses expression

braces fraction bar simplify

Text References:

3ook: 7

Houghton Mifflin (1967, 1970) pp. 50S, 517, 520.
:1oughton Mifflin 4;197; c. 432

3ook: 3

;Iddison-Wesley (1971) pp. 66, (15)

4-1

t.P.,LZY



21-12

Level: 21 Step: A Concept: Number Sentences
Phrases

WORKSHEET

Simplify the following expressions:

1. (-2)2 + x

2. -5; - B + 17

H. -4 (6 + =

12.

13.

10 - (14 - 6) -2

(5 -2) + (3 -2) .

+ -13 = 14. 4 - 7 + 6 x -3 =

15'. (7 -7) + (3 - -4)-=

= 16. -15 [3 =

17. 9 k -3 - It + -2 =

18. 25 - [(-5 -2) - 1 =

-:- 8 = 19. (-11 -2) ("6 + -5).=

20. -2 + (6 -1- -3)

214 - (-9 + -3)

7 1-:(3 -2)

3 -3 + (10-

+ 5

o. 1Z3 - [(3 + -2)

7. 12 - (L -2) =

8. -3 (3 -3) =

9. [4 x (6 -2)3

10. (-4 + 7) + 3 =

5 9



Level: 21 Step: A

WORKSHEET

Simplify the following expressions:

21-13

Concept: Number sentences
& Phrases

1. -4 (7 - 11) = 11. (4 -8) 4- (4 -4) =

2. 35 - (-21 ÷ 3) = 12. [5 x (4 - -2).] ÷ -2 =

3. -48 + (4 x 2 x -3) = 13.' (I(3 x -4)-÷ -6] A -12 =

4. 16 (3 11) = 14. -16 - 2 x -3 + -4 x -2 =

5. 14 + (-3 x 4) - -6 = 15. (-19 + 19) (-6 + 2) =

6. 10 - (3 -2) = 16. L8 + (-3 2)j -1. 2 =

7. -5 (4 - 7) = 17. 24 4- -3 + 2 x -2 =

3. (-3)2 (-3 +- -1) = 18. (-3 x 7) - (22 + -11) =

(3 -7) 4- (3 -1) = 19. 14 - (-8 4- 4) =

6 + (8 = -2)
10. . . 20.. 1(9 ÷ -3) + (4 x -6)] 9

3 - 8 321



Level: 21 Step: B Concept: Graphs

I. Concept:

Graphs: Graphing ordered pairs of integers on a plane.

II. Behavioral Objective:

The student given ordered pairs of integers will be able to graph
them on a coordinate plane.

III. Mathematical Ideas:

A. An ordered pair is required Lo graph one point on a plane.

B. The signs of the ordered pairs are as follows:

Quadrant I (+,+) Quadrant III (-,-)

Quadrant II (-,+) Quadrant IV (+,-)

IV. Vocabulary To Stress:

horizontal
vertical

x-axis
y-axis

quadrants
origin

V. Activities:

A. Graph pictures from coordinates of points.

B. Use a city map to locate streets.

Text References:

Book: 7

Houghton Mifflin (1972) pp. 392-393 (74)
Addison-Wesley (1971) pp. 161-164, (29)

Book: 8

Houghton Mifflin (1967, 1970) pp. 438-443, (72)
Houghton Mifflin (1972) pp. 232-233 (40, 74, 77)
Addison-Wesley.(1971) PP. 75-78, (19)

Other References:

"Graphing Pictures", by Oliver E. Eason (J. Weston Walch).

"Making and Using Graphs and Nomographs" (Franklin Mathematics Series)
pp. 53-70.



Level: 21

v-;),L5

Step: B Concept: Graphs

WORKSHEET

el.

to 11

..
rt Arte)il

21-15

I. Graph the ordered pair on
the number plane. Use the
letter to label the point.

Q (4,3)

R (-1, -1)

(3, -2)

T (-4,3)

U (-2, "4)

V (3,0)

V/ (-3,5)

X (1, -4)

Y (-2,0)

Z (2,2)

11. Write the coordinate of the
following points.

A ( , ) G ( )

B ( , ) H ( )

C ( , ) 1 ( )

( , ) J ( , )

E ( , ) K (

F ( , ) L ( )



21-16

Level: 21

r

Step: B Concept: Graphs

WORKSHEET

1

_s
.

-T

I

.
......,

i

..-

i

d.......

.

11.-.

_... ....

1

...

1

C Z.1

le.t.artcr,--.,

00

.

........,

S

M

.........6.....................+.1.---.0.---

...

I. Graph the ordered pair on
the number plane. Use the
letter to label the point.

A (-4,1) F (-4, -4)

B (0,3) G (-3, -1)

C (5,3) H (0, -2)

D (4, -2) I (2, -3)

E (3, -4) -I)

II. Write the coordinate of the
following points.

.

K ( ) Q ( )

L -( , ) R ( , )

It ( ) S ( )

td ( , ) T ( , )

0 , ) u ( )

, ) v ( , )

324



21-17

Level: 21 Step: B Concept: Geometry

I. Concept:

Geometry: Finding the area of a trapezoid.

II. Behavioral Objectiv_!

The student given the length of the parallel sides and the altitude
of a trapezoid will be able to find the area.

III. Mathematical Ideas:

Area of a trapezoid: A = 1

--x h x (b + b') where b and'b' are the lengths
2

of the parallel sides (the bases) and h is the altitude.

IV. Vocabulary To Stress:

bases

V. Activities:

Triangles and Trapezoids:

altitude isosceles trapezoid trapezoid

Have the students determine the number of triangles
and trapezoids in the figure.

Answer: There are 113 triangles and 220 trapezoids.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 434, 441-443 -

Houghton Mifflin (1972) p. 293

Book: 8

Houghton Mifflin (1967, 1970) pp. 141-142, 144, 146
Houghton Mifflin (1972) p. 351
Addison-Wesley (1971) pp. 306-307
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2l-18

Level: 21 Step: B Concept: Geometry

WORKSHEET

The area of a trapezoid = I x x (the of the 2 bases).

Find the area of the following trapezoids. Show your work.

A
i

0

a7124%J.

...5-,rxrni

4. I

5.

d)o ArIti

2.

3.

4.

5.

ANSWERS



Level: 21

21-19

Step: B Concept: Geometry

WORKSHEET

Find the area of the following trapezoids. Show your work.

2.

3.

4.

2

2.

3.

4.

5.

ANSWERS



21 -20

Level: 21 Step: B Concept: Number Sentences

I. Concept:

Number sentences: Solving word problems involving commission, interest
and discount.

II. Behavioral Objective:

*The student given a word problem involving percent, will be able to find
the commission, interest, discount or rate.

III. Mathematical Ideas:

A. Commission may be found by writing a proportion or by multiplying
the amount of sales by the rate of commission.

B. The rate of commission may be found by writing a proportion or by
dividing the commission by the total sales.

C. The rate of discount is equal to the amount of discount divided by
the odginal price.

O. The basic relationship used in finding interest is: Interest
Principal x Rate x Time.

IV. Vocabulary To Stress:

commission principal discount
rate of commission rate of interest rate of discount
interest time sale price

V. Activities:

A. Clip sale advertisements from newspapers or catalogues to check
prices or find the rate of discount.

B. Compare bank interest rates from newspaper ads.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 476-481, (75)
Houghton Mifflin (1972) pp. 255, 336, 426 (65)

Addison-Wesley (1971) pp. 365-369, 373, (75, 76)

Book: 8

Houghton Mifflin (1972) pp. 154-155, 198, 219
Addison..Wesley (1971) pp. 234-285, 288 65,66)

Other References:

imperial Tapes (Intermediate) Tape #3::
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Level: 21

Interest:

21-21

Step: B Concept: NuMber sentences

WORKSHEET.
i

1. Mr, Jacobs needed $5500 to buy a business. If he borrowed this amount

for 4 years at 4% per year, how much interest did he pay?

2. A bank loaned $400 to Mrs. Miller to buy a refrigerator. How much.

interest at 7% per year would she pay if she needed the money for
6 months?

3. Jerry needed $700 to buy a motorcycle. He had saved $300. The balance

he borrowed at 6% per year from the bank for a period of 2 years. How

much interest did he pay?

Commission:

4. Sally sold $84 worth of Christmas cards. If her commission was 20%

of her sales, how much did she earn?

5. Mr. Rogers sold a house for $25,000. If his commission amounted to

$750, what was the rate of commission?

6. A salesman sold 50 dozen shirts at $40 a dozen. If he received a 5%

commission, how much did he earn?

Discount:

7. Luanne's Dress Shop advertised a 40% discount on all coats. If the

coat Jane bought was originally makred $80, how much was the discount?

8. What is the rate of discount if a book originally priced at $5 was

sold for $3?

9. A $75 camera was sold at a discount'of 33.
1

%. What was the selling price?
3

10. What would be the selii3g prica of the following items at a "50% off" sate?

(a) $8 (b) $24.50 (c) $75.00 (d) $2.36

3 2 9
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21-22

Level: 21 Step: Z Concept: Numeral

I. Concept:

Numeral: Roman Numerals

II. Behavioral Objective:

The student given any numeral up through a million will be able
to change from Hindu-Arabic to Roman or Roman to Hindu-Arabic
numerals.

III. Mathematical Ideas:

. ..
Roman numerals involve the mcrple of addition as well as the
principles of multiplicatic subtraction, and economy.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 107-111
Houghton Mifflin (1972) p. 28
Addison-Wesley (1971) pp. 28, 30

..."'NrPAy
tit.



21-23
74

Level: 21 Step: Z

WORKSHEET

I. Write the HinduArabic II. Write the Roman numeral

number for: for:

Concept: Numeral

1. XXI = 1. 8 =

2. IX . 2. 18 =

3. XV = 3. 19 =

4. XXV =
L
T. -14 = -

5. -ft = 5. 29 =

6. XXC = 6. 49 =

7. MXL = 7. 999 =

8. CCLI = 8. 449 =

9. CD . 9. 1969 =

10. MC = 10. 1357 =

11. MCD = 11. 64 =

12. MCM = 12. 3900 =

13. III = 13. 124 =

14. VII = 14. 1607 =

15. XIV = 15. 421 =

16. XXVI = 16. 2447 =

17. XLIV = 17. 110,000 =

18. XLIX = 18. 550,000 =

19. RI = 19. 1,010 =

20. XXXDCII = 20. 1482 =

21. MCMLXVI = 21. 2808=

22. MCDXCII = 22. 903 =

23. DCCIX = 23. 2002 =

24. CXC = 24. 93 -

25. MDCCLXXVI = 3345. 194 .



. 21-24

Level: 21 Step: Z Concept: Numeral

ENRICHMENT EVALUATION

I. Write these Roman numerals as Hindu-Arabic numerals.

1. XIV =

2. CX =

3. DL =

4. MXXI =

5. MMCDXLVII =

II. Write these Hindu-Arabic numerals as Roman numerals.

6. 1,000,000 =

7. 1462 =

8. 1009 =

9. 20,459 =

10. 10,101 = -



Level: 21 Step: Z

I. Concept:

Division: Euclidean Algorithm.

II. Behavioral Objective:

21-25

Concept: Division

The student given any two numbers will be able to f:hd the gr "atest
common factor without factoring either of the numbers.

III. Mathematical Ideas:

The Euclidean Algorithm uses the division algorithm to find the
greatest common factor without factoring either of the numbers.

IV. Vocabulary To Stress:

Euclidean Algorithm

V. Activities:

A. Use the eight problems on p. 241 (H.M.) for an assignemnt.

B. See article "The Euclidean Algorithm as a Means of Simplifying
Fractions", in The Arithmetic Teacher, December 1970, pp. 657-660.

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 240-241

Book: 8

Addison-Wesley (1971) pp. 104,105

933



21-26

Level: 21

fiv

Step: Z Concept: Division

ENRICHMENT EVALUATION

Use the Euclidean Algorithm to find the GCF (greatest common factor)"
of the following numbers:

Answers

1. 132; 680 1.

2. 273; 378 2.

3. 2,145; 7,007 3

4. 520; 728 4.

j. 120; 328 5.

qi3Z1
ejci 2



Level: 21 Step: Z Concept: Geometry

21-27

I. Concept:

Geometry: Completing vector equation.

II. Behavioral Objective:

The student given points on a plane will be able to complete vector
equations.

III. Mathematical Ideas:

A. Vectors are directed line segments used -to show a move between two
points. They are represented by arrows on a number plane.

B. The sum of two vectors may be written as a single vector.

IV. Vocabulary To Stress:

vector symbol for vector AB

Text References:

Book: 7

Houghton Mifflin

Book: 8

Houghton Mifflin

(1972)

(1972)

pp. 98-99, 282 -285 (20)

pp. 106-107, 294-295 (21,

Oen

51).

. ,



21-28

Level: 21

/I

Step: Z Concept: Geometry

--ENRICHMENT EVALUATION

s

x

4

2,
..7

...., ,...:' .f.'

,

-.
.

Use the number plane above to complete the followinq equations.

.-A ...

1. TU + UX =

2. [(3,1) to (5,1+)) + [(5,11) to (6,2)] = r( , ) to (_,. )

..a. .....N.

3. WR + = WT

4. [ (____,____) to (,)]

5.

....i ..A.
+ Rli = TW

+ (3,1) + (8,5)] = 1(3,6) + (8,5) I



Level: 21 Step: Z

21-29

Concept: Measurement

I. Concept:

Measurement: Frequency Distributions.

II. Behavioral Objective:

The student given.a histogram, frequency table or frequency polygon
will be able to determine the mean, median, and mode.

III. Mathematical Ideas:

A. The- mean is- the sum of all the Items In a set of data divided by
the number of the items.

B. The median is the middle item when the set of data is arranged in
increasing or decreasing order.

C. The mode is the item in a set of data appearing with the greatest
frequency.

D. The mean, median, and mode are used to summarize statistical re-
. lationships and can be presented in frequency tables, histograms,

and frequency polygon.

IV. Vocabulary To Stress:

frequency distribution mean
frequency table median
histogram mode
frequency polygon

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 490-494, (77)

Book: 8

Houghton Mifflin (1972) p. 270 (48)

337



21-30

Level: 21 Step: Z

WORKSHEET (1)

Concept: Measurement

From the following figures, determine the mean, median, and mode.

6-

5-

4

3

0

ages

..d.walsor-4.-
.

i

I

i I

7'.-----1--m-1
I

7...mlMM.I.P1

1

7.

I i
?

I--- 1 4 # 4 i 1 1

4 6

Figure A

8 9

Figure A shows the ages of 20 girls in the Junior Athletic Club. From
the data shown in this figure determine the mean, median, and mode.

Answer

1. mean (a) 6 (b) 7 (c) 8

2. median (a) 7 (b) 8 (c) 9

3. mode (a) 6 (b) 7 (c) 8



Level: 21 Step: Z

WORKSHEET (cont. 2)

12 -

it -

10 -

9-
$

7
>. 6

2 5
g 4
(17; 3

1,- 2 _

1

0-

21-3i

Concept: Measurement

45 50 55 60 65 70 75 80 85

temperature

Figure B

Figure B shows the average temperatures for 30 days in June in New York
City. From the data shown in this figure determine the mean, median,
and mode.

Answer

4. mean (a) 70

5. median (a) 70

6. mode (a) 70

(b) 65

(b) 65

(b) 55

(c) 67
3

(c) 60

(c) 80

Scores Frequency s x f

95 1 95
90 4 360
85 10 850
80 12 960

75 8 600
70

--rato
5 350

321540 .

Figure C

Figure C shows the scores of 40 junior high students in a mathematics test.
From this data determine the mean, median, and mode.

7. mean (a) 85 1 (b) 80 (c) 80
8. median (a) 75 (b) 85 (c) 80

9. mode (a) 75 (b) 35 (c) 80

10. Wh, h of the above figures is a histogram?

(a) Figure A (b) Figure B (c) Figure C
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21-32

Level: 21

12

10

8

Step: Z Concept: Measurement

WORKSHEET (I)

6

4

7
Cr
0 2 1.

0

grades 60 65 70 75 8o 85
I %

90

Figure A

Figure A shows the grades of 30 students in a science class. From this

figure determine the mean, median and mode. Circle the correct answer.

12-

(c). 80

1. mean (a) 80 (b) 77 (c) 75

2. median (a) 86 (b) 75 (c) 75

3. mode (a) 65, 70 & 85 (b) 75

12

10

8

L)>* 6
a

34

/4'2

0 4 1

weights80 85 90 95 100 105 110

Figure B

Figure B shows the weights to the nearest 5 lbs of 30 boys in the

Intermediate Swim Club. From this figure determine the mean,

median, and mode. Circle the correct answer.

4. mean : a) 95 (b) 98 (c)

5. median (a) 95 (b) 100 (c)

6. mode (a) 90 & 105 (b) 95 J.
2

100

105

(c) 100

340



Level: 21 Step: Z

WORKSHEET (cont. 2)

21-33

Concept: Measurement

Salaries Frequency
isxf1

$6,000 4 24,000

$7,000 3.) 21,000 i

$8,000 3
t

24,000 !

$9,000 6
1

54,000 1

$10,000 4 40,000

$11,000 5
;

55,000 1

Total 25 218,000

Figure C

Figure C shows the salaries of a group of 25 salesmen. From this
figure, determine the mean, median, and mode. Circle the correct
answer.

7. mean (a) $9,000 (b) $8,720 (c) $3,500

8. median (a) $9,000 (b) $8,750 (c) $8,000

9. mode (a) $9,000 (b) $6,000 & $11,000 (c) none of these

10. Which of the above figures is a-frequency polygon?

(a) Figure A (b) Figure B (c) Figure C
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21-34

Level: 21 Step: Z Concept: Measurement

ENRICHMENT EVALUATION (1)

From the following figures determine the mean, median, and mode.

10

d
9

7

6

5

U4
3

S

t-
t- 0

I i

. 4--

I----r-----t-
I-......_. _

--
______

i------- .--------,
:-----I
I

1

I

I

I

II.,

-
..______

_

__....-

........,...........

!

.----- .-

_________I_____i

.

ages 10 11 12 13 14 15

Figure A

Figure A shows the ages of 30 boys on the Intermediate Swim Team. From

tnc data shown in the figure determine the mean, median, and mode.
Circle the correct answer.

1.

2.

3.

mean0

median

mode

(a)

(a)

(a)

12

12

12

(u)

(b)

(b)

12.5

12.5

12.5

(c)

(c)

(c)

13

'13

13

10. ; -. . . ;

---i----

6 t- i,

,

P
4 1

' i L............

i

6
,___.....

. 4 I
4 !

0 \
I

c 4 iI) / \ ii

)Cr i ,i

,

,. , . I

0

pounds 33 43 42 44 46 46 y0 52 54 56

Figure

Figure B shows the weights in pounds of 25 kindergarten children. From

the data shown, determine the mean, median and mode. Circle the correct
answer.

4. mean (a) 46

5. median (a) 45

6. mode (a) 44

5
(I,)(u) 44 1

5

(D) 44 ..

3

(b) 46

3112

(c) 46

(c) 46

(c) 48



Level: 21 Step: Z

21-35

Concept' Measurement

ENRICHMENT EVALUATION (cont. 2)

Score Frequency s x f

100 1 100

95 3 285

90 3 270

85 9 765

8) 8 640

75 6 450

Total 30 2510

Figure C

Figure C shows the test scores of 30 students. From the data shown
determine the mean, median, and mode. Circle the correct answer.

7 mean (0' 8h I
3

8. median (a) 85

J. mode (a) 95

(b) 83 1

(b) 83 -2-

3

(b) 90

(c) 85

(c) 80

(c) 85

10. Which of the above three figures is a frequency polygon?

(a) A (b) B (c) C

343



21-36

Level: 21

I. Concept:

Step: Z Concept: Number sentences
& Phrases

Number sentences and Phrases: Solving consumer problems (compound

interest and installment buying.)

II. Behavioral Objective:

The student given a problem on compound interest or installment buying
will be able to solve it.

III. Mathematical Ideas:

The basic relationship used in interest problems is:

Interest = Principal x Rate x Time.

IV. Vocabulary To Stress:

compound interest balance
principal installments

rate carrying charge
time semiannually
down payment quarterly

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 477-481



Level: 21

21-37

Step: Z Concept: Number sentences
6 Phrases

WORKSHEET

1. Jean opened a savings account with a deposit of $70. The bank pays

3 1 % interest, compounded semiannually. What was the amount of

Jea7n's account at the end Of 2 years?

2. Find the compound int:r t on $300 at 6% per year compounded semiannually
for 3 years.

Find the compound interest on $400 at 8% per year compounded quarterly
for 2 years.

4. The cash price of a TV set is $144.40. The installment price is $24.50
down and $7 a week for 20 weeks. What is the total installment price?
How much more is the installment price than the'cash price?

5. The cash price of a suit is $75. The installment price is $15 down and
$6 a week for 12 weeks. Find the total of the installment payments.
Find the carrying charge.

6. Mrs. Thompson bought a washing machine that sold for $238.00. She had

to make a down payment of 10% of this price. What was -the amount of

the down payment? What was the balance due?

345



21 -38

Level: 21 Step: Z Concept: Number sentences
& Phrases

ENRICHMENT EVALUATION

1. Find the compound interest on $800 at 9% compounded semiannually for
2 years.

2. At 5% per year compounded semiannually, how much will $2000 amount to in-
one year?

Find the installment price and-carrying charge in Problems 3-5.

Cash Price Down Payment Regular Payments Time

3. $60 $10 $6 a month 9 months

4. $32 $5 $2 a week 15 weeks

5. $150 $20 $20 a month 7 months

3.

4.

5.

ANSWERS



.

Level:

21-6

1. -3,

2. -1,

3. -2,

4. -2,

5. -5,

21-8

1. (a)

(b)

2. (6)

(b)

3. (a)

.
(b)

4. (a)

(b)

21 -9.

1. G

2. F

3. C

4. A

21

-2, -1, 0,
0, 1, 2

-1, 0, 1,
-1, 0, 1,

-4, -3, -2

obtuse.

isosceles
acute
scalene

right

isosceles
acute
isosceles

1

2,

2

ANSWERS TO WORKSHEETS

6.

7.

3 8.

9.

10.

5.

6.

7.

8.

5.

6.

7.

8.

-4,

-3,

-1,

-4,

-1,

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

none
B

E

D

-3, -2, -1
-2, -1, 0, 1,

0, 1, 2, 3, 4,

-3, -2, -1., 0

0

acute
equilateral

obtuse
scalene
right

scalene
obtuse
isosceles

2, 3

5

-

21-12

1. 8 6. 21 11. 16 16. r3

2. 0 7. 20 12. 30 17. -25

3. 21 8. -13 13. -2 18. 16

4. 1 9. 4 14. -21 19. -2

5. -5 10. 1 15. 2 .20. 1

21-13

1. 16 6. 26 11. 2 16. 1

2. 42 7. 15 12. -15 17. -12

3. 2 8. -81 13. -24 18. -19

4. '24 9. 7 14. -2 19. 16

5. 8 10. 2 15. 0 20. -3

21-39



21-40

Level: 21 ANSWERS TO WORKSHEETS

21-15 \I

r-1

.- --0

21-16

1

1

S

11

r

tom;

g )
......1

.....--- 4 -

21-18

1. 30 sq. ft.
2. 21-sq. cm.
3. 18 sq. mm.
4. 130 sq. in.
5. 4000 sq. km.

21-19

1. 480 sq. mm.
2. 7 sq. in.

8

3. 125 sq. km.
4. 21. sq. yds.
5. 112 sq. cm.

II.

A (-1, 3) G (-2,2)

B (4,0) H (0,-2)

C (4,-3) I (1, 1)

D (-1, -4) J (-2, 0)

E (-3, -1) K (-4, 2)

F (4,4) L (-4, -2)

K (-3, 4) Q (2,3)

L (1,2) R (-4,o)

m(o,-4) S (4,-3)

H (-2, -2) T (2,0)

0 (3, -1) u (-4, -3)

P (-1,2) V (o, 4)



Level: 21

21-21

ANSWERS TO WORKSHEETS

1.

2.

3.

4.

5.

$880

$14

$48
$16.80

3%

6.

7
_ 8.

0
.9.

10.

$100

$32,
4o%
$50

$4,

$48

$12.25, $37.50, $1.18

ANSWERS TO ENRICHMENT

WORKSHEETS

21-23

21-41

1. 21 6. 20,100 11. 1400 16. 26 21. 1966

2.

3.

9

15

7.

8.

1,040

251

12.

13.

1900

3

17.

18.

44

49

22.

23.-

1492

709

4. 25 n.. 40o 14: 7 19. 10,101 24. 190
5. 10,100 to. 1,100 15. 14 20. 30,602 25. 1776

II.

1. VIII 6. XLIX 11. LXIV 16. MMCDXLVII 21. MMDCCCVIII

2. XVIII 7. CMXC1X 12. MMMCM 17. CX 22. CMIII

3. XIX 8. CDXLIX 13. CXXIV 18. DL 23. IIMII

4. XIV 9. mchLxIx 14. MDCVII 19. MX 24. XCVIII

5. XXIX 10. MCCCLVII 15. CDXXI 20. MCDLXXXII 25. CXCIV

21-30 and 21-31

1. b 6. a

2. a 7. b

3. c 8. c

4. c 9. c

5. a 10. a

21-32 and 21-33

1. b 6. c

2. a 7. b

3. c 8. a

4. b 9. a

5. b 10. b

21-37

1. $75.04
2. $58.21

3. $63.66
4. $164.50, $20

5. $87, $12
6. $23.80, $214.20 tr



21-42

Level: 21 EVALUATION

21-24

1. 14,000 6. R
2. 110 7. MCDLXII

3. 550,000 8. MIX
4. 1.021 9. XXCDL1X

5. 2,447 10. al

21-26

1. 4

2. 21

3. 143

4. 104
5. 8

21-28

1. TX

2. (1,1) to (6,2)
3. RT

4. 11,6) to (3,1)

5. TR

21-34 and'21-35

1. b 6. a

2. c 7. b
3. c 8. a

4. a 9. c
5. c 10. b

21-38

1. $154.01

2. $2101.25

3. $64, $4

4. $35, $3
5. $160, $10



Level: 21 ANSWERS - Post Test I

Step A

Addition & Subtraction Measurement

1. -12 31. 108 lbs.

2. 80 32. 43°
3. -46 33. $2.40
4. -15 34. 3

5. -22 35. 5

Multiplication Number Sentences

6. -36 36. -2
7. 96 37. 23
8. 42 38. 2

9. -608 39. 3

10. -48 40. -2

Division

11. -12

12. -16

13. 14

14. -18

15. 8

Graphs

Step D

Graphs

41-50. see graph answer sheet

21-43

16. _.---. . >....

-5 -4 -3 -2 -1 0 1 2 3 4 5

17. ,..
-5 -4 -3

4.

-2 -1 0 1 2 3 4 5

18. 2
-5 -3 -2 -1 0 1 2 3 ,4 5

19.

-5 -4 -3 -2 -1 _0 1 2 3 4 5

20. 0 -
-5 -4 -3 -2 -1 0 1

t. -a-

2 3

t
4 5

Geometry Geometry Number Sentences

21. b 51. 55 1 56. $36
22. a 52. 6 2- .57. 25%

23. b 53. 50 2 58. $175
24. c 54. 280, 59. $7.20
25. a 55. 12 60. $50

26. c

27. c

28. a

29. a

30. b t;'.1
h./..1-



21-1th

Level: 21 ANSWERS - Post Test 1

Step B

Graphs

r r
I

r
1 r r 1 r

1

: r
I i

i

.--:
t
F

...4".

.

t 1
.

fI.. A

..--
1

40.1....

PI.

irs

t

1.--.........+.

1
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4"0

1

01V
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t A
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1r,

Level: 21 ANSWERS - Post Test tl

Step A

Addition & Subtraction Measurement

1. -7 31. 26
2. 75 32. 16

3. 1 33. $3.80
4. -22 34. 4

5. -58 35. 6

Multiplication Number Sentences

6. -231 36. 96

7. 125 37. -4
8. -132 38. 0

9. 52 39. -9

10. -690 40. 4

Division

11. -25

12. 7

13. 11

14. -14

15. 16

Graphs

16.

17.

18.

l9.

vs 41,-

-5

4

-4 -3 -2 -1 0 1

-5 -4 -3

a

-2

4

-I

a

0

a

1

*i4.
-5 -4 -3 -2 -1 0 1

-5 -4 -3 -2 -1 0 1

20.

Step B

Graphs

41 - 50 see graph.answer sheet

2 3 4 5

t :1

2 3 .4 5

3 II- 5

2 3 4 5

21-45

Geometry Geometry Number Sentences

21. a 26. b 51. 54 56. $12
22. c 27. a 52. 84 57. $501

23. b 28. a 53. 80 58. 20%
24. a 29. c 54. 15 59. $64
25. c 30. c 55. 16 60. $75



21-46

Level : 21 ANSWERS - Post Test 11

Step B

Graphs

I

i
!

1 I

I 14 I
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1 i
! i
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I

r- '
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i 1
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I t
1
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Level: 22

I.' Concept:

22-1

Step: A Concept: Numeral

Numeral: Extending the set of nonnegative rational numbers to

include negative rationals.

II. Behavioral Objective:

The student given either the graph of any rational number or its
coordinate will be able to write the one not given.

III. Mathematical Ideas:

Negative rational numbers are rational numbers assigned to point
to the left of the origin on the number line.

IV. Vocabulary To Stress:

-negative-rational number
directed number (sign indicates direction, numeral indicates distance)

V. Activities:

A. Assign Houghton Mifflin (1967, 1970) pp. 5-6: 15-32

or Addison-Wesley (1971) pp. 129: 1

B. See worksheet on following page.

Text References:

Book: 8

eio.:(,1tOn Mifflin (1967, 1970) PP. 2-6, (1, 2, 4: Sec. 1-3)

Addi-sonWesley (1970 pp. 128-129



22-2

Level: 22 Step: A

WORKSHEET

Name the number Illose graph is shown.

2.
.< 1 1 1 II II t--4-1t-->

0 5

3. -ct$41
2

14 t4itii;
8

14.
I + 1,

34-
1.1

44* 14

5.
4 1 i fy

-2 4

Graph each number on the glyen number line.

6. 4

7. -15

8. 3

9. -2

10. -4

Concept: Numeral

1i

-6

I

-4

1 1

1

1 1 1 t

I ti

( 1

-25
1

0

1

1 1?

1'< 1 1 1 1 i 7

2

111111i t-f--)
2 6

358



LeVel: 22

22-3

Step: A Concept: Order

I. ,Concept:

Order: Comparing rational numbers.

II. Behavioral Objective:

The student given any 2 rational numbers will be able to write a

true statement comparing them by using the symbols <, = or >.

III. mathematical Ideas:

Comparison property: If M, U. R, then one and only one of the
following statements is true: M < N, M = N, M > N.

V. Vocabulary To Stress:

rational numbers

V. Activities:

Assign Houghton Mifflin (1967, 1970) Book 8 p. 20: 1-8

Extend understanding by using Houghton Mifflin (1967, 1970) Book 8,
p. 20: 9-18

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 17 -21, (4: Sec. 10, 11)

359



22-4

Level: 22 Step: A Concept: Geometry

I. Concept:

Geometry: applying the propertieg of corresponding, vertical,
alternate exterior, alternate interior, and supplementary angles.

II. Behavioral Objective:

The student given two parallel lines cut by a transversal and the
degree measure of one of the eight resulting angles will be able
to write the degree measure of each of the other seven angles.

III. Mathematical Ideas:

When a transversal intersects two parallel lines, eight angles are
formed:

I

1'

A.
t

pairs of corresponding angles, vertical angles, alternate
exterior angles, and alternate interior angles have equal
measure.

B. two adjacent angles which form a straight angle are supplementary
(the sum of their measures in degrees is 180):

IV. Vocabulary To Stress:

supplementary angles (see Houghton Mifflin (1967, 1970) Book 7, p. 425)
transversal

corresponding angles alternate exterior angles
vertical angles alternate interior angles
straight angle (see Houghton Mifflin (1967, 1970) Book 7, p. 268)

V. Activities:

See worksheet on the following page.

Text References:

Book: 7

Addison-Wesley (1971) pp. 380-381

Book: 8

Houghton Mifflin (1967, 1970) pp. 87-89, (15: Sec. 1-9 only)
Houghton Mifflin (1972) pp. 284
Addison-Wesley (1971) pp.- 292-293



22-5

Level: 22 Step: A Concept: Geometry

WORKSHEET

Refer to the figures and complete the statements.

/ 2

6- 6

7

z
6 7 r

361

m° 4.f.. 1 = /2"

m° L. 2 =

m
o

3 =

m° G 4 =

mo 4:

m° 4 6 =

7 =Gmo

mo L. .8

mo

m° Z 2 =

moz 3

m° L 4 =

mo L. 5

m°L. 6 =

mo L 7 =

m° Z. 8=

mo 4 1 =

mo L. 2 =

moz. 3=

m° 4=

m° 4 5 =

mo L. 6 =

m° 4. 7= 100
m o L. 8



22-6

Level: 22 Step: A Concept: Number sentences

I. 'Concept:

Number sentences: translating word phrases into number phrases.

II. Behavioral Objective:

The student given a word phrase will be able to write the corres-
ponding open number phrase.

III. Mathematical Ideas:

A number phrase is a phrase that names a number. An open number
phrase is a number phrase containing a variable.

IV. Vocabulary To Stress:

number phrase
expression

V. Activities:

A. Assign Houghton Mifflin (1967, 1970) Book 8, pp. 261-2: 1-12 and 25 -36

B. See worksheet on following page.

Text ReferenceS:

Book: 7

Houghton Mifflin (1972) pp. 8, 43

Book: 8

variable replacement set or
open number phrase reference set

-Houghton Mifflin (1967, 1970) pp. 258-262, (41)
Houghton Mifflin (1972) p. 8
Addison-Wesley (1971) pp. 40-42 (10)



Level: 22 Step: A

WORKSHEET

Write an open number phrase for each word phrase.

1. the product of x and 4

2: 6 less than y

3. the product of 5 and the sum of 3 and x

4. the quotient when the product of x and 4.is
'divided y 9

5. half the sum of 7 and y

6. the sum of 5 times x and 7

7. 4 less than twice y

8. the square of the sum of x and y

9. the sum of the square of x and y

10. the quotient when the sum of 5 and x is
divided by the square of x

9U
. t i t.0

22-7

Concept: Number sentences
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22-8

Level: 22 Step: B Concept: Numeral

Concept:

Numeral: naming opposites of rational numbers (additive inverses).

II. Behavioral Objective:

The student given any rational number will be able to write its
opposite (additive inverse).

III. Mathematical Ideas:

A. Opposites are pairs of numbers whose graphs on a number line
are the same distance from zero but on opposite sides of it.

B. Opposites are pairs of numbers whose sum is zero.

IV. Vocabulary To Stress:

opposites additive inverse
the negative of a number = the opposite of a number

V. Activities:

Note: Stress the difference between " a negative number" and "the
negative of" or "opposite of" a number.

Text References:

Book: 8

Boughton Mifflin (1967, 1970) pp. 141-16, 47, 237, (3)

Addison-Wesley (1971) pp. 128-129



Level: 22 Step: B Concept: Order

22-9

1. Concept:

Order: Simplifying inequalities involving the symbols V, V.

II. Behavioral Objective:

The student given an inequality of the form a 4 b, ai b, a 4: 13, a b,

when a and b are rational numbers, will be able to write an equivalent

statement without the negation symbol.

III. Mathematical Ideas:

a and b are rational numbers. If a b, then.a > b. If a V b,

then a< b. If a b, then a> b. If a V b, then a< b.

IV. Vocabulary To Stress:

nonpositive
negation symbol / )

V. Activities:

A. Assign Houghton Mifflin (1967, 1970) Book 8, p. 21: 19-26.

B. See worksheet on following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 1721

365
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22-10

Level: 22 Step: B Concept: Order

WORKSHEET

Fill in the blank with one of the symbols ,

inequality.

1. x i y

2. y ; z

, ,

x

y

to make an equivalent

y

z

3. a A b a

4. c i d c d

5. e i f e f

6. g h g h

7. mg n m n

8. p q P

9. r s r s

10. t i y t Y



Level: 22

22-11

Step: B Concept: Geometry

I. .Concept:

Geometry: constructing with a compass and ruler.

II. Behavioral Objective: .

The student given only a compass and ruler will be able to:

A. bisect a given line segment

B. copy a given angle

C. bisect a given angle

D. construct a perpendicular to a given line from a point on the
line-

.E. construct a perpendicular to a given line from a point not on
the line

Ili. Mathematical Ideas:

A. A compass is used to draw a circle or an arc with a given radius.

B. A compass is also used to mark off a given length on .a line.

C. See Addison-Wesley (1971), Book 7, p. 264 (TE)

IV. Vocabulary To Stress:

compass bisect' perpendicular

V. Activities:

See Houghton Mifflin (1972) Houghton Mifflin (1967, 1970)

A. Book 7:

Book 8:

p. 106

p. 105

Book: 8

A. p. 94

B. Book 7: p. 292 B. 2. 95
Book 8: p. 289

C. p. 96
C. Book 7: p. i07

Book 8: p. 105 D. p. 126

D. Book 8: p. 105 E. p. 127

E. Book 8: p. 105

e7.1;467



22-12

Level: 22

Text References:

8001: 7

Houghton Mifflin (1972)

Addison-desley (1971)

Book: 8

Houghton Mifflin (1972)
Addison-Wesley (1971)

Step:

pp. 106-107,
pp. 264-266

pp. 105, 289
pp. 183-184,

B

292

(51,

(20,

(41)

52,

50)

Concept: Geometry

54)

Houghton Mifflin (1967, 1970) pp. 93-96, 126-127

4

36 8

I,



Level: 22

22-13

Step: B Concept: Number sentences

I. Concept:

Number sentences: evaluating open number phrases.

II. Behavioral Objective:

The student given an open number phrase and a value for the
variable will be able to evaluate the phrase.

III. Mathematical Ideas:

Order of operations: perform the operation within the grouping
symbols before performing other operations.. In the absence of
grouping symbols: (1) multiply and divide together in order
from left to right, (2) then add and subtract in order from
left to right.

IV. Vocabulary To Stress:

value evaluate a number phrase replacement set

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 262-265, (42)
Houghton Mifflin (1972) (2)

369



22-14

Level: 22 Step: C Concept: Numeral

I. 'Cdncept:
y

Numeral: 'aetermining absolute value

II. Behavioral Objective:

The student given any rational number will be able to write
its absolute value.

III. Matnematical Ideas:

If a: 0, la I =a
If a 7 0, lal = -a

IV. Vocabulary To Stress:

The absolute value of a rational
number is either that number or
its opposite, whichever is non-
negative.

absolute value = distance from zero on the number line
Ial = the absolute value of a

V. Activities:

A. If you introduce absolute value as gdistance from zero" the
student will find it easier to understand. (We have already
described a directed number as one whose sign :ndicates di-
rection, and whose numeral indicates distance.) Since dis-.
tance is always nonnegative, absolute value is always non-
negative.

B. Discussion question: Can you walk a negative distance? (If

they say "yes", have them show how. Then show them that they
were walking a positive distance in a negative direction.)

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 21-25, (4, Sec. 4, 5, 6)
Houghton Mifflin (1972), p. 227
Addison-Wesley (1971) pp. 71-73, (18)

..



Level: 2.!

I. Concept:

22-15

Step: C Concept: Addition &
Subtraction

Addition & Subtraction: adding and subtracting rational numbers.

II. liehavioral Objective:

The student given two or more rational numbers will be able to
compute their sum or difference.

III. Mathwatical Ideas:

A. Audition on the number line.

B. The sum of any two negative rational numbers is always a negative
rational number.

C. If a and b represent negative rational numbers, then la
la + bl.

n. 10 find the sum of two rational numbers a and b when one is pos-
'Live and the other is negative and lal 01 bl, you subtract the

lesser of lel and 1b1 from the greater, and prefix the sign of
the number having the greater absolute value to the numeral for
the difference.

E. Closure, commutative, associative, additive identity, additive
inverse properties of addition.

F. The sum of any two positive rational numbers is always positive.

G. To add two fractions first write them with their LCD, than add
the numerators ane write this sum over the LCD.

H. Definition of subtraction: If a, b, c are rational numbers
and a + b = c, then c - a = b and c - b = a.

I. If a and b are rational numbers, then. J b = a -+ (-b).

J. To subtract a rational number, add its opposite.

K. Note: It might help ti emphasize that we chance a subtraction
problem into the associated addition problem in order to use
the addition properties.

Text References:

Book: 8

Houghton Mifflin (1967, 1970)- pp. 32-55, 108, 220, (5, 6, 7, 8)
Houghton Mifflin (1972) pp. 246, 386, 388-389, -(43: 1-18, 72, 73)
Addison-odesley (1971) pp. 130-135, (26, 27, 28, 29)



22-16

Level: 12 Step: C Concept: Multiplication

I. 'Concept:

Multiplication: multiplying rational numbers.

II. Behavioral Objective:

The student given two or more rat anal numbers will be able to
compute their product.

III. Mathematical Ideas:

A. If two rational numbers have like signs, their product is positive.

B. If.two rational numbers have unlike signs, their product is
negative.

C. Closure, commutative, associative, multiplicative identity,
multiplicative inverse, and distributive properties of
multiplication.

D. Procedure for multiplication of fractions and decimals.

0/. Activities:

A. Introduce " " symbol for multiplication and expressing the
multiplication of two letters or one letter and one numeral
by writing them together. Multiplication is also expressedoy
using parentheses.

Example: 2 3 instead of 2 x 3
3a instead of 3 x a
'ab instead of a x b
a(b) instead of a x b
(a) b instead of a x b

B. A good review of multiplying positive fractions and decimals
would be helpful in beginning this lesson. Houghton Mifflin

(1972) Book 8, has a good variety of these problems in the
"Extra Practice" pages at the back of the book.

Text References:

Book: 8-

Houghton Mifflin (1967, 1970)

Houghton Mifflin (1972)
-Addison-Wesley (1971)

PP..62-72, 108, 220, (10, 11, 12)

PP. 247, 249, 250, 390-391 (43: 19-27, 73)

pp. 136-139, 258-260 (30)



Level: 22

22-17

Step: C Concept: Division

I. .Concept:

Division: dividing rational numbers.

II. Behavioral Objective:

The student given two rational numbers will be able to compute
their quotient.

III. Mathematical Ideas:

A. If a, b, n are rational numbers, and b i 0, then a + b = n if

and only if nb = a.

B. To divide by a rational number, multiply by its reciprocal
(multiplicative inverse).

C. Since division has been re-written as multiplication, the
laws of signs for multiplication hold..

IV. Activities:

Note: Students can usually follow this line of reasoning very

easily:
a + b = 2.= a( 1 )

b b

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 73-77, 108, 220, (13, 14 4,, -, x, i.)

Houghton Mifflin (1972) pp. 247, 249, 250 (43: 28-36)

Addison-esley (1971) pp. 144-145, 147-148, (32)



22-18

Leyel: 22 Step; C Concept: Number sentences

I. Concept:

Number sentences: using the replacement set to find the solution set.

II. Behavioral Objective:

The student given an open sentence with a finite replacement set will
be able to write the solution set.

III. Mathematical .Ideas:

Solution set C.: replacement set

IV. Vocabulary To Stress:

number sentence equality root
open number sentence statement solution set
equation solution replacement set

V. Acti'vities:

Note: Since the vocabulary in this section is extremely important,
it would be a good idea to cover this section verbally in H. M.(1967,
1970), Book 8, pp. 266-269 and pp. 270-271: 1-10 and 17-30; stressing
the vocabulary above. Ditto #43 goes along with this. Then assign
pp. 270-271: 11-16 and 31-34.

Text "References:

Book: 8

Houghton Mifflin(1967, 1970) PP. 266--271, (43)
Houghton Mifflin(1972) . pp. 384-385
Addison-Wesley (1971)

. pp. 29-30

374



Level: 22

I. ,Concept:

Step: D Concept: Sets

22-19

Sets: determining whether a given set is closed for a specified

operation.

II. Behavioral Objective:

The student given a set and an operation will be able to state
whether the set is closed for that operation.

III. Mathematical Ideas:

A. A set is said to be closed under a particular operation when
the result of performing the operation on members of the set
is also a member of the set.

B. The set of rational numbers has the closure property for
addition and multiplication because the sum or product of
any two rational numbers is a rational number.

IV. Vocabulary To Stress:

closure

V. Activities:

A. See Houghton Mifflin (1972 Book 7, p. 382: 1-12
Book 8, p. 385: 19-22

Note: The chart on p. 385 in Book 8 has an error. Under

Subtraction {whole numbers} and {even numbers} the answer

is NO.

B. See worksheet on following page.

Text References:

Book: 7

Houghton Mifflin (1972) p. 382

Addison-Wesley (1971) p. 170: 3

Book: 8

Houghton Mifflin (1972) pp. 223, 384-385, 404

'750,
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22-20

Level: 22 Step: D Concept: Sets

WORKSHEET

In the blank, write "yes" or "no" to tell' whether each set is closed
for the given operation.

1. {1, 0}, multiplication

2. {multiples of 3}, addition

3. {whole numbers}, subtraction

4. {rational numbers}, division

5. {odd numbers}, addition

6. {1, 0}, addition

7. {negative rational numbers , multiplication

8. {negative integers}, addition

9. {1, 2, 4}, multiplication

10. {1, 0}, subtraction

11. {integers}, division

1 1

2
12. {-7,-. 1, 1 -}, addition

L

13. {rational numbers}, subtraction

14. {1}, division

15. {integers }, multiplication

C76



Level: 22 Step: D

22-21

Concept: Number sentences

I. Concept:

Number sentences: solving equations by inspection.

II. Behavioral Objective: .

The student given a simple linear equaLion in cne variable will
be able to solve it over the set of rational numbers by=-inspection.

III. Mathematical Ideas:

Solving an equation by inspection means finding the solution set by
looking at it, reading it for meaning, and using common sense.

IV. Vocabulary To Stress:

solving over a .given set

Text References:

Book: 8

solving by inspectiod

Houghton Mifflin (1967, 1970) pp. 271-275, (44)

Houghton Mifflin (1972) pp. 10-11

Addison-Wesley (1971) pp. 34-35 (5, 0-

4,ir"T";



22-22

Level: 22 Step: Z Concepts: Sets

I. Concept:

Sets: Specifying sets using set-builder notation.

II. Behavioral Objective:

The student given a set specified in set-builder notation will be
able to write it out in words.

III. Mathematical Ideas:

-A set S may be specified-by showing in braces a variable x, then a
colon (:)=-meaning "such that", and finally a description of the

variable.

Example: S =_{x: x + 2 = 7} (Read as "the set of all x such
that x + 2 = 7".)

Sometimes a vertical slash (1 ) is used instead of a colon.

Example: S = {x I x + 2 = 7}

IV. Vocabulary To Stress:

See Houghton Mifflin (1967, 1970)- Book 8, pp. 9-11.

N = {natural numbers} J = {integers}

W = {whole numbers} R ={rational numbers}

V. Activities:

See worksheets on the following pages.

Text References:

Book -: 8

Hougnton Mifflin (1967, 1970) pp. 9-11

Other References:

Christian, Robert R., Introduction to Logic and Sets, pp. 50-55,
Blaisdell Publishing Company.



Level: 22 Step: Z

WORKSHEET

Specify each set by roster (list):

Example:

{a : a > 1, a E N} = {2, 3, 4, ...}

1. {b : b < 4, b E W}

2. {c : c + 5 = 5, ce: W}

3. {d : d > 8, d < 12, d E W} =

4. {j : 4j = 10, j =

5. {f : f E w} =

6 . : x +13 = 9, x 6 =

7. {y : 2y - 2 = 2 , y E N} =

8. {z : 3z = 1, z 11 .

Concept: Sets

379

22-23



22-24

Level: 22

Write out in words:

Step: Z Concept: Sets

WORKSHEET

Example: {g : g < 7, g 6 ,/}

The set of all g such that g is a whole number less than 7 or the
set of g such that g is less than 7and g is a whole number.

1. {b : b + 4 = 18, b6 R}

2. {x : 3x = 12, x 6 R)

3. {y : 2y - 1 .E 5, y J}

Ii. {c : 1 < c < 4, c e R}

5. {d : d> 100, d ti1+1}

/



Level: 22 Step: Z Concept: Sets

ENRICHMENT EVALUATION

22-25

Write out in words in the space provided.

1 . {x: -2 < x < 5, x 6 N}

2. {x: x < 11, x E W, x # 0}

3. {y: 4y + 7 19, y e N)

I). {a: a e .1, a < 0}

5. {b: 3b = 1, b 6 R}

pal



22-26

Level: 22 Step: Z Concept: Sets.

I. Concept:

Sets: Thinking independently -- "Just For Fun".

II. Activities:

See Houghton Mifflin(1967, 1970), Book 8:
A. p. 29

B. p. 219

C. p. 309''

0. pp. 404-405

Note: There is no separate evaluation for this unit; however;
the answers to these problems are in the back of the

teacher's edition.

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 29, 219, 309, 404-405.



22-27

Level: 22 Step: Z Concept: Sets

I. Concept:

Sets: Thinking logically -- beginning logic.

II. Behavioral Objectives:

The student given:

A. a sentence containing the word "is", will be able to -tate
whether or not the "is" can meaningfully be replaced by " = ".

B. a proposition ( %) will be able to state its .truth value (r (I;) ).

C. two propositions, will be able to state truth values using the
operations of conjunction, disjunction, or negation.

III. Mathematical Ideas:

A. The word "is" has many meanings. One of these is that of

identity. In logic, " = " and "is" are both used to mean

"is identical with".

B. A proposition has the truth value T if it is true and truth-value

F if it -is false.

I) (.) means "th::: truth value of proposition'

C. When 2 statements are combined by the word and, the result is

their conjunction. The symbol "A" is useder the operation

of coniunction.

D. When 2 statements are combined by the word or, the result is

their disjunction. The symbol "V" is used for the operation

of disjunction.

E. The negation of a proposition is the expression "It is false that"

followed by the proposition itself. The symbol "," is used for

the operation of negation.

IV. Vocabulary To Stress:

identity equal substitution

transitivity symmetry. propositions

truth values conjunction disjunction

negation symbolic form " ?'(x) II

11/
si 11

c)(71,)f.,;(j)



22-28

Level: 22

V.. Activities:

Step: Z Concept: Sets

Christian, pp. 3-11, (Introduction, equality, propositions and
truth values, basic operations)

References:

Robert R. Christian, Introduction to Logic and Sets, second
edition, Blaisdell Publishing Company, 1965.



Level: 22 Step: Z Concpet: Sets

ENRICHMENT EVALUATION

22-29

I. Place a check mark () by any of the following sentences in
which the word "is" can meaningfully be replaced by the equality
sign ( = ).

1. My name is John.

2. John is in the 8th grade .

3. Every mother is a women.

4. The capital of Missouri is Jefferson City.

5. Math is fun.

II. Find 1"(x).

1. x = "7 is an integer."

Y(x) =

2. x_ =_ "3 x6+5x3.5x6+3x 0"

1(x)

3. x= "2y = 8 when y = 4"

11(x) =

4. x = "2 + 2 = 2 x 2"

11(x) =

5. x = "-3 < 2"

1(x) =

III. Let p be "2 x 3 = 6" and Vet q be "-4 + 6 = -10". Find 7/(each of the
following).

1. (p A -' q)

2. id(. p V q) =

3. r [". (e-p ^-1 (10 =

. r p A q) V (a A :01

5 r [^'(P V 0] =



22-30

Level: 22 Step: Z Concept: Numeral

I. Concept:

Numeral: Using greatest integer notation.

II. Behavioral Objective:

The student given a rational number written in "griatest integer"
notation will be able to write the integer named.

III. Mathematical Ideas:

A. If n is a rational number, [n] 4.. n.

B. If n is an integer, [n] = n

C.
[ 3

means "the greatest integer not greater than 3 "
2 2

1

D. [3 1

-i-
] = 3.

4

IV. Activities:

See H.M. (1967, 1970), Book 8, p. 81

Text References:

Book: 8

Houghton Mifflin (1967, 1970), p. 81



Level: 22 Step: Z

ENRICHMENT EVALUATION

State the integer named by each symbol.

2. [5 11

3.

4. 11 3 4.]
L 3

5. [-

22-31

Concept: Numeral



22-32

Level: 22

I.' Concept:

Step: Z Concept: Function

Function: Finding the probability with simple experiments.

II. Behavioral Objective:

The student given a simple experiment will be able to find the
probability that a given event will occur.

III. Mathematical Ideas:

A. If an experiment can result. in n different equally likely
outcomes, then the probability that any given one of these

1
will occur is -..

n

. P(a favorable outcome) = no. of favorable outcomes
no. of possible outcomes

C. p(not E) = 1 - P(E).

D. P(E) means the probability that event E will occur.

Text References:

Book: 8

Houghton-Mifflin (1967,
Houghton Mifflin (1972)
Addison-Wesley (1971)

Other References:

1970) pp.

pp.

pp.

470-477,
202-205
207-213,

(76)

(47)

Imperial Tapes (Intermediate), #40

Willerding, Probability: The Science of Chance. (Franklin Math

Series), pp. 5-40.
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Level: 22

22-33

Step: Z Concept: Function

ENRICHMENT EVALUATION

I. A deck of cards contains 52 cards. An experiment consists of
shuffling the cards, shutting your eyes, and drawing a card
from the deck. Find the probability that the card drawn is:

1. an ace

2. a spade

3. not a ten

4. the ace of hearts

5. a 10, jack, queen, or king

II. .An urn contains 4 red, 3 blue, and 5 green marbles. If one

marble is drawn at random, find the probability that Ft is:

1. red

2. blue'

3. green

IA. red or green

5. not red

III. If an ordinary die is rolled, find the probability that the
number of dots on its top face is:

1. 3

2. an odd number

3. greater than 4

4. not 6

5. 10

389



22-34

Level: 22 Step: Z Concept: Geometry

I. Concept:

Geometry: Tracing networks.

II. Behavioral Objectives:

The student given:

(A) a drawing of a network will be able to tell whether or not
it is traceable.

(B) the number of twists in a moebius strip will be able to tell
how many sides the strip has or how many loops will result.
from a given cut.

III. Mathematical Ideas:

A. A network is a series of connected curves called arcs.

B. Traceable networks are networks that can be traced without
lifting the pencil from the paper or retracing an arc.

C. A moebius strip is a one-sided surface formed by taking a strip
of paper, twisting one end, and pasting the ends together.

IV. Activities:

A. See Horne, Patterns and Puzzles in Mathematics, pp. 71-80.

B. See Bruyer,Geometrical Models and Demonstrations, pp. 100-106.

C. See H.M. (1967, 1970), Book 8, pp. 146-149

D. See Bell Series booklet #8 -- Networks.

Text References:

Book: 8

Houghton Mifflin (1967, 1970)
Houghton Mifflin (1972)

Addison-Wesley (1971)

Other References:

pp. 146-149
pp. 276-277, 303
pp. 55, 143. (TE)

Sylvia Horne, Patterns and Puzzles in Mathematics, Franklin
Publications, 1970.--Tthe Franklin Mathematics Series)

Donald L. Bruyer, Geometrical Models and Demonstrations, J. Weston
Walch, 1963.

Stuart E. Bell, Mathematics in the Making, Booklet #8 -- Networks

.?99



Level: 22 Step: Z

ENRICHMENT EVALUATION

22-35

Concept: Geometry

I. Write "yes" in the blank if the network is traceable;
write "no" if it is not.

2.

3.

4.

391



22-36

Level: 22 Step: Z Concept: Geometry

EVALUATION: continued

II. Fill in the blanks with the proper number.

1. A moebius strip with one twist has sides.

2. A moebius strip with 2 twists has sides.

3. if a moebius strip-with one twist is cut down the middle, how
many loops will result?

4. If a moebius strip with one twist is cut
1-.of the way from one

edge, how many loOps will _result? 3

5. Two identical strips-of paper are placed-one on top of the other,
given a single twist, and the ends of each strip are taped to-
gether. If they are opened-o0t, how many bands will there be?

909



Level : 22

22 -2

1. -6

2. 15

3. -2 q
4. 2 .'-'-
5. 10 4

6. a a a<
-6 -4

7.

-25

22-5

I. L2 = 60
L 3 ,A ,..0

-4. 4 = i":0

L. 5 = 120
. L6 = 60

L 7 = 60

L.8 = 120

22-7

1. 4x
2. y - 6

3. 5(3'+ x)

4. 4x or 4x + 9

----g.

22-10

ANSWERS TO WORKSHEETS

>

7

8.

22-37

<-1-11 Thir"--1-,--"
.2.

9. <I III I 6 . 1 1 >
-5 -1

10.
< I . . . I ,

2 6

II. L. 1 = 30

L 2 I: 150

L 3 = 150

L. 5'= 30
4. 6 = 150
/.. 7 = 150

L8= 30

5. -} (7 + y)

6. 5x + 7

7. 2y -' 4

8. (x + y)

or 7 + Y
2

!II. 4.1 = 80
L 2 = 100
4 3 = 80
L 4 = 100

L. 5 = 100
z. 6 = 80

L 8 = 80

9. x2 + y
10. 5 + x or-2-x

(5 + x) +x2

1. > 5. > 9. . >

2, Z 6. < .10. >

3. > 7. >

4- < 8.

22-20

1. yes 6. no 11. no

2. yes 7. no 12. no

3. no 8. yes 13. yes

4. yes 9. no 14. yes

5. no 10. no 15. yes

Q.7 0U
00 tfi



22-38

Level: 22 ANSWERS TO ENRICHMENT (STEP Z)

WORKSHEETS

22-23

1.

2.

3.

4.

{0,

{0}

{9,

(I)

2, 3}

10, 11}

5.

6.

7.

8.

{0,

{6}

{2}

1

{3}

1, 2, ...}

22-24

1.. The set of all b such that b + 4 = 18, and b is a rational number.

2. The set of all x such that 3x = 12, and x is_a rational number.

3. The set of all y such that 2y - 1 =-5, and y is an integer.

4. The set of all c such that c is a rational number between 1 and 4, or
the set of all c such that c > 1, c < 4, and c is a rational number.

5. The set of all- d such that d is greater than 100, and d is not a
natural number.



Level: 22 ANSWERS TO ENRICHMENT (STEP Z) (continued)

EVALUATION

22-25

22-39

1. The set of all x such that x is a natural number greater than -2 and

less than 5.

2. The set of all x such that x is a whole number less than 11, but not

zero.

3. The set of all y such that 4y 7 = 19, and y is a natural number.

4. The set of all a such that a is a negative integer.

5. The set of all b such that 3b = 1, and b is a rational number.

NOTE: The above answers (page 25) may be expressed in ways other than

those given.

.22-29

I. . II. Ill.

1. 1. T 1. T

2. 2. F 2. F

3. 3. T 3. T

4. -7-- 4. T 4. T

5. 5. T 5. F

22-31

1. 7

2. 5

3. -1

4. -4

5. 3

22-35

22-33

I.

.1. Ti

2.

1

3.
12

4.
54

5. 73-

1. yes 1.

2. no 2.

3. no 3.
4. yes 4.

5. yes 5.

1

1. 3-

2. 14-

3.

3
12

4.

5.

1

1

1

2

1

III.

1.

1

2. .

1

3.

5. 0



22-40

Level: 22

Step A

Numeral

Answers - Post Test I

1. -1

2. 18

3. c
-2.

4. ( 4 . )
- 1 0 1

13. Er

5. E . .

- 20 10

Order

Geometry

11. 110

12. 120

13. 70

14. 90
15. 120

Number Sentences

16. ic + 3 or 3 + x
17. x + V
18. - =4

19. 1(5 + a) or 5 4. a
2

20. 6(2 + y)

Geometry

31.

A-

32.

33.

34.

Number Sentences

36. 0

37. 8

38. 16

39. 0

110.

Step C

Step B Numeral

Numeral

21. 3

22. 0
3

23.

24. 2.34
25. -1

Order

26. >

27. <

28. >

29. 7:

30. 37

396

3

35.

41: 4.7

42. 5

43. 4

44. 0
45. 8 3

Addition & Subtraction

46. -2 4 or -

i. or47.
7 /

48. -.35 or -
20
7

49. -1 .1 or - 3
2 2

50. 9.79



22-41

Level: 22 Answers - Post Test I

Step C Step D

Multiplication Sets

51. 4 66. yes no yes no

52. -20.345 67. yes no yes no

53. -14,
15

68. no no yee

54. 2 I or
5

69.

70.

yes

yes

yes

yes 7- yes

55. -30

Division

Number Sentences

71.
72.

73.

74.

75.

121}
{6}

{36}
{ -1}

{-5}

4 1

56. -
3

or -1 --
3

57.' -2.4

1 8
58.. --- or 1

11 11

45 ._
ut

.. r
22

_

60. .0486

Number Sentences

61.

62.

63.

64.

65.

{ -2}

{0,

{-2,

(I)

{-1,

1, 2,

-1,

1}

3}

0, 1}



22 -42

Level : 22

Step A

Answers - Post Test II

Numeral Order

1. 1

2. -4

-5 10
4. .< t

0 1 1

2
5. e

-10 -8

Order

6.
7
8.
9. >

10.

Geometry

11. 145
12. 90
13. 80
14. 135
15. 50

Number Sentences

16. y + 5 or 5 + y
17.* b - 6
18. y + 2

19. -14(6 + x) or
6

4

+ x

20. 4(3 + x)

Step

Numeral

21. 0
22. 7
23 _ 7

24.
25. -3

26. <
>

7 28.<
50 . 29. <

I 30. >

I

Geometry

31.

32.

33.

34.

35

ft)

) t`

<
)L,r

F

Number' Sentences

36. 0
37. 4
38. 4
39 4

) .40. 3.or 3 or -1 1

71



22 -43

Level: 22 Answers - Post Test II

Step C Step D

Numeral Sets

41. 0 66. yes yes yes no

42. 6 67. yes no yes yes

43. 2 68. yes yes yes yes

44. 8.78 69. yes no yes no

45. 10 70. yes no yes no

Addition 6 Subtraction Number Sentences

'46,

47.

48.

49.

50.

-5 tr. or -
47

-
11

14

-2.35 or -2

1.53

1

7-
20

71.

72.

73.

74.

75.

{21}

{-3}

{ -2}

{3}

Multiplication

51. 6

52. -30.149

53. -18
54. 3

55. -48

Division

56. - or -1 2
3 3

57. -6.23

58.-1
3

59. -
11

32

60. .478

Number Sentences

61.

62.

63.

64.

65.

{ -3}

{-1,

{-3,

0

{-3,

0,

-2,

3}

1, 2,

-1,

91

0, 1, 2}



Other references used in levels 22-25:

Bruyer, Donald. L, Geometrical Models and Demontrations, J. Weston Welch, 1963

Christian, Robert R. Introduction to Logic and Sets (Second Edition), Blaisdell
Publishing Co., New York, 1965.

Laycock, Mary, Straw Polyhedra, Creative Publications, Inc., 1970

400
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Level: 21 Step: A Concept: Multiplication

23-1

I. Concept:

Multiplication: Multiplying powers of 10 with positive integral exponents.

II. Behavioral Objective:

The student given two powers of 10 with positive integral exponents will'
be able to write their product as a single power of 10 in exponential form.

III. Mathematical Ideas:

Xa . Xb = xa+b (x is rational, a and b are natural numbers)

IV. Vocabulary To Stress:

base exponent--An exponent is a "counter". It counts the number
of times the base is used as a factor.

V. Activities:

NOTE: Do not say an exponent tells how many times a number is multiplied
by itself. This is not true. If you multiply 5 by itself once you have
5 x 5, or 25. If you multiply 5 by itself twice you could have (5 x 5) x 5 =
125, or you could have 2(5 x 5) = 50.

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 154-158, 170
Houghton Mifflin(1972) p. 234 '.

Addison Wesley (1971) p. 13, (9a-9f, 10a)

403



23-2

Level: 23 Step: A Concept: Division

I. Concept:

Division: Dividing powers of 10 with positive integral exponents.

II. Behavioral Objective:

The student given two powers of 10 with positive integral exponents
will be able to write their quotient as a single power of 10 or as
a fraction with 1 as numerator and a power of 10 as denominator.

III. Mathematical Ideas:

If x is rational, a and b are natural numbers, and x / 0:

A. xa a-bx
if a :>b or

B. xa 1

x x

Text References:

Book: 8

if b).a.

Houghton Mifflin(1967, 1970) pp. 155-158
Addison-Wesley(1971) p. 13, (9g -91, 10b)

4 04



23-3

Level: 23 Step: A Concept: Geometry

I. Concept:

Geometry: Proving triangles congruent by ASA, SSS, SAS.

II. Behavioral Objective:

The student given drawings of 2 or more triangles with congruent sides
labeled with strokes and congruent angles labeled with arcs will be
able to name the congruent triangles and state why they are congruent.
(ASA, SSS, SAS)

III. Mathematical Ideas:

A. Corresponding parts of congruent triangles are congruent.

B. Two triangles are congruent if 2 angles and the included side of
one triangle are congruent respectively to 2 angles and the in-
cluded side of the other.

. C. Two triangles are congruent if 2 sides and the included angle of
onetriangle are congruent respectively to twosides and the in-
cluded angle of the other.

O. Two triangles are congruent if the three sides of one triangle
are congruent repectively to the three sides of the other.

IV. Vocabulary To Stress:

cor.yruent i ncluded angle. SSS
included side 4-41 ASA SAS

Text References:

Book: 8

Moughton Mifflin(1967, 1970) pp. 93, 118-131, (20,21)
Houghton Mifflin(1972) pp. 280-281
Addison-Wesley(1971) pp. 184-188, (42)
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23-4

Level: 23 Step: A Concept: Number sentences

I.. Concept:

Number sentences: Solving equations using the addition property of equality.

II. Behavioral Objective:

The student given a simple linear equation in one variable (no coefficient)

will be able to solve it using successive transformations.

III. Mathematical Ideas:

A. If a, b, c are rational numbers and a = b, then a + c = b + c.

(Addition property of equality).

B. An equation can be solved by successively transforming it into
simpler equivalent equations until the solution set is obvious.

IV. Vocabulary To Stress:

equivalent equations transformations addition property of equality -

Text References: .

Book: 8

Houghton Mifflin(1967, 1970) pp. 282-288, (46)
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Level: 23

I. Concept:

-1.7...-...

Step: B Concept: Numeral

23-5

Numeral: Extending the powers of 10 to include those with negative
or zero integral exponents.

II. Behavioral Objective:

The student given a power of 10 written either in decimal notation
or with an integral exponent will be able to write the numeral in
the form not given.

III. Mathematical Ideas:

A. a
0

= 1 (a A 0)

B. a
-b

=
b

1

where a is rational b is an integer, a 'I 0.

a

------

C. Specifically:

I

100 = 1 and 10
-b

= where b is an integer.

10
b

IV. Activities:

Assign Houghton Mifflin (1967, 1970), Book 8, p. 161: 1-12.

Text References:

Book: 8

Houghton Mifflin'(1967, 1970) pp. 158-161, (24, sec. 1-13)
Houghton Mifflin (1972) pp. 234-235
Addison- Wesley (1971) pp. 247-248
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23-6

Level: 23 Step: B Concept: Multiplication

I. Concept:

Multiplication: Multiplying powers of 10 with integral exponents.

11. Behavioral Objective:

The student given two powers of 10 with integral exponents will be
able to compute their product.

III. Mathematical Ideas:

Xa Xb Is
xa + b

Text References:

(x is rational, a and b are integers, x # 0)

Houghton Mifflin (1967, 1970) pp. 160-161, 170, (24)

Houghton Mifflin (1972) p. 383

Addison-Wesley (1974) p. 249"

4 08



Level: 23 Step: B Concept: Division

23-7

I. Concept:

Division: Dividing powers of 10 with integral exponents.

II. Behavioral Objective:

The student given two powers of 10 withintegral exponents will be

able to compute their quotient.

III. Mathematical Ideas:

x
a _ a-b

75-3
(x is rational, a and b are integers, x 0)

Text References:

Book: 8

Houghton Mifflin(1967,
Houghton Mifflin(1972)
Addison-Wesley(1871)

1970) pp. 160-161,

P. 383
p. 249

(24)
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23-8

Level: 23 Step: B Concept: Geometry

I. Concept:

Geometry Identifying the 5 regular polyhedrons.

II. Behavioral Objective:

The student given drawings or models of the 5 regular polyhedrons will
be able to name them.

III. Mathematical Ideas:

There are only 5 regular polyhedrons.

IV. Vocabulary(To Stress:

polyhedron hexahedron (cube) dodecahedron

tetrahedron octahedron icosahedron

V. Activities:

A. Make each figure using patterns. See Franklin Mathematics Series,
Sylvia Horne, Patterns and Puzzles in Mathematics, pp. 49-54, for
directions on how to make a mobile wit171;;;;Miures with either
closed or open surfaces.

B. Make polyhedra out of straws. See
Creative Publications, Inc., 1970,

C. See Bruyr (listed in references).
of this topic.

D. See worksheet on the following page.

Text References:

Book: 8

Addison-Wesley (1971) pp. 299-300 ,

Other References:

Straw hedra, by Mary. Laycock,

F1775.01;731707-

This is an excellent presentation

Bruyr, Donald L., Geometrical Models & Demonstrations, J. Weston
Walch, 1963, pp. 123-126, T57:

Horne, Sylvia, Patterns and Puzzles in Mathematics, Franklin
Mathematics=7,71.010.

Laycock, Mary, Straw Polyhedra, Creative Publications, Inc., 1970. .

4 10



Level: 23

Number of faces

Step: B

WORKSHEET

POLYHEDRONS

Name of
Polyhedron

23-9

Concept: Geometry

On a regular polyhedron with
this many aces, each face is
a polygon called a

4

6

This regular polyhedron is also
called a

a
8

dodecahedron

icosahedron

All



23-10

Level: 23

I. Concept:

Step: B Concept: Number sentences

Number sentences: Solving equations using the multiplication property

of equality.

II. Behavioral Objective:

The student given a simple linear equation in one variable will be
able to solve it using successive transformations.

III. Mathematical Ideas:

A. If a, b, x are rational numbers then ax + bx = (a + b)x. (Distributive
Property).

B. If the`variable appears on both sides of the equation; one of
these may be eliminated by adding its opposite to both sides.

1. additive property of equality.

2. additive inverses
3. additive identity

C. Multiplication property of equality:

If a, b, c are rational numbers,and a -= b, then ac = bc.

1. Multiplicative inverses .

2. Multiplicative identity

IV. Vocabulary To Stress:

-x is read "the opposite of x"

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 288-294, (47)
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Level: 23 Step: C Concept: Numeral

23-11

I. Concept:

Numeral: Expressing rational numbers in scientific notation.

II. Behavioral Objective:

The student given a rational number in decimal form or in scientific
notation will be able to write it in the form not given.

III. Mathematical Ideas:

A. Multiplying and dividing a decimal numeral by powers of 10 can
be done by changing the place values.

B. A number is expressed in scientific notation if it is represented
in the form

a x 10n
where a is a number with absolute value between 1 and 10 and n

is an integer.

1. If the number is a power of 10, then the first factor is 1

and need not be written.

2. If n = 0, then the second factor is 1 and need not be written.

IV. Vocabulary To Stress:

scientific notation standard position for the decimal point.

Text References:

Book: 8

Houghton Mifflin(1967,
Houghton Mifflin(1972)
Addison-Wesley (1q71)

1970) pp. 161-165,
pp. 24, 237
pp. 265-267,

169,

(7)

(59)

170, (25)



23-12

Level: 23 Step: C Concept: Multiplication

I. Concept:

Multiplication: Using scientific notation to simplify products.

II. Behavioral Objective:

The student given rational numbers in scientific notation or in decimal
form will be able to use scientific notation to simplify their product.

III. Mathematical Ideas:

A. Expressing decimal numerals in scientific notation.

B. Laws of exponents for multiplication.

C. Associative and commutative properties of multiplication.

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 166-T68,170, (26)

Addison-Wesley(1971) pp. 271-272, 267, (59, sec. 3)



.Level: 23 Steps C Concept: Division

23-13

I'. Concept:

Division: Using scientific notation to simplify division.

II. Behavioral Objective: .

Tha student given rational numbers in scientific notation or in decimal
form will be able to use scientific notation to simplify their quotient.

III. Mathematical Ideas:

A. Expressing decimal numerals in scientific notation.

B. Laws of exponents for multiplication and division.

C. Associative and commutative properties of multiplication.

Text References:

Book:, 8

Houghton Mifflin(1967, 1970) pp.'166-168, (26)
Addison-Wesley (1971) pp. 271-272



23-14

Level: 23 Step: C Concept: Geometry

I. Concept:

Geometry: Classifying prisms according to their bases.

II. Behavioral Objective:

The student given a drawing or model of a prism (base having 3, 4,
5, 6, or 8 sides) will be able to classify it according to its base.

III. Mathematical Ideas:

Prisms are classified according to the kind of congruent polygonal
regions that form their bases.

IV. Vocabulary To Stress:

prism- triangular prism pentagonal prism octagonal prism
parallelepiped rectangular prism hexagonal prism 'cube

V. Activities:

Make models. See Houghton Mifflin(1967, 1970), Book 8, p. 389, and
Addison-Wesley, Book 8, p. 298.

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 385-389, (62, sec. 1-6, rest for review)
Addison-Wesley (1971) p. 297

0



Level : .23 Step: C Concept: Measurement

23-15

I. Concept:

Measurement: Extending conversions within the metric system.

II. Behavioral Objective:

The student given a measurement using any metric unit of length will
be able to write it in scientific notation using any other metric
unit of length.

III. Mathematical Ideas:

A. Multiplying and dividing by powers of 10.

B. Each metric unit is 10 times the next smaller unit.

IV. Vocabulary To Stress:

prefixes A hecto mm. M. km.

milli deci kilo cm. dkm. M.

centi deca mega dm. -hm. micron

V. Activities:

An easier way to teach this section is to first show how to write 1 cm.

in terms of any other unit (and 1 mm. in terms of any other unit, and

1 dkm. etc.).
For example:

1 dm. = dkm.

answer : 1 dm: = 10-2 dkm. (1 dkm. -1r 100)

Now assign the attached worksheets:-

After the student can change easily from one unit to the other, then
introduce problems involving more than 1 cm. (or any other unit).

For example:
27 dm. = ? dkm.

1 dm. = 10
-2 dkm.

so 27 dm. = 27 x 10-2 dkm.:= 2.7 x 10-1 dkm.

Now assign Houghton Mifflin(1967, 1970) Book 8, pp. 178-179.

Text References:

-Book: 8

Houghton Mifflin(1967, 1970) pp. 174-179,196, 197, (28, sec. 1-11)
Houghton Mifflin(1972) pp. 20-21

Addison-Wesley(1971) pp. 256-257



23-16

Level: 23

Complete each statement.

Example 1.

Example 2.

Step: C Concept: Measurement

WORKSHEET

1 dkm. = mm.

1 dkm. = 1 mm. x 10
4

so 1 dkm. = 10
4

mm.

1 micron = km.

1 micron =1 km. +.10
9

so 1 micron = 10-9 km.

1. 1 cm. = dkm. 4. 1 hm. s km.

2. 1 M = dm. 5. 1 dm. is mm.

3. 1 mm. = cm. 6. 1 hm. = T

418



Level: 23

Complete each statement.

'23-17

Step: C Concept: Measurement

WORKSHEET

1. 1 micron 2= mm. 6. 1 mm. = dkm.

2. 1m. CM. 7. 1 cm. = microns

3. 1 km. = dm. 8. 1 dkm. = km.

4. 1 dm. a. m. 9. 1 M = hm.

5. 1 hm. = cm. 10. 1 cm.. =

419



23-18

Level: 23 Step: C Concept: Number sentences

I. Concept:

Number sentences: Translating word sentences into number sentences.

II. Behavioral Objective:

The student given a simple word problem will be able to write an
equation which expresses the number facts.

III. Mathematical Ideas:

Translating a word sentence into a number sentence is making a
mathematical model of a real-life situation.

IV. Activities:

A. NOTE: (See H. M. (1967, 1970), Book 8, p. 266): A number
sentence consists of two number phrases connected by some "verb
symbol". In a word problem these symbols ( = 7 46 )

usually replace some form of the verb "to be". With this in mind
it is relatively easy to translate a word sentence into a number
sentence by directly substituting symbols for the words. Emphasize
H. M. (1967, 1970), Book 8, p. 312: "Scrambled X".

B. NOTE: The emphasis here is on writing equations, not solving them.

Text References:

'rade: 8

Houghton Mifflin(1967 1970) pp. 312-315, 327, 328, (50)

Addison-Wes ley.(1971) pp. 40 -42, (10,11)



Level: 23

23-19

Step: D Concept: Numeral

I. Concept:

Numeral: Identifying significant digits.

II. Behavioral Objective:

The student given a number reporting a measurement will be able to
name the number of significant digits.

III. Mathematical Ideas:

A. In a numeral reporting a measurement, each digit that serves
to indicate the number of units of measure contained in the
measurement is a significant digit.

B. When a number is written in scientific notation the first factor
is written in such a way that all its digits are significant.

IV. Activities:

A. Assign Book 8

1. Houghton Mifflin (1972) p. 23: 10-19

2. Addison-Wesley (1971) p. 269: 1

3. Houghton Mifflin (1967, 1.970) pp. 210-211 (Oral Exer.): 1-10, 31-42
pp. 211-212 (Written Exer.): 1-8, 39-42

B. Discuss in Houghton Mifflin (1967, 1970), Book 8, pp. 208-209:
Examples 1-3

C. See worksheet on the following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 208-212
Houghton Mifflin (1972) p. 23

Addison-Wesley (1971) pp. 268-269

421



23-20

Level: Z3 Step: D Concept: Numeral

WORKSHEET

State the number of significant digits for each measurement.

1. 23.20 m.

2. 0.003 m.

3. 3.6 x 106 m.

4. 6.8420 x 102 m.

5. 4.7 m.

6, 2.72 x 10-5 m.

7. 421.02 m.

8. 4.2102 x 10
4

m.

9. 0.006 m.

10. 6.0 x 10-3 m.

11. 75 m.

12. 75.0 m.

13. 75.00 m.

14. .075 m.

15. .0075 m.

-1

'422



Level: 23

23-21

Step: D Concept: Geometry

I. Concept:

.Geometry: Computing surface area and volume of prisms and pyramids.

II. Behavioral Objective:

The student given a drawing of a prism or pyramid with necessary
dimensions Oven will be able to compute the surface area and
volume.

III. Mathematical Ideas:

A. To find the surface area of a polyhedron, add the areas of all
its faces.

B. To find the volume of any prism, multiply the area of the base
by the height. (V = Bh)

4 lr
C. To find the volume of any pyramid, multiply times the area

of the base times the height. (V = 1(0)
3

IV. Activities:

A. Make models of a rectangular prism and a rectangular pyramid with the

same base and height. See Addison-Wesley p. 300: 5 and p. 314: 3.
Fill the pyramid with rice and pour into the prism. (It should take
the contents of 3 pyramids to fill the prism.)

B. See worksheet on the following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970)
Houghton Mifflin (1972)
Addison-Wesley (1971)

pp. 390-399, (63, 64)

pp. 305-307, (53)
pp. 306, 313-315



23-22

Level: 23 Step: D Concept: Geometry

WORKSHEET

Find the surface area and volume of each polyhedron:

2.

'3. .

7

regular square pyramid

right triangular prism

rectangular prism

424

surface area

volume

surface area

1111NMINIMEMIII.

volume

surface area

volume



Level: 23

23-23

Step: D Concept: Measurement

I. Concept:

Measurement: Converting linear English units to metric.

11. Behavioral Objective:-

The student given a linear measure in the English system will be
able to convert it to a specified linear unit in the metric system
by using a table of equivalents.

III. Mathematical Ideas:

Refer to Table 3, p. 181 in Houghton Mifflin (1967, 1970), Book 8.

IV. Vocabulary To Stress:

convert conversion factor

V. Activities:

See worksheet on following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 180-183, (28, Sec. 12-20)

4`25



23-24

Level: 23 Step: D Concept: Measurement

WORKSHEET

Using the table on p. 181 - Houghton Mifflin (1967, 1970), Book 8, convert
the given measure to the indicated unit in the metric system.

1. 7 in. cm.

2. 5 ft. m.

3: 12 yd. = m.------

4. 4 mi. = km.

5. 600 ft. 0 km.

6. 3 in. =, mm.

7. 6 ft. = cm.

8. 30 mi. per hr. s= cer hr.

9. 530 yd. is km.

10. 50 in. us m.

11. 7.2 Ft. a m..

12. 120 in. .1 m.

13. 50' m4. 0 km.

14. 200 mi.

15. 634 ft, a m.

,C4
-73' k-)



Level: 23

23-25

Step: 0 Concept: Number sentences

I. Concept:

Number sentences: Using equations in one variable to solve word problems.

II. Behavioral Objective:

The student given a simple word problem will be able to solve it by

writing and solving an equation in one variable.

III. Mathematical Ideas:

Six-step procedure:

1. What is asked for?
2. What number phrases can be written?

3. Will a sketch help?
4. Write a number sentence

5. Solve the number sentence.
6. Check with the facts given in the original problem.

Text References:

Book: 8

Houghton Miffiin(1987, 1970) pp. 316 -321, (51)

Addison-Wesley(1971) pp. 40-42, (10, 11)

Y-jriSIC+ i



23-26

Level: 23

I. Concept:

Sets: Using truth tables.

II. Behavioral Objective:

Step: Z Concepts: Sets

The student given two propositions p and q, will be able to complete
a truth table involving conjunctions, disjunctions, and negations. -

III. Mathematical Ideas:

A. A truth table is'a chart showing all possible truth values of a
proposition, given the possible truth values of its components.

B. Two propositions are equivalent if they have the same truth value..
The symbol "<-4" is used to show that 2 propositions are
equivalent.

IV. Vocabulary To Stress:

truth table equivalent propositions

V. Activities:

A. See Christian, pp. 12-20

References:

Robert R. Christian, Introduction to 1.12.912. and Sets, Blaisdell

Publishing Company.

dri8. .P.s.

>



11111G.7...7,111C

23-27

Level: 23 Step: Z Concept: Sets

ENRICHMENT EVALUATION

1. Complete the following truth table:

.

q p V q ^'p "...q ^-- (PVei) "-' PA cl

T I
.

.

T F

__, .....

F T

F F

11. Show by means of a truth table that

"--' (pi\ q) <_._> .^, p V -- q

509



23-28

Level: 23

I. Concept:

Step: Z Concept: Numeral

Numeral: Using unit fractions as exponents.

II. Behavioral Objective:

The student given a rational number in exponential form (the exponent
a unit fraction) will be able to re-write it as a single numeral.

III. Mathematical Ideas:

A. (d1)2 = a

B. = az

C. na =sin

where a%:0, a is rational, n is a natural number

IV. Activities:

See Houghton Mifflin (1967, 1970) Book 8,

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 252-253.

pp. 252-253.



'Level: 23 Step: Z Concept: Numeral

ENRICHMENT EVALUATION

Re-write as a single numeral:

1. 6411

2. 40011

3. 641i

4. 8114

I.-

5. 925

431

23-29



23-30

Level: 23 Step: Z Concept: Addition
Subtraction

I. Concept:

Addition and Subtraction: Adding and subtracting exponential expressions.

II. Behavioral Objective:

The student given an
product, or quotient
will be able to tell
show written proof.

III. Mathematical Ideas:

equation showing a possible sum, difference,
of 2 rational numbers in exponential form,
whether the statement is true or false, and

a+b,
A. Although 102 10b = (10a + 10b) cannot be simplified

unless a = b.

B. The laws of exponents involve the operations of multiplication
and division, not addition or subtraction.

C. Raising to a power is a shortened way of multiplying just like
multiplying is a shortened way of adding. So adding 4-4 multi-
plying H raising to a power, but this relationship is not
transitive.

IV. Activities:

A. Expand the laws of exponents to include bases of any integer,
not just 10.

'52
5
4
= 5

6

63 6-3 = = 1

B. Explore examples like ax + 0 where a, x, y are integers. Example:

62 + 63 =

36 + 216 = 252

Therefore, 62 + 63 # 65 because 65 = 7776.

But 62 63 = 65 because 36 ° 216 = 7776.

Conclusion: The laws of exponents involve only multiplication
and division. There are no laws of exponenEor addition or
subtract'on.

432



23-31

Level: 23 Step: Z Concept: Addition & Subtraction

WORKSHEET

Indicate whether each statement is true or false, and show your reason

with written proof.

1.

2.

32

23

34

23 =

36

29

FALSE 9 + 81 =

90.E

729

729

3. 53 . 52 56

4. 34 23= 67

5. 46'4. 42 = 43

6. 38 4. = 31+

7. 3
6 - 3-h = 32

8. a3 + a = a7

9. b3 b5 = b8

10. x4 . x2 x8

438



A

23-32

Level: 23 Step: Z Concept: Addition &
Subtraction

ENRICHMENT EVALUATION

Indicate whether each statement is true or false, and show your reason
with written proof.

STATEMENT TRUE OR FALSE PROOF

1. 4
2
+ 4

3 . 45

-2. *32.1 34 - 38

22 . 23 = 25

4. 23 32 = 65

5. 28+ 24 = 22

6. 626- 2-
3

xi 23

7. 43 - 42 . 41

8. x2 + x3 = x5

9. x2 x3 = x5

.......mr.IW

to. x2 x3 zix6

434

t



Level: 23

23-33

Step: Z Concept: Function

I. Concept:

Function: Finding the probability of combined events.

II. Behavioral Objective: .

The student given a sample space, two events, and their intersection
will be able to find the probability of each event, their intersection,
and their union.

III. Mathematical Ideas:

A. Mutually exclusive events are events which cannot both occur in
-

one perforMance . ot an 'experiment.
_

IL P(EUF) = P(E) + P(F) if E and F are mutually exclusive events.

C. P(EUF) = P(E) + P(F) - P(ER F) if E and F are not mutually
exclusive events.

IV. Activitie5:

A. See Naughton Mifflin (1967, 1970), Book 8, pp. 478-484.

B. Wiflerding pp. 41-65.

C. See Imperial Tapes (Intermediate), Teachers' Manual pp. 82-83

D. Addison-Wesley (1971) pp.214-217.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 478, 484, (77)
Addison-Wesley ( =1971) pp. 214-217, (48)

Othe'r References:

Willerding, Probabilit : The Science of Chance, (Franklin Math Series).

Imperial Tapes (Intermediate), Teachers" Manual "A Step Further", pp. 82-83.

435.



Level: 23

I. Fill in the , nks:

2

3.

4

5

23-34

Step: Z Concept: Function

ENRICHMENT EVALUATION

NUMBER OF ELEMENTS IN

P(E) P(F) P(Efl F) P(EU F)
Sample
Space E F Ell F

12 4

.

3 1

.

15 3 5 0

. .

20 4 r
.0 3

18 6 3 2

. .

8 2 4 2

II. in Mr. Johnson's math class of 36 students, 12 have greeneyes,
and 20 have black hair. Six students have both green eyes and

black hair. Find the probability that a student has:

1. green eyes

2. black hair

3. green eyes and.blackhair

4. green eyes or black hair

5. eyes any color but green.



Level: 23

23-35

Step: Z Concept: Geometry

I." Concept:

Geometry: Using Euler's formdla.

II. Behavioral Objective:

The student given the name of a polyhedron and the number of vertices it has
will be able to use Euler's formula to compute the number of edges.

III. Mathematical Ideas:

Euler's formula: [F+V-E= 2 1

where F is the number of faces,

V is the number of vertices, and

E is the number of edges in a polyhedron.

IV. Activities:

A. See Roper, Paper and Pencil Geometry for a build-up to this
concept, pp. 85-90.

B. See Laycock, Straw Polyhedra, pp. 31-38, especially.pp. 37, 38.

C. See Houghton Mifflin (1967, 1970) Book 8, pp. 403, 404.

D. See Houghton Mifflin (1972) Book .8, p. 303, (5, 6, 7, 8)

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 403-404
Houghton Mifflin (1972) p. 303

Other References:

Mary Laycock, Straw Polyhedra, Creative Publications, Inc., 1970.

Susan Roper, Paper and Pencil Geometry, The Franklin Mathematics Series



23-36

Level: 23 Step: Z Concept: Geometry

ENRICHMENT EVALUATION

Suppose you were going to make a polyhedron out of straws. In order
to know haw many straws you will need for each figure, you need to
know how many edges it has. Use Euler's formula to compute the number
of edges in a:

1. cube
. (8 vertices) -

WORK SPACE Number of edges

2. octahedron
(6 vertices)

3. tetrahedron
(4 vertices)

4. icosahedron
(12 vertices)

5. dodecahedron

(20 vertices)

48

.



Level: 23

23 -37

Step: Z Concept: Number sentences

t. Concept:

Number sentences: Solving equations involving absolute value.

II. Behavioral Objective:

The student given a simple linear equation containing an absolute value,
will be able to solve it over the set of rational numbers.

III. Mathematical IdeaF

1
a: la' = 2 1 = -2, 2 I

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 271: 30; 257: 33, 34; 294: 32, 34
Addison - Wesley (1971) pp. 74, 8i

439



23-38

Level: 23 Step: Z Concept: Number sentences

ENRICHMENT EVALUATION

Specify the solution set of each equation.

!xi
= 12

2. I x + 21 =7

3. 1 2x + `..) I = 11



23-39

Level: 23

23-2

ANSWERS TO WORKSHEETS

tetrahedron triangle

6 hexahedron square (cube)

8 octahedron triangle

12 dodecahedron pentagon

20 icosahedron triangle

23-16

1. 10-3 3. 10-1 5. 10
2

2. 10 4. 10-1 6. 10
2

23-17

1. 10 3 5. 10
4

9. 10
4_

2. 10
2

6. 10-4 10. 10
-8

3. 10
4

7. 10
4

4. 10
- 1

8. 10
-2

:13-20

1. 4 6. 3 11. 2
2. 1 7. 5 12. 3
3. 2 8. 5 13. 4

4. 5 9.. 1 14. '2

5. 2 10. 2 '19. 2

23-22

1. 864 sq. m.; 1296 cu. m. 2. 312 sq. m.; 264 cu. m. 3. 318 sq. m.; 378 cu. m.

23-24

1. 17.78 6. 76.2 11. 2.16
2. 1.50 7. 180 12. 3.048
3. 10.92 8. 48.3 13. 803
4. 6.44 9. .4823 14. 322
5. .18 10. 1.27 15. 190.2

441



23-40

Level: 23

23-31

2. False

3. False

4. False

5. False

6. True

7. False

8. False

9. True

10. False

23-27

ANSWERS TO ENRICHMENT (STEP 2)

WORKSHEETS

64 # 512

3125 # 15,625

648 0 279,936

256 0 64

6561 81 . 81

729 81 0 9

Replace the variable with any number and prove true or false.

EVALUATION

I. p V q :z!,_2 .1__q_ ...,(_V4) -"pit q

T F F F F

T F T F T
T T F F T
F T T T F

II. p q 263 -,(pAq) --/ p ".-ci .s, 0/ ,,,q

T T T F F F F

T F F T F T T

F T F T T F T

F F F T T T T

23-29

1. 8 2.

23-32

20 3. 4 4. 3 5. 2

1, False 42 + A3 = 45 3. True 22 23 =, 25

16 + 64 . 1024 4 8 . 32

80 0 1024 - 32 . 32

2. False
32 34 38 4. False 23 32 == 25

9 81 6561 8 9 . 7776

729 0 6561 72 0 7776



23-41

Level: 23

23-32 (cont.)

5. False

6. True

7. False

28-- 2
4

256 4- 16

16

2
6
7- 2

3

64;-8
8

43 - 42

64- 16
48

ANSWERS TO ENRICHMENT

EVALUATION -(CONTINUED)

= 2
2

8. False x
2
+ x3 = x5

= 4 Replace x with a

# 4 9. True x2 x3 = x5 constant and prove

true or false.
= 2

3
10. False x2 x3 = x6

=8
. 8

= 41

= 4
# 4

23-34

I. P(E) P(F) p(EnF) p(EUF) II.

1 I I 1 . 1
17 7 3"

i i 0 8 2. 5

7 7 17 9

1 1 3 6 3. 1

7 7 IC .2.6- r
i 1 1 7 4. 13

T. r 7 TS TB'

i 1 1 1- 5. 2

"I 7 I 7

23 -36

1. 12

2. 12

3, 6

4. 30

5. 30

23-38

1. 12, -12
2. 5, -9
3. 4, -7
4. 0

5. 2, -2

443



23-42

Level: 23 Answers Post Test I

Step A

Multiplication Division

1. 10
11

31. 108
2. 105 32. 10.q
3. 109 33. 10-4
4. 10" 34. 10-5
5. 105 35. 10-7

Division

9.

10.

10
2

1

Geometry

6.

7.

8.

104

1

36.

37.

38.

39.

40.

dodecahedron
tetrahedron
icosahedron
cube or hexahedron
octahedron

105

103

Geometry Number Sentences

11. ABC '= DEF by SAS 41. E-73
12. ABD 1=-: BCD by SSS 42. ii.i

13. ACD -=', BCE by ASA or 43. ta
ABF --1--- FDE by SAS 44. 012.1

14. ABC g'DCE by SAS. 45. i81

15. DAB 2'DBC by ASA

Number_Sentences

16. C-1-fi

17. t--71
18. 131
19. E21

20. 1121

Step C

Numeral

46. 1.776 x 1034
47. 1.776 x 10
48. 3.456 x 10
49. .000345
50. 34,500

Step B

Numeral
Multiplication

51.

52.

53.

54.

55.

6 x 107
4 x 108
3.5 x 102
4.08 x 107
4.83 x 10

21.

22.

23.

24.

25.

105
10-7 or

10°
0.00001
.001

107

Multiplication
Division

56. 2 x 104
26. 10-2 57. 2 x 103
27. 10 12 58. 4 x 109
28. 1 59. 5 x 108
29. 106 60. 7 x 107
30. 1



Level: 23 Answers - Post Test I

Step C

Geometry Measurement

61. pentagonal 86. 30.48 cm.

62. rectangular 87. 9.1 m.

63. octagonal 88. 50.8 mm.

64. triangular 89. 9.66 km.

65. hexagonal 90. 1.5 km.

Measurement Number Sentences

66.

67.

68.

69.

70.

103

10-5

5 x 10-1
3.0 x 104

2.3 x 10

91
92.

93.

94
95

7
11 cm.

12

35
9 yrs.

Number sentences

71. 7x + x = 48

72. 2(3w + w) = 56 or
2(3w) + 2w = 56

73. x + x + 1 = 87

74. .55h = 357.5
75 B+ (B + 2) = 16 or

T + (T 2) = 16

Step D

Numeral

76. 1

77 2

78. 4

79 3

80. 2

Geometry

81. 144 sq.'m.

82. 64 cu. m.

83. 60 cu. m.

.84. 480 cu. m.

85. 376 sq. m.

445'
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23-44

Level: 23 Answers Post Test II

Step A

Multiplication Division

1. 1011 31. 107

2. 10
6

32. 10-8

3. 1012 33. 10-2

4. 107 34. 1012

5. 107 35. 10-3

Division

9.

.

10.

/

103

104

Geometry

6.

7

8.

105

1

36.

37.

38.

39.

40.

icosahedron
tetrahedron
cube or hexahedron

dodecahedron
octahedron

104

108

Geometry Number Sentences

11. ABC 2IFDE by SAS
12. DAB '.--1.'DBC by SSS

13. ABD BCE by SAS
14. ABC -4#CED by ASA

15. ABD C-rBCD by SSS

41.

42. 4-.6j
43.

44. E-91

45. 1.12.i

Number Sentences Step C-

16. t-11 Numeral

17. f51

18.

19.

20. i23

Step

Numeral

21.

22.

23.

24.

25.

46. 1.492 x 1031.

47. 1.492 x 10-'
48. 1.923 x 10
49. .0192

50. 192

Multiplication

10
6

51. 9 x 108

10-1) 52. 9 x 10-1°

.001 53. 3.6 x'102
1.0 54. 5.12 x 107
10,000 55. 2.28 x 10-1

Multiplication Division.

26. 102

27. 10-11

28. 10

29. 1

30. 104

56. 3 x 106

57. 2 x 103
58. 4 x 1011
59. 4 x 107
60. 3 x 106
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Level: 23

23-45
Answers - Post Test II

Step C Step D

Geometry Numeral

61. hexagonal 76. 3

62. triangular 77. 1

63. octagonal 78. 4

64. rectangular 79. 2

65. pentagonal 80. 3

Measurement Geometry

66.

67.

68.

69.

70.

1 04

10-6

4 x 10-1

2.5 x 10
4

2.3

81. 576 cu. m.
82. 832 sq. rff.

83. 512 cu.m.
84. 576 sq. m.
85. 1536 cu. m.

Number Sentences Measurement

71. 5x x = 24 86. 15,24 cm.
72. 2(w + w + 3) = 46 87. 7.28 m.
73. x + x + 1 = 151 88. 101.6 mm.
74. 8/R = 510 89. 32.2 km.
75. A + 2A = 15 90. 1.365 km.

Number Sentences

91. 7

92. 18m.

93. 24

94. 29

95. 19 yrs.
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24-1

Level: 24 Step: A Concept: Sets

I. Concept:

Sets: developing the set of real numbers

II. Behavioral Objectives:

The student given a finite set of real numbers (less than 10 elements)
will be able to specify by roster (listing) the subsets consisting of:
(1) integers, (2) rational numbers, (3) irrational numbers.

III. Mathematical Ideas:

A. A rational number in decimal form will either terminate or repeat.

B. An irrational number in decimal form will neither terminate nor repeat.

IV. Vocabulary To Stress:

real numbers

irrational numbers
rational numbers

V. Activities:

N = {natural numbers)
W = {whole numbers)
J = {integers)

AT
i!U = {real numbers)

R = {rational numbers)

A. Use the attached explanation and charts to develop the set of real
numbers from the set of natural numbers. (pp. 24-3, 24-4, 24-5).

B. Then compare the set of rationals with the irrationals in terms of
decimals and ratios:

RATIONAL IRRATIONAL

1. .Terminating or 1. Non-terminating
repeating"decimal and non-repeating decimal

2. Can be written as a 2. Cannot be written as a
ratio of two integers ratio of two integers.

(Notice first five letters in word "rational.")

C. Assign worksheet #24-6.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 234, 235, 239; (37) (38, Sec. 1-9, 17, 18)
Houghton Mifflin (1972) pp. 400, 403, (76)
Addison-Wesley (1971) P. 339
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24-2

Level: 24 Step: A Concept: Sets

Development of the Set of Real Numbers

(To the teacher: Begin at the "bullseye" of the chart on the following page
and work out to the larger sets.)

In the beginning, man needed numbers for counting things, so the set of

Natural Numbers was created. Man could add or multiply these numbers, or

he could subtract a smaller number from a larger number, but he could not

subtract a number from itself; so he created "zero". When he added zero to

his set he 'formed the set of whole numbers. For a long time the set of whole

numbers was adequatefor man's needs, but eventually the bookkeepers needed

numbers to indicate that state of being "in the hole", so negative numbers

were created. When the negative numbers were added to the whole numbers,

the set of integers was formed. This is a very satisfactory set of numbers.

It is closed for addition, subtraction, multiplication, and some division.

But man soon found that division doesn't always come out even, so he created

a new kind of number, a fraction. When the set of fractions was added to

the set of integers, the set of rational numbers was formed. The set of

rational numbers is closed for addition, subtraction, multiplication, and

'division. For this reason, these operations are often called the "rational

operations". For most of us this set is sufficient, but scientists and

engineers need numbers not in this set. II or cr,for instance, cannot be

expressed as a rational number, so for some people the set of rationals needs

to be supplemented by the set of irrationals. Together these two sets form

the set of real numbers. We will let the set of real numbers be our universal

set. For our purposes this set is sufficient. (We might, however, mention

that there is a larger set called the set of complex numbers. The complex

numbers include the real numbers and the imaginary numbers. The imaginary

numbers include numbers like i-:7:)

450



/

Level: 24

24-3

Step: A Concept: Sets

WORKSHEET

.--------,--,./

Z7----
REAL NUMBERS 0

RATIONAL NUMBERS (R)

\

-________
_-----------
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,24-6

Level: 24 Step: A Concept: Sets

WORKSHEET

1
4

S = {0,
2
4 -7, --3

'
6, 0.721, II, 2.12122..t}

List these subsets of S:

A = {integers in S}

B = {rational numbers in S} .

C = {irrational numbers in S} =

D = {natural numbers in S} =

E = {negative real numbers in S} =

F = {positive real numbers in S} =

MINIIP IIMINMO

.111M111

G = {real numbers in S that are not in E and not in F }=

.454



Level: 24

I.. Concept:

24-7

Step: A Concept: Numeral

Numeral: changing a repeating decimal to a fraction.

II. Behavioral Objective:

The student given a repeating decimal numeral will be abl.a to

write it as a fraction in lowest terms.

III. Mathematical Ideas:

A. i:very repeating decimal numeral names some rational number.

B. Multiplication property of equality.

.C. Addition property of equality.

IV. Vocabulary To Stress:

repetend

V. Activities:

Note: Examples 2 and 3 p. 231 (H.M.) Book 8 (1967, 1970) _give the

procedure simply and concisely.

Text References:

Book: _8

Houghton Mifflin (1967, 1970) pp. 229-233, 250, 251, (38: sec. 1-9)

Houghton Mifflin (1972) pp. 261, 400
Addison-Wesley (1971) pp. 279-280 (exercises 7, 8), 336-338



24-8

Level: 24

I. Concept:

Step: A Concept: Order

Order: comparing real numbers.

II. Behavioral Objective:

The student given two real numbers'will be able to state which is the
greater.

III. Mathematical Ideas:

A. Comparison property c. real numbers: If a and b are real numbers,
then exactly one of these statements is true: a < b, a = b, a > b.

B. If two real numbers are represented by decimal numerals neither of
which has the repetend 9, then the numbers are compared by comparing
the digits in the decimal place where the numerals first differ°.

C. Note: Avoid the repetend 9 when comparing real numbers. (See H.M. Book

8 (1967, 1970) P. 237.) :g'.

IV. Activities:

See worksheet on the following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 237-241, (38, Sec. 12-16)
Houghton Mifflin (1972) (17: 29-31)
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24-9

Level: 24 Step: A Concept: Order

WORKSHEET

State which of the given pair of numbers is the greater. If they are
equal, write "equal".

1. 5.727 or 5.72

2. -6.27 or 6.278

3. -0.537 or -0.534

4. -6.-47 or -6.43.6"

5. -2.3 or -3.0

6. 34.55 or 34.57

7. -7.6124 or -7.6

8. 6.474" or 6.1T7

nn................811

9. -214.7 or -214.5

10. 12.642 or 12.647

0e
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24-10

Level: 24

I. Concept:

Step: A Concept: Addition &
Subtraction

Addition-subtraction: adding real numbers using rational approximatiohs.

II. Behavioral Objective:

The student given rational approximations of any two real numbers will be
able to compute their sum and tell whether it represents a rational or an
irrational number.

III. Mathematical Ideas:

A. A rational number in decimal form either terminates or repeats,

B. An irrational number in decimal form neither terminates nor repeats.

C. Addition properties of real numbers: associative, commutative
distributive, identity, inverse

IV. Vocabulary To Stress:

rational approximations

V. Activities:

A. This would seem to be the appropriate time to diScuss all of the
properties of real numbers for addition and multiplication.
(See H.M. Book-7(967, 1970) p. 237.

B. Challenge the students to add 685585558,.. and
.858858885...

Is the sum rational or irrational?
Does the.3 really exist?

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 236, 237, 240, (38, Sec. 10, 11)
Addison-Wesley (1971) p. 342 (exercises 10, 13)
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Level: 24

24-11

Step: A Concept: Geometry

I. Concept:

Geometry: identifying parts of cones, cylinders, and spheres.

II. Behavioral Objective:

The student given a drawing of a cone, cylinder, or sphere will be able
to identify: (a) base, vertex, altitude, height, slant height, or lateral
surface of a cone; or (b) base, altitude, height, or lateral surface of a
cylinder; or (c) center, radius, diametral chord, diameter, antipodal
points, great circle, or small circle of a sphere.

III. Mathematical Ideas:

/1

eik/Ait).6re.

base - circular region D

vertex - B

altitude - BD

height - length of BD

slant height - BC

lateral surface - all of the cone except
circular region D

bases - circular regions E and F

altitude - EF

height - length of EF

lateral surface - all of the cylinder except
circular regions E and F

center - M

radius - MK

diametral chord - HK

diameter - HK

antipodal points - H and K

great circle - the circle containing H and K

small circle - the circle containing L and N



24-12

Level: 24

IV. Vocabulary To Stress:

(see objective)

V. Activities:

Step: A Concept: Geometry

A. Make the models p. 412 (N.M.) Book 8 (1967, 1970) or page 399
in Addison-Wesley (1971), Book 8.

B. Use worksheet #24-13.

C. See Roper, Paper and Pencil Geometr5 pp. 93-96.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 408-412 (68)
Addison-Wesley (1971) pp. 395-397, 399

Other References:

Susan Roper, Paper and Pencil Geometry, Franklin Mathematics
Series, 1970
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Level: 24

IDENTIFY THE PARTS

Z))

Step: A

WORKSHEET

OF EACH FIGURE:

Concept: Geometry

The figure is callesd a

The length of AB is called

BD is called

B is the

Circular region

Length of BD

All of the cone except

circular region D is
called

The figure is called a

Circular region A

Circular region B

AB is called

The length of is called

All of the cylinder except
-circuler regions A and B

The figure is called a

E

EC

AC

A and C

The circle containing
A and C

The circle containing
F and G

461
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24-14

Level: 24

I. Concept:

Step: A Concept: Measurement

Measurement:- converting to metric units of area.

11. Behavioral Objective:

The student given an area measure in either the English or the metric
system will be able to convert it to another unit of area in the
metric system by using two tables of equivalents. (See below.)

111. Mathematical ideas:

A. See Table 4 (approximately equivalent units of area) in H.M.
p; 185, Book 8 (1967, 1970)

B. and the table on p. 186 in H.M., Book 8 (1967, 1970).

V. Activities:

A. Have pupils complete and use the table on p. 186 in H.M.
Book 8 (1967, 1970).

B. Review metric prefixes and unit names. p. 177 in H.M. Book 8

.(1967, 1970).

C. Assign in Houghton Mifflin, Book 8 (1967, 1970): pp. 185-186:
oral exercises 1-4, 13-17, and 19-22.

p. 187 (written exercises 7-14, 23-24, and 27-29)

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 184-187, 197 (29)
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Level: 24 Step: B Concept: Order

214-15

I.' Concept:

Order: developing the property of density of the real numbers.

II. Behavioral Objective:

The student given any two real numbers will be able to'find a rational
and an irrational number between them.

III. Mathematical Ideas:

A. The set of points representing real numbers is dense on the
number line.

B. Between any two real numbers there is a rational number and an
irrational number.

IV. Vocabulary To Stress:

dense density average

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 241-245, 250, 251 (39)
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24-16

Level: 24 Step: B . Concept: Function

and graphs

I. Concept:

Function and Graphs: graphing intervals of real numbers.

II. Behavioral Objective:

The student given an interval of real numbers, specified by either
a graph or an inequality, will be able to specify it by the form
not given.

I I I . Mathematical I deas:

A. Property of completeness: There is one-to-one correspondence
between -the set or real numbers and the set of points on the

number line.

B. If a and b are real numbers and the graph of a lies to the left
of the graph of b on the number line, then a < b.

C. If the graph of an interval ends in shaded circles, then the
endpoints are included in the graph.

D. If the graph of an interval ends in unshaded circles (open circles)
then the endpoints are not included in the graph.

IV. Vocabulary To Stress:

interval one-to-one correspondence

V. Activities:

A. Use Denholm, MAirularigridUsir)tisandtlornoratis, to lead
up to and introduce this concept.

B. See worksheet on the following page.

Text References:

Book: 8

HOughton Mifflin (1967, 1970) pp. 245-248, (40, also includes work on
density)

Other References:

Richard A. Denholm, Making and Using Graphs and Homographs,
Franklin Mathematics Series, 1970.
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Level: 24 Step: 13

WORKSHEET

24-17

Concept: Function & Graphs

Write the inequality which describes the set of real numbers whose graph

is shown.

1.

2.

3.

4.

5.

6.

I

5

1

2

I

- I

9

7

7,zis
6

izail--1-1--
4

L)
7

I

l0

Graph each inequality over the set of real numbers.

7. 3 < x < 7

8. x < 0

9. 6 > x > 4

10. -4 < x < 0

11. x > -6

12. -3 < x < 3

=MM. .11111

3 4 5 6 7 8

-3

t-

-2 -1 0 1 2 3

0 1 2
i

3

III
4 5 6 7

\
-4

I

-3

I

-2
.

-1 0 1 2

-,<
-6 -5

i

-4 -3
,

-2
,

-1 0

<
-3 -2 -1 0 1 2 3



24-IS

Level: 24

I. Concept:

Step: B Concept: Geometry

eeometry: Computing the surface area of ;ones, cylinders, and spheres.

II. Behavioral Objective:

The student given a drawing of a cone, cylinder, or sphere with
necessary dimensions Wilk able to compute its total surface area,
leaving the answer with as a factor.

III. Mathematical Ideas:

Lateral surface
area

Area of
base (s)

Total surface
area

Cylinder 2-If Rh 20-(R ) 21-m(h R)

Cone

Sphere

-riRs

- - -
-TIR2 R)

L-711

IV. Vocabulary to Stress:

lateral surface
base .

total surface

V. Activities:

A. Use the models they made for cone and cylinder. Use an orange
or a rubber ball for the sphere.

B. To show the formul for surface area of a sphere: Cut a solid
ball in half. Put a nail in the center of the flat side, and
wind a cord around the nail until it covers the entire flat sur-
face. Unwind and measure the length of the cord needed. Now
turn over the hemisphere and insert the nail in the center of
the curved side. Wind the cord around the nail until it covers
the entire curved surface. Unwind and measure the length of the
cord used.

Compare the two lengths of cord. (The area of the curved surface
should be twice the? area of the flat surface. If the area of the
flat surface isiIR , then the area of the curved surface is 271124.
Since this is a hemispher2, the surface area of the entire sphere
would be 2(211R

2
) or--41"fR .)

466



Level: 24 Step: B-

. Text References:

Book: 8

Houghton-Mifflin (1967,. 1970)
pp. 417-422, (69)

Addison-Wesley.(1971)
pp. 414-413

Houghton- Mifflin (1972)
pp. 305, 306, 309

1

487
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24-20

Level: 24 Step: B Concept: Measurement

I. Concept:

Measurement: converting to metric units of volume

II. Behavioral Objective:

The student given a volume measure in either the English or the metricsystem willbe able to convert it to another unit of volume in themetric system by using two tables of equivalents. (See below.)

III. Mathematical Ideas:

A. See Table 5 (approximately
equivalent units of volume) in H.M.p. 189. Book: 8 (1961, 1970)

B. and the table onp. 191 in H. M. Book 8 (1967, 1970)

C. Property of powers:

If a and b are integers, then (10)13 = 10ab

IV. Vocabulary To Stress:

metric unit names (sec -p. 177 in.H. M. Book 8 (1967, 1970).

V. Activities:

A. Have pupils complete and use the table on p. 191 in H. M. Book 8(1967, 1970)

B. Assign in H.M. - Book-8 (1967, 1970)
.

.p. 191 (Oral exercises) 1-4, 14, 15, 17, 19-22
pp. 191-192 (Written exercises) 1-17, 19, 20, 23, 27, 28

Text References:

Book: 8

Houghton- Mifflin (1967, 1970)
pp. 188-192, 196, 197, 198 -(30: Sec. 1-6, 9-12)
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Level: 24

24-21

Step: C Concept: Function and
Graphs

I. Concept:

Function and Graphs: specifying the domain and range of a relation and
deciding whether a given relation is a function.

Ir. Behavioral Objective:

The student given a set of ordered pairs will be able to specify the domain
and range and state whether the given relation is a function.

III. Mathematical Ideas:

A. A relation is a set of ordered pairs. The first coordinates of these
ordered pairs form a set called the domain of the relation. The second
coordinates are elements of the range of the relation.

B.. A function is a relation in which the domain is restricted. In a function
each element o'T the domain can be paired with opilone element in the
range. Each element of the domain can appear in only one 'ordered pair.
Another way to test whether a relation is a function is to look at its
graph. (Sue H.M. Book 8 (1967, 1970) --top of p. 446). (If two ordered
pairs have the same first coordinate, then they must lie on the same
vertical line.)

IV. Vocabulary to Stress:

domain relation
range rule of a relation
function -graph of a 'relation

Text References:

Book': 8

Houghton Mifflin (1967, 1970)
pp. 443-447,461, 462 (73)

Addison-Wesley (1971)
p. 162



2 -22

Level: '24 Step: C Concept: Geometry

I. Concept:

Geometry: finding the volume of cones, cylinders, and spheres.

II. Behavioral Objectives:

The student given a drawing of a cone, cylinder, or sphere with
necessary dimensions will be able to compute its volume, leaving
the answer with R as a factor.

III. Mathematical Ideas:

Area of Base Volume

Cylinder II R2

Cone II R
2

II R h

I 2
h

3
4

IIR

3

Sphere
3

IV. Activities:

A. Use the models they made for cone and cylinder, Use an orange
or an "Nerf" ball for the sphere.

B. Demonstrate the relationship in size of a sphere, cone, and cylinder
by the use of water. (Can use rice instead).

See Donald L. Bruyr, Geometrical Models and Demonstrations.,
J. Weston Welch, 1963, pp. 131-132.

.C. 0r to compare the volume of the cylinder with the sphere, use a
hollow rubber ball and a cylinder whose base and height equal
the diameter of the ball.

Cut a small hole in the ball and fill with water (or sand or salt).
Now pour the water into the- cylinder.

(It should be ?full. A glass jar would do well in this experiment

if you could find one with the same base and height as the diameter
of a ball.)

So the volume of the
2 2

sphere is tr the volume of the cylinder or (RR
2
h),

7 3.

3

h
S-

and h = 2R, so we have 4. ( RR-2R) = RR' .
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Level: 24

Text References:

Book: 8

24-23

Step: C Concept: Geometry

Houghton Mifflin (1967, 1970) pp. 422-427, (70)
Houghton Mifflin (1972) pp. 305, 307, 309
Addison-Wesley (1971) pp. 413-418

Other References:

Donald L. Bruyr, Geometrical Models and Demonstrations,
J. Weston Wala77;77-

Airrl
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Z4-24

Level: 24

I. Concept:

Step: C . Concept: Number SentenCes

Number Sentences: solving inequalities in one variable.

II. Behavioral Objective:

The student given a linear inequality in one variable will be able
to specify the solution set over the set of real numbers by a graph
or by a simpler equivalent inequality.

III. Mathematical Ideas:

A. If the replacement set is the set of real numbers, then the
solution set for an inequality must be specified by a graph
or by a description (usually using set-builder notation.)

B. Set-builder notation (See Level 22, Step Z, Sets).

C. Addition property of inequalities.

D. a> b if and only if b< a.

E. To solve an inequality over a given set means to describe its
solution set by using an equivalent inequality in which one
member consists of the variable and the other member contains
no variable.

F. See H.M. Book 6 (1967, 1970), T. h. p. 29:11-3 (3) for the
multiplication property of inequalities. This has been avoided
because multiplying both sides of an inequality by a negative
number reverses the sense of the inequality. The teacher
should be aware of this property, however, in order to answer
any questions the students may ask.

G. Solving an inequality is just like solving an equation except that:

1. the solution sct of an inequality over the set of reels
must be in the form of a graph or an equilialent inequality

Z. if an inequality is in the form -x < a, in order to solve
for x, the sense of the inequality must be reversed. (see F

under Mathematical Ideas.)

Text References!

Book: 8

-Houghton Mifflin (1967, 1970) pp. 294-300, (48)

Houghton Mi-fflin (1972) po 366
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24-25

Level: 24 Step: Z Concept: Sets

I. Concept:

Sets: Extending operations on sets.

II. Behavioral Objective:

The student given three sets in Venn diagram or Toster form will be
able to specify their intersections, unions, or:complements.

III. Msthematical Ideas:

A. Union and intersection of sets.

B. The complement of a subset A of a universal set-Iris the set
of all elements of -II which are not in A.

IV. Vocabulary to Stress:

The complement Of A = A'

V. Activities:

See Christian pp. 50-61

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 19-27

Other References:

Robert R. Christian, Introduction to LOgic and Sets,_ Blaisdell

Publishing Company._

;z7Yir)
t.)-



24-26

Level: 24 Step: Z Concept: Sets

ENRICHMENT EVALUATION

I. Using the Venn d agram below, specify by roster (list) the following
subsets of it:

if

1. A ii B

2. A n C

3. A n (B n C)

*4. B U C

5. P.

6. A

7. A (T(B U C)

8. Bill c

9. A U (Bin C)

10. F3'n (A U CI)

11. Let U = {1, 2, 3, 4, 5, 6}, A = {1, 2; 3}, a = {3, 5}, C = {', 6}
Draw a Venn diagram to illustrate how these sets are related.
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Level: 24 Step: Z Concept: Sets

ENRICHMENT: continued

24-27

III. In a certain math club, .a survey revealed the following information:

25 liked Science
25 liked English
22 liked History
16 liked Science and History
15 liked Science and English
14 liked History and English
12 liked all three

Use 'the above Venn diagram to obtain your answers for the following.

1. If all members of the club responded to the surveyf how many were

in the club?

2. How many liked only Science?

alallal ...MEM

3. How many liked Science or History Intt not English?

4. How many Liked Science and English but not History?

5. How many liked only History?

S

/.1111.



24-28

Level: 24 Step: Z Concept: Function

I. Concept:

Function: Relating probability t' statistics -- empirical probability.

H. Behavioral Objective:

The student given a random sample of outcomes will be able to estimate
the probability of an event.

III. Mathematical Ideas:

A. When the likelihood of an event is estimated by observing a sample
of outcomes, it is called an empirical probability. Empirical
probability is used when the sample space is too large to be tested
in its entirety, or when such testing would destroy the samples.

B. A random sample is used in empirical probability because it provides
a representative portion of the sample space. Care must ba taken
to make sure that the random sample includes enough occurrences to
make the probability as accurate as possible.

IV. Vocabulary To Stress:

random sample

V. Activities:

A. Willerding, pp. 66-87

B. N.M. Book 8 (1967, 1970) pp. 485-487.

Text References:

Book: 8

. 4

Houghton Mifflin (1967, 1970) pp. 485-487
-Houghton Mifflin gi972) pp. 212-213

-I

Other References:

Willerding, Probability: The Science of Chance, (Franklin Math Series).
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Level: 24

24-29

Step: Y Concept: Function

ENRICHMENT EVALUATION

i. An expreiment consists of drawillg a marble from an-urn. Assume that

you know nothing about the number or color of marbles in the urn.

The following chart shows the results of the first 50 drawings.

Red fig.( )W ilAL //

White 71-h1 7A(Z ////

Blue 11A4 THZ 1N,4 ////

What is-the probability that the next marble drawn will be:

1. red

2. red or white

3. green.

4. blue or green

5. red, white, or blue

II. Using the portion of a mortality table given below, answer the

questions under the table.

AGE NUMBER LIVING DEATHS EACH YEAR

0 10,000;000 70,800

10 9,805,870 11,865

20 9,664,994 17,300

'40- 34241,359 32,622

What is the probability that:

1. A person 40 years old will die within a year?

2. A person 20 years old will die within a year?

3. A person age 20 will live to be 40?

4. A person will live to be 10?

...._..r._.._

5. A person age 10 will live'to be 40?
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24-30

Level: 24 Step: Z Concept: Geometry

I. Concept:

Geometry,: finding any existing point of symmetry.

II. Behavioral Objective:

The student given a plane figure will be able to label any existing
point of symmetry or to state that no such point exists.

III. Mathematical Ideas:

A geometric figure is said to be symmetrical with respect to a point
0 if and only if for each point A on the figure there is a point B
on the figure for which 0 is the bisector of i.

IV. Vocabulary To Stress:

symmetry symmetrical

symmetrical with respect to a point

V. Activities:

cen ter, of symmetry

A. In Houghton Mifflin Book 8 (067, 1970), explore the points of
symmetry of an ellipS'e (p. 102), a square p. 102, a parallelogram
(p. 102), a rhombus (p. 107)_, a rectangle (p. 107), a circle
(p. 101) and a line (p. 103: 1_7).

B. Assign Houghton Mifflin Book 8 (1967, 1970) pp. 103-104: 1-11

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 101-104, (17, Sec. 6, 7, 8)
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Level: 24

24-31

Step: Z Concept: Geometry

ENRICHMENT EVALUATION

If the figure has a point of symmetry, put a dot where Ut would be and

label it "P". If the figure has no point of symmetry, write "none"

on the line beside the figUre.

1.

2.

3.

4.

5.
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24-32

Level: 24

I. Concept

Step: Z ,Concept: Number Sentences

Number Sentences: Graphing compound inequalities.

II. Behavioral Objective:

The student given a compound inequality will be able to graph it.

III. Mathematical Ideas:

A. The solution set of a compound sentence using "or" is the union
of the solution sets of the two component sentences.

B. The solution set of a compound sentence using "and" is the
intersection of the solution sets of the two component sentences.

IV. Vocabulary To Stress:

compound open sentence

V. Activities:

See H.M. Book 8 (1967, 1970) PP. 300-305

Text References:

Hough-tOn Mifflin (1967, 1970) pp. 300-305, (49)
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Level: 24

'24-33

Step: Z Concept: Number Sentences

ENRICHMENT EVALUATION

Graph each of the following sets over the set of real numbers.

1. {x: x > -2 and x < 4}

2. {x: x < -2 or x > 4}

3. {x: x < -2} U x > 4}

4. {x: x < -2} n {x:x > 4}

5. {x: x > -2} r) {x: x < 4}

6. (x: x > -2} {x: x < 4}
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24-34

Level: 24 ANSWERS TO WORKSHEETS

24-6

A = {0, -7, 6} E = (-7, - -
.4
4

5
48 = (0,

2
., -7, - --, 6, .721) F

2
6, .721;Tr 2412122...)

5

C = CH, 2.12122...1 G = Co)

D = (6)

24-9

1. 5.727
2. 6.278
3. -0.534

24-13

4. -6.47
5. equal
6. 34.55
7. -7.6

8. equal

9. -214.V
10. 12.64!T

I. cone II. cy 1 inder I I I. sphere
slant height base center
altitude base radius
vertex al titude diameter
base height antipodal points
height lateral surface great circle
lateral surface small circle

24-17

1. 5 < x < 9
2. x < 2

3. 4 7 . _6
4. x > 7
5. 4 < x < 8
6. 6 7 x 7 10

'7.

8.

9. <

10.

11.

12.

0

6

-4 0

c:
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Level: 24 ANSWERS TO ENRICHMENT (STEP Z)

EVALUATION

24-26

1.

1. (3, 4) 6. (1, 2, 3,.4, 5, 6)
2. {4 5, 6) 7. { 3, 4, 51 6)
3. {4) 8. {5, 6)
4. (3, 4, 5,, 6-, 7, 8, 9) -9. (1, 2, 5 6)
5. (1, 2, 5, 6) 10. {3, 8, 91

I. 39
2. -6

3. -14

4. 3
5. -4

24 -29

itt.

24-35

I.
1.

2.

3.

4.

5.

1-7

50

31
50

0

19

II. 1,.

2.

3.

32622 4.

5.

9805870
9241735

17300

10,000,000

9241359
96614994

9241359

96)51370

51)6499g
50

1

483



24-36

Level: 24

24-31

ANSWERS TO ENRICHMENT
(Continued)

2. none

4. none 5.

24-33

I. <=-.-4JEMNIEW110111MP
-2 4

2. 40MMEI!i
el31.1111*

3. doirmilt
Timm. 114

4. 0 (no graph)

5.
-2 4

)<L----dammommommommemommir.,_

6. 40immumErmeopm.
-2 4

(the entire number line

484
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Level: 24 Answers - Post Test I

Step A

Sets

1. /1777, r, 3 , -4.3}

(0,-113

3. (-41,V,.161161116.
4. /IT -.7,-11,-4.33
5. fOi

Numeral

6.
41 8. 5°-

90 11

5, 454
.

999

Order

11. 3.45
12. -.44
13. 72.36
14. .007
15. -4.575

Step B

Order

31. B

32. C

33. A
34. B

35. C

Function and Graphs

10. 4541
36. -4.4 x4c.2

999 37. -9 x 4:0
38.

Addition & Subtraction

16. .656656665. . Irrational
17. .464464446. . Irrational
18. .5 , Rational

19. 7.96, Rational
20.. .9, Rational

Geometry

21. slant height
22. base
23. lateral surface
24. great circle
25. radius

24-37

40.
12

Geometry,

41. 4811sq. m.
42. 681rsq. m.
43. 144Irsq.m.

44. 1081rsq. m,

45. 33Irsq. m.

Measurement

46.. 5 x 109
47. 4 x 10-19
48. 1.3112 x 102
49. 5.88

50.. 4.917 x 101

Step C

Function and Graphs

Measurement 51.
52.

53.
54.
55.

Domain Range
T2,3,41

(-2,21

(4,51

8,4,51
2,4,

6)

Function

0,4,51
1-4,4?

15,4,31
94,51
f.2,-1,3

53

yes

no

yes
no

no

26.

27.

28.

29.

30.

5 x 10-4
7 x 108

9 x 10-3
1.554 x 10.82.

3.225 x 10



24-38

Level: 24 Post Test I

Step C

Geometry

56. 108 II cu. m.
57. 288 II cu. m.
58. 64 II cu. m.
59, 40 II cu. m.
60. ,21 II cu., m.

Number Sentences

61. {x: x < 1

62. {x: x < 11}

63. {x: x >2}

64.
2 12

65.
3 4

ti
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Level: 24

Step A

Sets

1. 11T,1 .121121112. . .3

2. -16.3,-2.T,0,-71 3

3. f-16.3,-2.3,43,17,0,-715
4. f43,0,-713
5. f43,0i

Numeral

6. 8 8.
80 10.

7265

1
11 999

13 727

18

Order

11. -.66

12. 8.78

13. 19.21

14. .005

15. -3:1114

=24-39

Answers - Post Test II

Addition & Subtraction

16. RatiOnal

17. 9.71 , Rational

18. .494994999. . ., Irrational-

19. .686686668. . Irrational_

20.. .9, Rational

Geometry

21. altitude
22. antipodal points
23. slant height

24. lateral surface
25. sphere

Measurement

26. 4 x 10-4
27. 109

. 28. 1.29 x 1042
29. 1.036 x 10-

-830. 6.45 x

Step &

Order

31. A

32. '.0
33. C

34. D

35. C

Function & Graphs

36. 5< x 1

37. -54:x <771
38.

-4'
40

'6 13

Geometry

41. 1001rsq.m.

42. 90trsq. m.
43. 17611' sq.m.

44. 907rsq. m.
45. 961' sq. m.

Measurement

46.. 4 x 109
47. -6 x 10-15

48. 3-.278 x 1Q4

49. 8. -4 x 10-1

50. 9.834

Step C

Function & Graphs

DoMain.

51. i7,6,5i
52. f8,7S
53. f-2,3,23

54. f4,3,7,2,

-2,5J
55. f-1,1,03

487

Range
f8,
15,6,73

i6,12,9,-8,

12,31

Function
yes

no

no

yes

yes



24-40

Level: 24

Step C

Geometry

56. 36 II cu. m.

57. 192 II cu. m.

58. 100 II cu. m.

59. 108 II cu. m.

60. 96 II cu. m.

Number Sentences

61. {x: x > 11}

62. {x: x < }

12

63. {x: x > -1}

'Answers - Post Test 4 1

64.

65. K.

0 6

314.
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25 -1

Level: 25 Step: A Concept: Numeral

I. Concept:

Numeral: Reading radical expressions.

II. Behavioral Objective:

The student given an integer written as a radical expression (square
root only) will be able to write the integer.

III. Mathematical Ideas:

A. Tf x and y are real numbers and x2 = y, then x is a square root of y.

B. Nra- is used to denote the positive square root of a (a . 0).

C. -.47 is used to denote the negative square root of a (a ?..1 0).

IV. Vocabulary To Stress:

= positive square root of a

radical sign (-sr-)

V. Activities:

-157 = negative square root of a

A. Assign H.M. Book 8 (1967, 1970) p. 338: 1-8 and oral exercises 1-20

(omit 9, 10).

B. Important: Be sure to include the explanation of ezamples like

'1177 = 3 to insure the-understanding of positive and negative

square roots.

Text References:

Book: 8

Houghton Mifflin(19671 1970) pp. 336-338, (55, sec. 1-25-)

Addison- Wesley (1971) pp. 324
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Level: 25

j. Concept:

Step: A Concept: Order

Order: Using order to estimate square roots.

II. Behavioral Objectives:

The student given an expression representing a real number in
radical (square root) form will be able to name either the interger
the expression represents or two consecutive integers between
which the given number lies.

III. Mathematical Ideas:

A: If n is a perfect sq6re, then fins an integer.

B. If a, b, x are positive integers and a2Gx4 b2, then a <
b, and - b - 'fir< - a

IV. Activities:

Assign Houghton Mifflin, Book 8 (1967, 1970) p. 339: 9-19.
Addisonl-Wesiey p. 329: 2,4

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 338, 339, (55, sec. 26-34)
Addison-Wesley (1971) pp. 329, (75)

491



25-3

L6e1: 25 Step: A Concept: Geometry

I. Concept:

Geometry: Solving right triangles.

II. Behavioral Objective:

The student given the measures of 2 sides of a right triangle will be
able to find the measure of the third side, leaving any irrational
numbers in simplified radical form.

III. Mathematical Ideas:

A. Pythagorean Troperty: If a,,b, and c are the measures of the

b'

sOes of
2
a right triangle, and c is the hypotenuse, then a2 +

= c .

B. Multiplication property of square roots: 1f x and y are positive
real numbers, then 1/RV 117- o.

C. When a number is in simplified radical form, (square root only),
there are no perfect squares under the radical sign.

Example: r0 = aT = 2a

Example: 1r52 = 07. (0- =(11-). (a) = a '1'3

D. Irrational numbers should be expressed in simplified radical
form.

Example: Y5 x` = .1/J = (yr3) (x) = x/r

Text References:

Book:. 8

Houghton Mifflin (1967, 1970) pp. 335-343, (56)

Houghton Mifflin -(1972) pp. 279, 402
Addison-Wesley (1971 -) pp. 310, 325, 326
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25-4

Level: 25 Step: A Concept: Number sentences

I. Concept:

Number sentences: Solving equations in two variables.

II. Behavioral Objective:

The student given a simple linear equation in 2 .v--"0--ls and a finite
replacement set. of ordered pairs will be able the solution
set as a set of ordered pairs.

III. Mathematical Ideas:

A. The solution set of an open number sentence in 2 variables consists
of the set of ordered pairs that make the open sentence into a true
statement,

B. In each ordered pair, the x value is the first component and the
corresponding y value is the second component.

IV. Vocabulary To Stress:

ordered pairs first component second component

V. Activities:

See H.M. Book 8 (1967, 1970) pp. 433 (oral exercises 1-7) and
(written exercises 1-12)

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 432 -437, 460, 461, (71: sec. 1-13)
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25-5

Level: 25 Step: B Concept: Numeral

I. Concept:

Numeral: Calculating square roots by the "divide and average"

method.

II. Behavioral Objective:

The student given a positive rational number in decimal form will
be able to approximate its positive square root to the nearest
tenth using the "divide and average" method.

III. Mathematical Ideas:

A. Density of real numbers.

B. If a, b, x are positive real numbers and a2(xl(b2, then
a<y37<b.

C. See Houghton Mifflin Book 8 (1967, 1970) p. 344, second method

Or Addison-Wesley Book 8p. 330.

D. Note: The "divide and average" method is also called the
"iterative" method, the "2nd method" in Houghton Mifflin,
p. 344, and the Newton Method in the 6th grade Houghton

Mifflin Teacher's Manual, p. 124.

Text References:

Book: 8

Houghton Mifflin (1967; 1970) -pp. 344-346, (57)

Houghton Mifflin (1972) pp. 171, 260

Addison-Wesley (1971) pp. 330-'331
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25-6

Level: 25 Step: B Concept: Function & Graphs

I. Concept:

Functions and Graphs: Graphing linear equations in two variables.

II. Behavioral Objective:

The student given a simple linear equation in 2 variables will be able
to graph its solution set over the set of real numbers.

III. Mathematical Ideas:

A. A linear equation in two variables is an equation that can be
written in the form Ax By C = 0,.where a, b, c are integers.

B. The solution set of an linear equation is a set of ordered pairs.

C. The graph of a linear equation is a straight line.

IV. Vocabulary To Stress:

linear equation .linear relation linear function

V. Activities:

A. The conventional method is to first solve the equation for y in
terms of x. Then make a chart and pick 3 x-values and find the
corresponding y-values. Then plot these three points and draw
the line.

Example: 2x y = 6

1) Solve for y: y = -2x 6

2) Make a chart, pick 3 x- values, and find the corresponding y-values:

x y
0 6

1 4

2 2

3) Plot these 3 points and draw the line.

B. Do exercises 15-17 on p. 447, H.M. book 8 (1967, 1970).

C. Assign H.M. Book 8 (1967, 1970) p. 451 (written exercises)

Text References:.

Book: 8-

Houghton Mifflin(1967, 1970) pp. 447-.451
Addison Wesley (1971) pp. 164-165, (37)
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25-7

,Level: 25 Step: B Concept: Measurement

I. Concept:

Measurement: Converting into metric units of mass and capacity.

II. Behavioral Objective:

The student given a measure of mass or capacity in the English or the

metric system will be able to convert it to another unit of mass or

capacity in the metric system by using a table of. equivalents; (See below)

III. Mathematical Ideas:

A. See Table 7 (approximately equivalent units of capacity) in H.M.

Book 8 (1967, 1970) p. 194.

. B. Also see the table made below (Activity A).

IV. Vocabulary To Stress:

capacity liter mass gram

V. Activities:

A. Make a table like the one on p. 177, H.M. Book 8 (1967, 1970) using

units of capacity instead of length.

Example:

unit

ml..

cl.

dl.

1.

dkl.

hl.

kl.

Multiple of
a liter

10
-3

lo-2

10

1

10
1

10
2

103

B. The table above may also be used for units of mass--just replace

liter with gram.

C. Relate volume, capacity, mass, and weight of water'. See H.M.

Book 8 (1967, 1970) pp. 193, 199 and A.W. Book 7 p. 327.

D. Assign in H.M. Book 8 (1967, 1970) p. 194 (oral exercises) and

p. 195 (written exercises 1-6 and 8-17).
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25-8

Level: 25 Step: B Concept: Measurement

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 192 -195, 199, (30)
Addison-Wesley (1971) p. 257

Grade: 7

Addison-Wesley (1971) p. 327
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25-9

Level: 25 Step: B Concept: Number sentences

I. Concept:

Number sentences: Solving inequalities in two variables.

II. Behavioral Objective:

The student given a simple linear inequality in 2 variables and a finite
replacement set of ordered pairs will be able to write the solution set
as a set of ordered pairs.

III. Mathematical Ideas:

The solution set of an open sentence in 2 variables is a set of ordered
pairs. If the replacement set is finite, these may be specified by
roster. If the replacement set is infinite, these may be specified
by graph or rule (set-builder notation).

IV. Activities:

A. See H.M. Book 8 (1967, 1970) p. 437'(exercises 21-26)

B. See worksheet on the following page.

Text References:

Book: 8

Houghton olifflin(1967, 1970) pp. 436-437, (71, sec. 14, 15)
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25-10

Level: 25 Step: B Concept: Number sentences

WORKSHEET

Given the set S = (-21 -1) (-1, 2) (1, -2) (-1, -2))', Write the set of

ordered pairs in the set S that satisfy each of the following inequalities:

1. x y4:0

2. y -

3. 2x + y)-2

4. y 2x(2

5. x 2y<1
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25-11

Level: 25 Step: C Concept: Numeral

I. Concept:

Numeral: Calculating square roots by the algorithm method.

II. Behavioral Objective:

The student given a positive decimal numeral will be able to
approximate its positive square root to the nearest tenth,
using the algorithm method.

III. Mathematical Ideas:

A. (a + b)
2

= a
2

+ 2ab + b
2

where a, b are real numbers.

B. Yfa2 + 2ab b2 = a + b where a, b are real numbers.

C. See the two pages entitled "Algorithm Method for Calculating
a Square Root"

IV. Vocabulary to Stress:

algorithm = a systematic procedure used in a computation
(Houghton Mifflin Book 7 (1967, 1970)

V. Activities:

A. Note: This is also called the "Doubling Method".

B. For the teacher only: Read the 5 attached pages entitled
"Explanation of Algorithm Method for Calculating Square Root".
This explanation is too.advanced for students at this level.
Do not give it to your students.

C.. Give students the 2 pages entitled "Algorithm-Method for
Calculating a Square Root" and the worksheet following it.

500
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25-12

Level: 25

FOR THE TEACHER ONLY:

Step: C Concept: Numeral

EXPLANATION OF ALGORITHM METHOD FOR CALCULATING SQUARE ROOT

Any decimal numeral with 2 digits can be written in the form
10a + b where a is the first digit and b is the second.

23 = 20 + 3 = (10 2) + 3

So when you square 10a + b, you get:

(10a + b)2 = (10a + b) (10a + b) = 100a2 + lOab + 10ab + b2

100a2 + 20ab + b2

Now let's try 23:

Square:

23
23
;"1

46
529

Compare:

23 = 10'2 + 3 = 20 +- 3

(2o + 3) (20 + 3)( 2 0+ 3 ) ( 2 0+ 3 ) =4 0 0+ 6 0+ 6 0+ 9 = .

400 + 120 +.9 = 529
.1

100a
2

+ 20ab + b
2

10004 + 20'2'3 + 9
400 + 120 + 9

Now find the square rootof 100a2 + 20ab + b2

(a = 2,_ = 3)

V100a
2
+ 20ab + b2

We know the square root of a trinomial is a binomial, so our root will
be in the form x + y. Find x. We know that our first term (100a2)
came from squaring the first term in 10a + b.

So x must be 10a.

We now have: I0a _

00a2 + 20ab + b2

Square the 10a and subtract.

IOa

4.\//100a' +,20ab + b
2

100a
2

.
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Bring down the rest of the terms:

10a

"V100a2 + 20ab + b
2

100a

20 ab 4 b2

Where will the second term in the root come from?

so divide:

20ab + b
2
= b(20a + b)

b .

20a + b )1 20ab + b
2

Our divisor is 20a + b.

Where did this come from?

25.13

20a is just 10a doubled, and the second'term in the quoiient is the
same as the second term in the divisor. '(Because the b came from
squaring b in the first place.)

Now let's return to our original problem.

10a

1V/
100a

2
2
+ 20ab + b2

100a

20ab + b
2

Double the quotient (10a) and use this fot the trial divisor:

10a

1/ 2
100a + 20ab + b2
100a

20a 20ab + b
2'

Divide 20ab by 20a and put this quotient above the dividend as the
second term in the quotient.

10a- + b

1/100a

2
20ab + b

22

100a

20ab + b
2
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29=14.

b is also the second term in the new divisor: (See explanation above.)

Multiply:

10a + b

n /
100a0

2
+ 20ab + b2

100a4
20a +.1, T------ 20ab + b2

10a + b

V1004 + 20ab + b2
100a

20a + br------- 20ab. + b2
20ab + b'

Now apply this to 23
2

:

.

23
2
= (20 + 3)

2
= 400.+ 120 + 9'

20_

i
1.1 400 + 120 + 9

400

120 + 9

Double 20 to get 40 for the trial .divisor:

20

-Y400+ 120 + 9
400

4o r---- 120 + 9

120 4' 40 = 3, so 3 is the second term in the quotient and also in
the divisor.

Multiply:

20 -t- 3

Y400 + 120 + 9
400

4o + 3 3--- 120 + 9

20+ 3

Ti400 + 120 + 9
400

40 + 3r 120 + 9

9Y)t.5 ti



Now let's write this as: "V 529 and find the square root.

First find the largest multiple of 10 whose square is less than 529
It is 400. The square root of 400 is 20.

, 1/ 529 20

400
129

Double 20 and divide into 129. 129 4- 4o = 3. Put the 3 in the quotient
and add it to the divisor. Multiply 43. 3.

1/ 529
400

4o + 3. TM
43 1129

So 7129 = 23.

Now let's find a shorter method:

20

3

23

1/ 529

First divide the dividend into groups of 2 digits, starting at the
decimal point. Why? (Because 102 = 100, and for every 100 we have
in the diVidend, we mill have-a 10 in the quotient.)

1/3g:

Now find the largest perfect square that is less than or equal to 5.

2

IMPORTANT: We have written a 2, but we should realize that this is
really only the first digit in 20.

Now continue. Subtract and bring down.

2

1729

(We will always bring down 2 digits at a time because for every 2 digits
in the dividend there will be one digit in the quotient. 10 = 100.)

Find the new divisor by doubling the quotient.



r

25-1 6

IMPORTANT: Remember that the quotient here is 20, not 2. So

we must do something about this. After you double the digits in the
quotient, always multiply by 10.

Now divide and place the quotient above the dividend and add it
to the divisor.

23

40 + fT29
43

Multiply the last digit in the quotient by the divisor-.

.2 3

1(425--

40 + 11729
4 129

Now we areready to learn the algorithm.

505



25-17

ALGORITHM METHOD FOR CALCULATING A SQUARE ROOT

Find the square root correct to the nearest tenth: V 123.4

1. Group the dividend into pairs of digits beginning at the decimal
point and going in both directions. (If necessary, annex a zero to

get an even number of decimal places to the right of the decimal
point. If there'is an odd number of decimal places to the left of
the decimal point, let the extra digit be the one farthest to the
left.)

1/ JZWIS,

2. Find the largest perfect square less than or equal to the number in
the first group. Write it under the tirst group and put its square
root above the first group.

3. Subtract the perfect square from the first group, and bring down the
second group. (Remember to always bring down two digits at a time.)

I/

1

t4o.

23

4. The number you brought down is now the dividend. To get a new

divisor, double the entire number in the quotient and multiply by

10. This is now the trial divisor. Place it in front of the

. dividend.

1

1

20 1--23

5. Divide the new dividend by the trial- divisor and put the quotient in

two places: (1) write it above the group being used as the dividend,

and (2) add it to the trial divisor. Re-write the trial divisor as

one numeral.

1 1.

A3.,./.....10,

20 + 1F23
21
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25-18

6. Multiply the new digit in the quotient by this trial divisor,
place this product under the diyidand, and subtract.

1 1.

1,P,13.00,

1

20 + 1 123
'+, i 21 21

. 2

7. Bring down the next group and repeat Steps 4 through 6 as many
times as necessary. (See Step 8).

8. Place the decimal point in the quotient directly above the decimal
point in the dividend. For every group (usually two digits) in
the dividend there will be one digit in the quotient. Carry out
the quotient to one more decimal point than Is needed;then round off.

.0

-1'

1 1. 1 0 = 11.1.

-1/t23.4000.)
1,-...--,...

20 + 1 23

21J 21

220 + 1 PO
21 f 221

2220 + 0 1900

2220 0

1900
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WORKSHEET

1. -L, 21.1 6. 2

2. 1/ 52.7

3. 1/ 43.2

4. V 414.4

5. -V 1024

08

7. V 3

8. 1/-5---

9. 1/ 32.3

25-19



25-20

,.,

Level: 25

I. Concept:

Step: C Concept: Function & Graphs

Function & Graphs: Graphing linear inequalities in two variables.

II. Behavioral Objective:

The student given a simple linear inequality in two variables will be
able'to graph its solution set over the set of real numbers.

III. Mathematical Ideas:

A. A linear inequality in two variables is an inequality for which
the associated equation is a linear equation in two variables.

B. The graph of a linear inequality in two variables is an-open ((
$ ))

or closed (.41;1) half-plane on one side of the graph of the associated
equation.

IV. Vocabulary To Stress:

open half-plane

V. Activities:

closed half-plane

Graph the associated equation, then check whether the line should be
dotted or solid, then shade the proper side.

If the inequality is solved for y first, it makes -the shading much
easier. If y<mx + b, the half-plane below the line is shaded; and
if y)rax + b, the half-plane above the line is shaded.

You might also include problem #18 on p.. 447, H.M. Book 8 (1967, 1970).

Text References:

Book: 8

' Houghton Mifflin(19671 1970) pp. 452-454; (74)
Houghton Mifflin(1972) pp. 367, 370-371. (67)
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Level: 25

1. Concept:

Step: D Concept: Numeral

25-21

Numeral: Using tables to find rational approximations of positive
square roots.

II. Behavioral Objective:

The student given any natural number < 101 or any perfect square -t-4-

10,000 will be able to write its positive square root ci.)rect to
the nearest tenth using tables.

III. Mathematical Ideas:

A. Tables:

Addison-Wesley (1971) Book 8, p. 333

B. Rounding decimals to the nearest tenth.

IV. Vocabulary to Stress:

" " and ",-1.," mean "approximately"

V. ActiVities:

A. Using the table in Addison-Wesley (1971) p. 333, the square
roots of the natural numbers less than 101 are listed in the
column headed "47 The perfect squares.

.15:. 10,000 are listed in the column headed " n2 ". To findlj§il
using the table in Addison-Wesley p. 333, look for 7921 under
"n" and find its square root under "n". To find look for

31 under "n" and find its square root under nrn7".

Note: To be consistent with the other methods of finding square
root, round off to tenths.

B. See worksheet on the following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 345-346 501, (57, Sec. 5, 6, 7)

Addison-Wesley (1971) pp. 332-334



25-22

Level:. 25 Step: D Concept: Numeral

WORKSHEET

Using the table in Addison-Wesley Book 8, p. 333, find the positive square
root of each number correct to the nearest tenth.

1. 4371 11. "87.

2. -417 12. 4787

3. 4271 13.47

4. -17.64 14.-72-

5. '4747 15. ITT'

6. -N376 16. -\1777

7. "47 17. -,7

R.'4 5041 18. 1,11.77

9.1r67 19. 7744

10. 42717 20. 147
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Level: 25 Step: D Concept: Function & Graphs

25-23

I. Concept:

Function and Graphs: Graphing systems of linear equations in two variables.

II.. Behavioral Objective:

The student given a system of two linear equations in two variables will
be able to solve the system by graphing.

III. Mathematical Ideas:

A. To solve a system of equations over', means to find the set of all
ordered pairs that satisfy both equations.

B. The solution set of a system of linear equations in two variables
consists of the point(s) where their graphs intersect.

IV. Vocabulary To Stress:

inconsistent dependent system of equations

V. Activities:

Assign in Houghton Mifflin (1972) pp. 368-369. This explanation is
simpler than in the (1967, 1970) edition.

Text References:

Houghton Mifflin(1967, 1970) pp. 454-458, (75)

Houghton Miff lin(1972) pp. 368-369

Addison-Wesley (1971) p. 166
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25-24

Level: 25 .Step: Z Concept: Sets

I. Concept:

Sets: Using quantifiers.

II. Behavioral Objective: .

The student, given a set and a proposition with a quantifier describing
that set, will be able to determine the truth value of the proposition.

III. Mathematical Ideas:

Expressions involving the idea of "how many" are called QUANTIFIERS.

IV. Vocabulary To Stress:

= for all, for every :3 = for sane, there exists

V. Activities:

See Christian, Logic and Sets, pp. 66-76.

Refer'ences:

Robert R. Christian, Logic and Sets, Blaisdell Publishing Company,
Second' Edition, 1965.
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Level: 25 Step: Z

ENRICHMENT EVALUATION

Let B = 0, 1, 2, . Determine the truth value of each of the
followin propositions, and defend your answer.

1. (V x B) (x + 1 = 2)

2. B) (x + 1 = 2)

3. (3 x EB) (x2+x+1=0)

4. ( V x B)Cx + (2 4. 7) = (7 +

5 . (( x E B) (2 - (7 - 2i]

6. (3 x B) Cx (2 7) = (7

514
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Level: 25

I. Concept:

Step: Z Concept: Numeral

Numeral: Calculating square roots by the "sum of.odd numbers"
method.

II. 'Behavioral Objective:

The student given a perfect square will be able to calculate its
positive square root, using the "sum of odd numbers" method.

III. Mathematical Ideas:

The sum of the first n odd natural numbers is a perfect square,
-and its positive square root is n.

IV. Activities:

A. Students can discover the above mathematical idea for
themselves by filling in the blanks in the following two
worksheets.

B. Use the pages entitled, "Calculating. Square Roots by the
'Sum of Odd Numbers' Method'''.

C. Assign Worksheet on p. 25-32.
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Level: 25

Fill in the blanks:

Step: Z Concept: Numeral

WORKSHEET

The Sum of Odd Numbers

2527

Number of
Odd Addends

.........m.
Sum

1 1 = 1

2 1 + 3 = 4

1 + 3 + 5 =
. .

1 + 3 + 5 + 7

1 + 3 + ,5 + 7 + 9 =~00.1^..r.125
1 + 3 +5 + 7 + 9 + 11 =

---------

7 1 + 3 + 5 + 7 + 9 + 11 + 13 =

...m.M .~...
1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 =

1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 =

1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19

11

12



25-28

Level: 25 Step: Z Concept: Numeral

WORKSHEET

The Sum of Odd Numbers

Compare the number of odd addends with the sum on each line.

1. If there are 4 addends, the sum is . 42 =

2. If the sum is 81, there are addends. lr=

3. If there are 12 addends, the sum is . -4---. = 12.

4. If the sum is 169, there are addends. 169 =

= 4.

ammgmlowimmoymemarmimiremraommimmemmmrsiftImem.......Wo&11wvvild..74monmeme.miweiwwwr.....M.P.M7.0

Now read the page entitled "Calculating Square Roots by the 'Sum of

Odd Numbers' Method".

......."-
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25-29

Level: 25 Step: Z Concept: Numeral

Calculating Square Roots by the "Sum of Odd Numbers" Method

1. Group the dividend into pairs of digits beginning at the decimal point
and going in both directions.

2. Subtract 1 from the first group.

3. Subtract each successive odd number until there is not enough left to
subtract the next odd number.

11777:
- 1

3 7

- 3

3 4

- 5

2 9

- 7

2 2

- 9

1 3

- 1 1

2
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25-30

Level: 25 Step: Z Concept: Numeral

Calculating Square Roots by the "Sum of Odd Numbers" Method -- Continued

4. Count the number of subtractions and place this number above the group.
4:

8 4 4 .

- 1 r

31
- 31,/'

34

- 5

29

- 7 ee-

2 2

- 9 we

1 3

- 1 Ile

2

(We subtracted 6 times.)

5: Double the entire quotient and annex a 1.

6 x 2 = 1 2

annex a 1 -+ 1 2 1

6. Bring down the next group and subtract the number found in Step

-47717.
.. 1

3 7

- 3

3 4

: 5

29

- 7

2 2

- 9

1 3

- 1 1,

2 4 4

...:... 1 2 1

1 2 3
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Level: 25 Step: Z Concept: Numeral

25-31

Calculating Square Roots by the "Sum of Odd Numbers" MOthod -- Continued

7. Repeat Steps 3 - 6 as many times as necessary.

6 2

1177777;

1

3 7

- 3

3 4

- 5

2 9

- 7

2 2

- 9

1 3

2 4 4

- 1 2 1

1 2 3

1 2 3

Now do the following worksheet.



r-

25-32

Level: 25 Step: Z Concept: Numeral

WORKSHEET

Find the positive square root by the "sum of odd numbers" method.

.....

1. ",1 1 6 9 3. "\ 1 7 6 4

2.-4 6 7 6

MI

4 . Ni. 4 6 2 4
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25-33

Level: 25 Step: Z

WORKSHEET -- Continued

Concept: Numeral

5.41 1 5 6 8. "J2 8 0 9

9. 3 7 2 1

7, 'NI 5 8 4' 10.1j 1 4 4 4



25-34

Levelf 25 Step: Z . Concept: Numeral

ENRICIIMENT EVALUATION

Find the following smi'are roots using ethensum of odd numbers" method:

1. 1 0 2 4 4.-47777

5 7 6 5. 47-2777

3. 1 8 4 9

c)tJ



Level: 25

25-35

Step: Z Concept: Function & Graphs

I. Concept:

Function and Graphs: Using arrangements, permutations, and
combinations.

II. Behavioral Objective:

The student given a set of objects will be able to determine
how many ways those objects can be arranged, with or without
regard to order.

III. Mathematical Ideas:

A. n! = n x (n 1) x (n - 2) x . . . x 3 x 2 x 1 (n factorial)

B. -4! = 4'x 3 x 2 x 1 = 24 (4 factorial)

C. A permutation is an arrangement of all or part of a set of
objects in a certain order.

1. A permutation of n objects taken all at a time is an
ordered arrangement of all objects in the set.

If P(n,n) represents the number of possible permutations
of a set of n objects, then P(n,n) = n!

Example:

this

has 3 elements. There are 6 permutations
of fhis set if all 3 elements are taken at a time.

P(3,3) = 3:= 3x2x1=6)

The 6 permutations are: abc acb bac bca cab cba

2. A perMutation of n objects taken r at a time is an
ordered arrangement of only r objects in the set.

If P(n,r) represents the number of possible permutations
of a set of n objects taken r at a time, then

P(n,r) = n x (n-1) x (n-2) x...x(to r factors)

Example:

,a,b,c 3 has 3 elements. There are 6 pemutations of
this set if 2 elements are taken at a time.

P(3,2) = 3 x 2 =@

The 6 permutations are: ab ac ba be ca cb
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25-36

Level: 25 Step: Z Concept: Function & Graphs

III. Mathematical Ideas: (Continued)

D. A combination is an arrangement of all or part of a set of
objects without regard to order.

If C(n,r) represents the number of possible combinations
of a set of n objects takem r at a time, then

C(n,r) = ?(n,r)

17,717

Example:

a,b,c?) has 3 elements. There are 3 combinations of
`this-set if 2 elementS are taken at'a time.

C(3,2) = P(3,2) = 3 x 2 =
P127) 2 x 1

The 3 combinations are: ab ac be

E. P(a favorable outcome) = number of favorable outcomes
number of possible outcomes

IV. Vocabulary to Stress.: permutation combination

V. Activities:

A. Addison-Wesley Book 8, pp. 221-228 (An excellent coverage of
this subject!)

B. Relate Binomial Theorem to Pascal's Triangle (Addison-Wesley'
p. 227)

.

C. Willerding, p. 20 (tree diagrams)

D. Houghton Mi.fflin Book 8 (1967, 1970) pp.. 493-500

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 493-500
Addison-Wesley (1971) pp. 221-228

Other References:

Willerding, Probability, The Science of Chance, Franklin Math Series.



Level: 25

I. Permutations

Step: Z

ENRICHMENT EVALUATION

A. How many different ways can 5 13:-.oks be arranged on a shelf?

B. How many different 3sdigit numerals can be formed from -the
digits in 1,2,3,4,5, if no digit appears more than once
in each numeral?

C. How many different 3-digit numerals can be formed from the
set given in problem 2 if each digit may be repeated any
number of times?

_Combinations,

A. How many committees of 4 persons can be appointed in a
club with 10 members?

B. A bowl contains 4 red marbles and 6 white marbles.. In how
many ways can you select a set consisting of:

a) 2 red marbles?

b) 4 white marbles?

c) 4 red marbles?

d) 2 white marbles?

III, A bag contains 10'red marbles and 4 white marbles. If 3

marbles are drawn at random, what is the probability that:

A. all are red

B. all are white

C. 1 is red and 2 are white

D. 2 are red and 1 is white



25-38

Level: 25 Step: Z Concept: Geometry

I. ConCept:

Geometry.: Introducing trigonometric ratios.

II. Behavioral Objective:

The student given a drawing of a right triangle showing the length of
each side will be able to write the sine, cosine, and tangent ratios
of either acute angle.

III. Mathematical Ideas:

A. Length of side opposite A r
tan A = ---when A is an acute 4! in a right A

Length .of side adjacent A -

B.
sin A = Length of side opposite A

Length of hypotenuse

C.
cos A = Length of side adjacent to A

Length of hypotenuse

tV. Vocabulary To Stress:

tangent sine cosine

V. Activities:

Encourage students to cover as much as they can. Although the behavioral
objectAve only includes finding ratios, the 3 texts listed under references
all present excellent units covering more than this one concept.

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 353-358, (59)
Houghton Mifflin(1972) pp. 334-343, 348 (59,60,61)
Addison - Wesley (1971) pp. 363-366
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Level: 25 Step:

ENRICHMENT EVALUATION

Complete the following statements:

B

Figure I Figure 2

to

8

In figure I above:

25-39

'2

In figure II above:

m°L A =1. Sin A = 7.

2. Cos A = 8.

3.. Tan A= 9.

4. Sin B = 10.

5. Cos B

6. Tan B =

528

Sin A =

Sin B =

Tan A =.



25-40

Level: 25 Step: Z Concept: Number Sentences

I. Concept:

Number sentences: Using implication and proofs.

II. Behavioral Objective:

The student given a logic problem written as a series of
hypotheses will be able to find the "best" conclusion by using
relationships of sets.

III. Mathematical Ideas:

A. Equivalent conditions, are conditions which specify the same
truth set.

B. Condition p implies condition q if the truth set of p is a
subset of the truth set of q. (See Christian p. 79).

In symbols, p mici means

1. p implies q or
2. if p, then q or
3. p only if q or
4. q is a necessary condition for p or
5. p is a suificient condition for q

C. Some important properties of implication:

1. If p Ac;Pq and q =iFr, then p -7r
2. If p thene4q
3. If,,q aPPop, .then p sc7q

IV. Activities:

A. See Christian, pp. 76-90

B. See Christian, pp. 90-94 for application of logic to problems.
Assign the odd-numbered problems for practice, and use the
even-numbered ones for test purposes. (There is no written
evaluation of this unit other than this.)

References:

Robert R. Christian, Introduction to Logic and Sets, Blaisdell
Publishing Company, Second Edition, 1965.
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ANSWERS TO WORKSHEETS

25-10

1. f(-2, -1) (1, -2) (-1,

2. {(..2, -1) (-1, 2)a

3. E(-1, 2) (1, -2)3,

4. f(1, -2) (-1, -2i1

5. f'(-2, -1) (1, -2) (-1,

25-19

Level 25

-2)3

-01

1. 4.6 6. 1.4

2. 7.3 7. 1.7

3. 6.6 8. 2.2

4. 20.4 9. 5.7

5. 32 10. 3.2

25-22

1.1.9 6. 14 11. 29 16. 82

2. 9.9 7. 5.6 12. 62 17. 2.6

3. 51 8. 71 13.'9.2 18. 8.5

4. 4.9 9. 8.1 14. 7.2 19. 88

5. 92 10. 49 15. 3.6 20. 6.6

ANSWERS TO ENRICHMENT (Step 2)

25-27
WORKSHEETS

3 9

4 16

5

6 36

49

8 64

9 81

10 100

1 4- 3 5 4- 7 9 4- 11 4- 13 15 4- 17 4- 19 4- 21 = 121

1 4- 3 4- 5 +7 +9 +11 +13 15 +17 +19 21 +23 = 144

,25 -28

1. 16, 16, 16 3. 144, 144

2. 9, 9 4. 13, 13

25-32

1. 13 3. 42 5. 34 7. 72 9. 61

2. 26 4. 68 6. 23 8. 53 10. 38



25-42

ANSWERS TO ENRICHMENT (Continued)

EVALUATION

25-25

1. F, 0 + 1 / 2
2. `r 1 + 1 = 2
3. F,

02 4. 0 + / 0
12 + 1 + 1
22 + 2 4- 1 0

4. T, commutative and associative properties of addition
5. F, 1 (2 - / (7 - 1) -2
6. T, 0 - (2 - 7) = (7 - 0) -2

25-34

1. 32
2, 24
3. 43
4. 56
5. 45

25-37

I A. 120
B. 60

C. 125

25-39

1.

6
or -5-

3

8 42. To- or -5-

33. 6 or -if

8
or

4
4. 1-6

II. A. 210
B. a) 6

b) 15
c) 1
d) 15

65. or -35-

8 46. it- or 3-

7.'45

8. 2

531

A. c(10,3) 30,
c(I4,3) 91

B. c(4 3) 1

c(14,3)- 91

C. c(10,1) x.c(4,2) 15
c(14,3) 91

c(4,1) x c(10,2) = 45
c(14,3) rtD.

29.

10. 2 or 1
2



Level: 25 ANSWERS Post Test 1

Step A

Numeral Function & Graphs

1, 21

2. 7

3 5

4. -.4

5. 11,

Order

6 . 5 411312 <6
7. -if C -1,17<-3

8. 5

9. 6<i175< 7
'10. -2

Geometry

11. 'On-
12. 12

1.3. 8a

14. fig
15. .4

Number Sentences

16. f'(2,4), (4,3)1

17.1/(3,4) , (4,3)3

18. 1(2,4), (3,2)1

g3,2), (4,3)1

20. f(2,4), (4,3)3

Step B

Numeral

21. 5.7 (The student's

22. 6.4 work should

23 10.6 be shown on th

24. 4.4 back of the

25. 2.6 test page.

Check to make
sure the
"divide and
average"
method was
used).

26. 27. 28.

25-43

A A

V

29. 30.

Or-

5g9t..%vr
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Level: 25

Step B

Measurement

31. 1.1355 x 101
32. 5 x 102

33. 1.8925
34. 2.0 x 105
35. 1.00 x 10-'

Number Sentences

36. f(4,5) , (5,10
37. f(3,5)i

-38. i(5,3), (5;4)1
39. 0

40. (5,3), (4,3) , (5,4)3

Step C

Numeral

41. 1.6

42. 6.9
43. 2.4
44. 5.1

45. 1.o

Function &

46.

Answers - Post Test I

(The student's work

should be shown on the
back of the test page.
Make sure the algorithm
method was used.)

Graphs

47.

Function & Graphs (continued)

49. 50.

A

44

V

48.

/ IJ A

11111114116111 Kim
141=WM MEM'

111MME BEM t

u.oewMIIIIIIIIIIIIIIIIIIIWSSIIIIIIIIIIIIIII
z/

IINI

N 111111111FASII

1111111ENNE (";:o

MI

MINI \41---'i

MIRA II .ICEr

\itt

533



`Level: 25

Step D

Numeral

51. 8.2
52 73 or 73.0

53. 59 or 59.0
54. 8.7

55. 7.9

Function &"Graphb

57

Answers - Post Test 1

58.. gill yi.- il emma- a
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25-46

Level: 25 Answers - Post Test II

Step A

Numeral Function & Graphs

1. 6
2. -3
3. 8
4. 4
5. 24

Order

6 841/24-9
7, -3 < -,/g< -2
8. 8

9. 54.5.4<6
10. -2

Geometry

11. 4a
12. N/41
13. aJ
14. 2

15. 9

Number Sentences

16. /(3,4), (5,3)-}
17. (4,3), (5,4)1
18. (4,3).1
19. (4,5) , -(5,4)j
20. (4,5)]

Step B

Numeral

21. 4,8 ((The student's work
22. 7.2 should be shown on the
23. 11.3 back of the test page'.
24. 4.1 \ Check to make sure the
25. 2.2,/ "divide and averages'

method was used.)

26. 27.

A

28.

WeIMIllMNI 1

29. 30.
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Level: 25 Answers - Post Test 11

Step B

Measurement

Step D

Numeral

31. 1.5114 x 101 51. 8.1
32. 4 x.103 52. 72 or 72.0
33. 7.57 x 10-1 53. 69 or 69.0
34. 5 x 102 514. 8.6
35. 5.0 x 55. 7.9

Number Sentences

36. i(/4,5), (5,14)3
37. (4,5) (4,6) , (5,6)J
38. i'(14,6)3
39. 0

40. g4,5), (4,6), (5.6)J

Step C

Numeral

41. 1.8
42. 6.2
43. .2.8
44. 1.0
45. 1.3

(The student's work should be shown on the back of the

test page. Check to be sure the algorithm method was

used).-

Function & Graphs

/46.
0.

V

49.

47.

50.

536
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25-48

Level: 25

Step D

Function & Graphs
I

56.

59.

Answers - Post Test II

57.

7

10 2d

Y
60.

58.

537


