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ABSTRACT

This is a collection of the last 12 units

(intermediate-upper levels) of materials designed for the

Conceptually Oriented Mathematics Program (COMP). The program is
intended to diagnose student difficulty, provide a ‘prescriptive

program of improvement, and meet individual needs through smallegroup

instruction. Content has been organized into 11 broad concept areas:
sets, numerals, order, addition, subtraction, nultlplxcatlon,
division, functions and graphs, geometry, measurement, and number
sentences and phrases. These areas are then fitted into 25 vertical
levels, each level having two or more steps. The material actually

contained here is a collection of lesson outlines covering most

concept areas at most levels. Each lesson has the following format:

concept area, behavioral objective, umathematical ideas, vocabulary,

activities, references, and worksheets. Teaching aids are also
suggested. (LS)
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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 a;e grouped accordingly.

The program provides continuous progress until the student is réady for.
algebra. The major areas of concern are today's subject-centered
curriculum which fails to recognizg 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 rolé as classroom manager rather -
than lecturer the following materials were developed by selected classroom
teéchers in the Columbia Public Schools: A Scope and Sequence Chart,
Teacher's Guide Books, Placement Teéts, Post Test | and 1}, 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 twénty-five levels of complexity. Each level has been

broken down into two or morz steps. The inclusion of Step Z in a level
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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 instruétion for a particular
level. !nstruction in each level may be planned around eigher horizontai

or vertical progress through a given level.

The Teacher's Guide Books serve as a handbook for teachers. The ipstructiong
and suggestions in tﬁe manual were developed to.supplement the teacher's

knowledge of mathematics and to relieve her of some of the éressures 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 ldeas

Vocabulary

Activities

Textbook References - Houghton Mifflin

Addison-\lesley

Worksheets

Other references: Film Strips
Commercial Tapes
Enrichment Books

Suggested activities for developing and reinforcing concepts are included.
Textbook references include multipie 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.




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 compe tency
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.

1. Placement

Begin testing those students new to the program at these recommended

levels. )
Grade 1 Level 1 (Optional)
Girade 2 Level 2
Grade 3 Level 4
Grade 4§ . Level 6
Grade 5 Level 9
Grade 6 Level 11
Grade 7 & 8 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.

111, Profile Sheets
A. Mark with a red X all concepts passed on the placement tests.

B. Mark with a blue X all copcepts passed on Post Test | which is °
given after teaching the level.

C. Reteach any concepts in which the student did not achieve 80 per
cent proficiency. .

.
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D. Mark with a blue X the results of Post Test |! 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 5C0.

* 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 - Triangles

367 - Polygons - Geometry

368 - Geometry Circles |

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
-EF- 1106 - 4 Polygons

EF 1106 - 5 Solid Figures

I1. 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
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Teaching Aids. (Continued)

‘ Multi-Base Blocks.

Colored Centimeter Rods.

Primary rulers.

Meter stick.

Fractional Parts: Felt

Clock Faces.

Flannel Boards and Cut-Outs. N
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 .

‘Tangrams

Prime Drag
Liquid Measure Game

Reference Materials: Books.

A. Franklin Series.

Mirror Magic

Learn to Fold. -

Paper and Pencil Geometry

Making and Using Nomographs.
Learning about Measurement.
Mathematics Around the Clock.
Patterns and Puzzles in Mathematics.
Probability: The Science of Chance.

COSI OVUT W0 DO o

B. Mathematics in the Making Series.

Patterns, Areas, and Perimeters.
Binary and Other Number Systems.
Looking at Solids.

Rotation and Angles.

Curves.

Scale Drawing and Surveying.
Transformations and Symmetry.
Networks.

CONI ONVUT W0 DN e

C. Scholastic Self-Teaching Arithmetic Books.

D. Llet's Play Games in Mathematics,

r




Reference Materials: Books: (Continued)

E. Metric Measurement, Minneapolis Public Schools

F. Introducing the Metric System, Educ¢ational Methods, Inc.

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

1. Concept:

Step: A Concept:

Addition: Naming the sum of denominate addends.

1l. Behavioral Objective:

e ——

14-1

Addition

The student given addends which are denominate numbers will be:-able to

name them as a sum.

I1l., Mathematical ldeas:

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

ounce year

V. Activities:

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

" century

centimeter
addend meter

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.

AWk, pp. 154-155,

D. You may provide students with lined or squared paper from which
they make their own conversion tables, as:

Pounds { 1} 2

37 4

Ounces {16 |32

{48 16k

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

Text References:

Book: 4

Addison-Wesley (1971, 1968)
Book: 5

Houghton Miff1in(1967)

Houghton Miff1in(1972)
Addison-Wesley(1971, 1968)

PP-

PP-
PP
PP-

Meters {1 2 3
éentimeters - 100 1200 7 300
130-131
56-59
21, 52-54, 55, (15), 353, 337(part)

83, 109, 330, 336, 119

22



14-2
Level: 14 Step: A

Text References: continued

8ook: 6
Houghton Miff1in(1967) pp. 26
Houghton Miff1in(1972) pp. 20, 46, 47

Addison-Wesley(1971, 1968) pp. 202, 333, (38), 268(part)
Other References:

Franklin Series, Learnino About Measurement.

-

23

Concept:

Addition




143

Level: 14 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 botk trucks hold?

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?

Linda's dog had 3 new puppies. One weighed 3 1b. 2 oz., another weighed
2 1b. 14 oz., and the last puppy weighed 2 1b., 10 oz. What was the total
weight of the puppies?

Columbus discovered America in 1492. One hundred and fifteen years later
the first permanent scttlement 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?

Mrs. White went to the store. She bought 1 1b. 3 oz. of hamburger,
2 1b. 11 oz. of steak, and 1 Ib. 6 oz. of chicken. How much did all
of the meat weigh?



14-4

Leve

1: 14 ’ Step: A Addition
WORKSHEET
1 centimeter

decimeter
1 meter

10 millimeters
10 centimeters
100 centimeters

nnn
—_

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?

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

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

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

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




14-5
Level: 14 Step: A Concept: Subtraction
I. Concept:

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

Il. Behavioral Objective:

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

1ll. Mathematical ldeas:

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:

ton ounce year
second century addend

V. Activities:
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 1b. 6 oz, =18 1b. 22 oz,

Text Referepces:

Book: & 1

. . %
Addison-Wesley{1971, 1958) (19)
Book: 5
Houghton Miff1in(1967) pp. 59(part)
Houghton Miff1in(1972) pp. 54, (15), 336(part)
Addison-Wesley(1971, 1968) pp. 109-111, 119
Book: 6
Houghton Miff1in(1967) pp. 26
Addison-Wes!ey(197[, 1968) pp. .202(part), 333, {38), 268(part)

Other References:

Franklin Series, Learning About Measurement.

g
"

Suggested Introductory Activity.

e
'

g l;ﬁkl(;‘ . ;z{;
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Level: 14 Step: A Concept: Subtraction

WORKSYEET: Subtraction of denominate numbers

1. 6 1b . =5 lbs. oz.
2. 12 ft. = 11 ft. in.
3. 12 ft. 6 in. = 11 f¢t. in.
b, 5 1bs. 1 oz. = 4 1b. 0z,
5. 3 hrs. 5 min. = 2 hrs. min.
‘6. 11 yrs. = 10 yrs. ’ mos .
7. 8 yrs. 7 mo. =7 yrs, | més.
8. 5min. 4 sec. = 4 min. sec.
9. 2 tons =1 ton 1bs.
10. 2 tons 500 Ibs. = 1 ton Ibs.
1. 13 min. = 12 min. sec. .
12. 10 min. 11 sec. = 9 min. . sec.
13. 12 ft. 1 in. = 11 ft.. in.
14. 10 hts. > min. = 9 hrs. min.
" 15, 5 yds. 2 ft. = b yds. ft.
16. 1 lbs. 5 0z. = oz.
17. 1 ton 400 1b. = 1b.
18. 2 days 5 hrs. = 1 day hrs.
19. 1 min. 2 sec; = sec.
20. 1 1b. 8 0z. = oz.

PaNe)
-1




14-7

Step: A Concept: Subtraction

WORKSHEET: SUBTRACTION
Find the answers to the following problems.

1. If a gravel truck, holding 3 tons, dumped 500 pouhds 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?

Lk, Steve!'s best time in the race was 5 minutes, 7 seconds. John ran it in 4.
minutes, 8 seconds. John was how many seconcs 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.




14-8

Level: 14 ’ Step: A Concept: Multiplication °
I. Concépt:

Multiplication: Multiplying a whole number by a unit fraction.

Il. Behavioral Objective:

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

{Il. Mathematical ldeas:
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 0f 80 = 16
T -
1x 80 =
5
80 -~ 5 =
80 =
5

IV. Vocabulary To Stress:
of - times - equivalent sets
V., Activities:

A. Tic-Tack-Toe. Oraw a tick-tack-toe figure on the blackboard. Each
space shcuid 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 problen 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:

16

16 ' '

6 ,
\
\
\
\
i

Book: 3

Houghton Mifflin(1967) pp. 166-167, (42) %
Houghton Mifflin(1972) pp. 164, 65, (40) %
Book: 4 |
Houghton Miff1in(1967) pp. 153 (part)

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

¢
-

"’u-




Level: 14

Text References: continued

Book: 5

Houghton Miff1in(1967) PP-.
‘Houghton Mifflin(1972) PP -
Addison-Wesley(1971, 1968) op.
Book: 6

Houghton Mifflin(1967) PP.
Houghton Mifflin(1972) pp.
Addison-Wesley (1971, 1968) pp.
Book: 7

Addison-Wesley(1971) pp.

Other References:

Step: A Concept: Multiplication

198-201, (48, 49), 204, (50), 210-211, (51), 308
128, 129, 141, 191, 136, 137, (34), 340(part), 132-135

200, 201
253
166-169, 171, 183

231-233

Imperial Tape #22 (Intermediate), first part.

-
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| Level: 14 Step: A Concept: Multiplication -
WORKSHEET

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

1." There were 90 people at the ball game. of them went home when {t began

L
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. 1 had $180 in the bank. 1 spent %_of'it. How much did | spend?

4. 50 children were in the orchestra. _1
played violins? 10

of them played violins. How many

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

v

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

7. How many cookies in 1 of a dozen?

3

8. Dick missed %_of the 20 problems on the test. How many did he miss?

9. 1 had $570 in my checking account and spent 1 of it on my vacation. How
much did | spend? 5

10. How many ounces in 1 pound?
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Level: 14 Step: A Concept: Division
I. Concept: .

Division: Dividing by using multiplication with reciprocal.
Il. Behavioral Objective:

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

I, Mathematical ideas:
A. Two numbers whose product is one are calied reciprocals.
B. Multiplication and division are inverse operations.
v, Vocabu]ar§ To Stress: reciprocal - inverse
V. Activities:
A. Teacher's edition Imperial Tape #23, (Intermediate).
B. Fraction game. Oraw 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. Takirg 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

ansvering another problem right after scoring 6 points.

Text References:

Book: &

Houghton Mifflin(1967) pp. 150-152

Book:l 5

Houghton Miffl1in(1967) pp. 308-310, 329, 341

Houghton Mifflin(1972) pp. 270-273, (67)

Book: 6

Houghton Miff1in(1967) pp. 252-255, (58), 256-259, (59), 264, 265(part)
Houghton Miff1in(1972) pp. 128, 129, (34), 272-275, 351
Addison-Wesley(1971, 1968) pp. 174, 185-187, (34), 188, (35), 189, (36, 37), 190, 332
Book: 7

Hougton Mifflin(1967; pp. 354-359, A54)

Houghton Miff1in(1972) pp. 212-21kh, 258-263, 427

Addison-Wesley(1971) pp. 241-247, (48)part)

Book: 8.

Houghton Miff1in(1972) pp- 144-147

Other References: €3i3

O . . z
- HNodern Math Filastrip #764
[;Rdﬂzlnmerial Tape #23 (Intermediate). (part of this)




14-12
Level: 14 Step: A
WORKSHEET: DIVISION

Find the correct answer to the following problems.

1. 52 1= 1. 16
© 2
2. 5x2= 12. 4

Concept:

Division




14-13

Level: 14 Step: A Concept: Geometry

I. Concept:
Geometry: Naming the line of symmetry for symmetrical figures.

I'l. Behavioral Objective:

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

Ilt. Mathematical Ideas:

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

B. A flip may be used to determine symmetry about a line.
"IV, Vocabulary To Stress: 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 Referencgs:

Book: 5§

Houghton Mifflin(1967) pp. 282, 283, (70)
Houghton Miff1in(1372) pp. 292-295, (70)
Addison-Wesley (1971, 1968) pp. 342

Book: 6

Houghton Miffl1in(1967) pp. 293

Hougthon Miff1in(1972) pp. 100, 101, 301
Addison-Wesley {1971, 1968) pp. 343 :

Book: 7

Houghton Mifflin(1972) pp. 399

Other References:

Mathematics in the Making, 7

Franklin Series: Mirror Magic

Mirror Cards

Curricuium Filmstrip, 373 - Geometry ir Art
Geoboard card #13

Modern Math Filmstrip #739

Qo
¥




1h4-14

Level: 14 . Step:. A Concept: Measurement
i. Concept:
Measurcment: Using a protractor to measure angles.
1. Behavioral Objective:
The student given a protractor will be able to measure ary given angle.
I1l. Mathematical ldeas:
A. The unit for measuring angles is a degree.
B. A protractor is used to measure angles.

IV. VYocabulary To Stress:

degree ' ' congruent
protractor vertex
angle

V. Activities: f

A. Measure the degrees of each angle of a right triangle. Craw a large |
right triangle and cut it 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 Miff1in(1967) pp. 70-71, (21), 72-73
Houghton Mifflin(1972) pp. 96, 97
Addison-Wesley (1971, 1968) pp. 90-91

Book: 6

Houghton Mifflin(1967) pp. 71-71, 73, 268, 277, 278
lioughton Miff1in(1972) rp. 96
Addison-Wesley(1971, 1968) pp. 104-105

Sook: 7

Houghton Miffl1in(1967, 1979) pp. h23-431, (67)
Hougitton Miff1in(1972) pp. 104

Addison-Wesley(1971) pp. 282-285, (56)




rﬁ———'————w-w— -
Level: 14 Step: A Concept: Measurement

WORKSHEET: MEASUREMENT

Use protractor to measure each angle. Write answers at bottom of page.
D
/
-C
i
/
A 8 t et . F
G
)
4
{
i
i
. ,’_/
H _ ' ./,'// y
X K L

M

AN
‘D

/f//’ ,///////—/ |
/v_"’....__._... _— o o / o

1. m(<agc) = b, m(<JrL) = }
2. m(<DEF) = 5. m(<MNO) = |
Q 3. m(<GHI) = 6. m(<PQR) = i




14-16
Level: 14

I. Concept:

. Step: B Concept: Sets

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

. rate.

}1. Behavioral Objective:

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

Ill. Mathematical ldeas:

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.

v, Vocabuléry To Stress:

V. Activities:

ratio ~ cardinal number

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

B. Have children place on their desks pencils, eraser or crayons. Compare
sets of two penciis 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 Hifflin(1567)
Houghton Mifflin(1972)
Addison-Wesley(1971, 1963)
Book: 6
Houghton Mifflin(1967)
Houghton Miffl1in(1972)
Addison-Wesley (1971, 1968)
Book: 7
Houghton Mifflin(1567, 1970)
Houghton M§fflin(1972)
Addison-Wesley(1971)

Other References:

PP
PP
PP

PP-
PP-
PP

PP
PP
PP

116, 218-219, (55), 220, 221, 222, (56), 276, 279
221*’ 225; (56) ’ 296“299’ (72) ’ (73)
218-219, 137-139 ¥

198-199, (41), 200-203, (42), 286(part)

152, 153, 302, 303
206-213 .
L6l -465

€7, 70, 85, 142-143, 330-333
343-347, (68)

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




14-17

Level: 14 Step: B Concept: Multiplication

lv.

Concept:

Multiplication: Multiplying a whole number by a fractional numbar less
than 1. ‘.

Behavioral Objective:

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

Mathematical ldeas:

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

B. A whole numeral can be written as a fractional numeral. (5 =_i)
. 1

C. Multiply numerator times numerator and denominator times denominator.

Vocabulary To Stress: denominator - numerator

. 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 Miff1in(1967) pp. 234-236, (51), 237

Houghton Miff1lin(1972) v pp. 253, 128, 131, 198, 349(part)
Addison-Wesley(1971, 1968) pp. 172-174

Bagk: 7 B
Houghton Mifflin(1972) pp. 423(part)

Other References:

Imperial Tape #22 (intermediate) first part
Modern Math Filmstrip #763

Co




14-18
Level: 14 ) Step: B ' Concept: Multiplication

WORKSHEET: MULTIPLICATION

1xL1_§= 1x20-s= 1x18 =
r 3 5 1 [3
3X]_2_= _?;x_gg= 5x 18 =
T q 5 1 [3
1of 21 = 1 of 24 = 1 of 64 =
7 ) . g
20of 21 = 3 of 24 = 3 of 64 =
7 I g
1of 27 = 1 of 24 = v _1of 26 =
9 12 13
8 pf 27 = 1_1__of.2‘+= 11 of 26 =
9 12 1
_1 of 4o = _1 of 36 = 1 of77 =
0 12 1
_2_0fl~l0= _5_01‘-'36: __2_0f77=
10 12 1
1 of 40 = _1of 70 = 1 of 8t =
g 10 9
5 of 40 = 1 of 70 = 2 of 81 =
g 10 9




Level: 14 Step: B Co

Concept:

Functions and Graphs: Locating a point on a plane using

Behavioral Objective:

- The student given a number pair will be able to plot the

.
A

&

plane.
Mathematical ldeas:
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
the second on the vertical axis.

Vocebulary To Stress: horizontal axis - vertical axis
Activities:

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

¥ B. Use latitude and longitude on maps to locate a ship 1

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

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

6 A W ]P_
s v i) Ei M
Y 3 di ’S Xl W
3 LI ¢ &
2 AN ,:,L
\ & o
cle G ' bJ
} 2 3 Y S 6

St

19

ncept: Functions and
Graphs

a number pair.

point on a number

horizontal axis,

ost at sea, etc.

it with number

The. first student to
name the word wins.

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

&




Leval: 14 . Step: B Concept: Functions and
' Graphs

Text References:

Book: &4

Houghton Miff1i1(1972) pp. 304, 305, 308, (75)

Book: 5

Houghton Mifflin(1967) pp. 88-91, 289-281, (25)

Houghton Miff1in(1972) pp. 294, 118, 119, 120, 121, (33)

Addison-Wesley(1971, 1968)  pp. 306-309

Book: 6. -

- \

" Houghton Mifflin(1967) pp. 94 - - ‘

Houghton Miffl1in(1972) pp. 232, 298

Addison-Wesley(1971, 1968)  pp. 304-305

Book: 7

Houghton Miff1in(1972) pp. 53, 94-95

Addison-Wesley(1971) pp. 43-L4

Other References:

Arithmetic Teacher, ‘May 1969 - Plots, Dots and Profiles
Franklin Series Making and Using Graphs, pp. 63-64.
Let's Play Games in Mathematics 5 - #31

Geobcard Card #38 ]

Modern Math Filmstrip #75U

Modern Math Filmstrip #746

Suggested Introductory Activities.
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Level: 14 Step: B Concept: Functions and
Graphs

WORKSHEET

2nd axis

p XY

v/ ! ' !’ 1 axis

Usint the diagram above, name the words.
10,0 B (2,1 (3,0
2, (2,0 (U, (@@,2 1O, 2
3,4 (4,2 (3,2 (4 4
(2,2) (0,4 (4, 1) (2,3
3,3 G,1)
(0,3) (0,0 (3,2

o Ul W

42




14-22

Level:

l.

14 . Step: B Concept: Geometry

Concept:

Geometry: Identifying similar and congruent polygons.

" Behavioral Objective:

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

Mathematical ldeas:

A.
B.

E.

Angles may be measured by using a protractor.

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

- iS l- te I'a - . *

Two'congruent angles have the same size.

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

Ratios may be used to compare lengths.

Vocabulary To Stress: _congruent - similar - ratio

Activities:

A.

You might have students cut 3 cardboard strips 18 cm, 27 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

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.

Have the children construct a square or rectangle. Use protractor.
They should then draw a diagonal. Cut along the diagonal. Compate
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).




TGS .
| i ' 14-23
‘ Level: 14 Step: B - Concept: Geometry

|
\
Text References: i
|
|

Book: &4
Houghton Miff1in(1972) pp. 100, 101
Book: ‘& ,
Houghton Miff1in(1967) pp. 70, 71, (21), 72-74, 266-267, (67), 277, 278, 286, 287
Houghton Miff1in(1972) pp. 297, 298, 287 (part)
Addison-Wesley (1971, 1968) pp. 272, 273
Book: 6
Houghton Miff1in(1967) pp. 82, 280
___Houghton #iff1in(1972) pp. 105, (27, 28), 302, 303
Book: 7
Houghton Miff1in(1972) pp. -110-113, 278-279, 338
Addison-Wesley(1971) pp. 274-275

Other References:

H.M. Geoboard cards #16 and #17

ERIC o JA
44




14-24

Level: 14 ' Step: € Concept: Multiplication

Concept:

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

Behavioral Objective:

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

Mathematical ldeas:

[ 4

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

B. Inmultiplication with fractional mumbers the product may be less than
either factor.

C. Numerators are multiplied by numerators.

D. Denominators are multiplied by denominators.

Vocabulary To Stress: subset.- region

Activities:

A. Cube Toss: Prepare two wooden one .inch cubes. Write a different
fractional numeral on each face. The child throws the cubes, 1ike
dice and multiplies the two that come up on top. How many different
problems are possible? One point for 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 Miff1in(1972) pp. 146, 147, 258-267
Addison-Wesley (1971, 1968)  pp. 291, 293, 295-298, (52), 300-301. 338

Book: 6

Houghton Mif{1in(1967) 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 Miff1in(1967, 1970) pp. 349-354, (53)

Houghton Miff1in(1972) pp. 200-201, 204-205, 254, 423
Addison-Wesley(1971) Pp. 233-237, (45)

Other References:

Moderrn Math Filmstrip #763



14-25
.~ Level: 14 Step: € ‘ Concept: Geometry
l. Concept: .
Geometry: Naming the arca of a square, rectangle, parallelogram.
{I. Behavioral Objective:

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

111, Mathematical ldeas:
A. The plane area inside a ciosed 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=1xw

C. The measure of a square region can be expressed as A = $2

D. 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 Miff1in(1967) pp. 114-115, 86, 273, (24, 34, 69) .
Houghton Miff1in(1972) pp. 110-111, 304-305, 309-311, (30 47) -
Addison-Wesley(1971, 1968)  pp. 117, (31)

Book: 6 -

Houghton Miff1in(1967) pp. 108, 142, 143, 269, 122

Houghton Mifflin(1972) . pp. 109, 3Q6-309

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

Book: 7

Houghton Miffl1in(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) 4;{3

_ O Geoboard cards #21, #22
: [ERJf: Learning about Measurement (Franklin Series) pp. 23-37

Aruitoxt provided by Eic:




14-26

Level:

14 " Step: C Concept: Geoemtry
Find the area of each. Be sure to label the answer in square units.
2 in.
9.in
2, g
J
. ny
7 cm. Yy, 8.cm
:E' §
'J 9
: A )
o

6.

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

i.

2.

3.
L.

5.

G

7.




1. Concept:
Flow Charts: Using a flow chart to present a-sequence of instructions.
11. Behavioral Objective:

The students can follow a sequence of written instructions presented in

r _ - 14-27
| _ Level: 14 Step: Z Concept: Flow Charts
|
|
1
the form of a flow chart. |

\

11Y. Mathematical ldeas: |

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

B. Every step is indicated in its proper order.

- - -€. <Certain shapes irdicate decisions to-be-made or- instructions to be
€ollowed.

D. Lines with arrows are used to indicate direction of flow.
IV. Vocabulary To Stress: sequence - decision - input - output
V. Activities:
* A. Houghton Miff1in(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: Use the same Cut off’ ‘Will
large cut out length of the corner pieces fi
quadrilateral 2 ,string and —3| angle '"f? to form
pencil, string make an arc pieces circle? i
scissors at each cor~
) ner angle |

E. JAddends IAdd the ones Add afTK:
_ 46, 38 -7 ~>| the tens > ( ’
F L
L6 L6 L6
+ 3 + 38 + 38

Q .

ERIC 48




14-28
Level: 14
Text References:

Book: &4

Houghton Mifflin(1972)
Book: 5

Houghton Miff1in(1972)
Book: 6

Houghton Mifflin(1972)

Book: 7

Houghton.HiﬁFlin(l972)

Other References:

. Step: Z Concept:

pp. 60, 216

pp. 50-51, 230-232, 288-291, 307, 316

pp. 104, 108, 158, 234-237, 294-257, 304

pp. 223-22¢, 236-239, 2h2-24k, 250

Flowcharting by McQuigg-Harness

o
W

Flow Charts




" 14~29

WORKSHEET

1. Find the output number .

Add 9 to
Yes > your age

more than
Your 13 yrs old?

age in yrs. >

No Add 10 to
\\\\»// > your age

2. Find the output number.

Add the [
a. ! 8.9 ——> numbers
- Add the Subtract 11
* b, ! 12,41 > numbers. —>| from the sum | >

C.

Double the Subtract 6
— input number | from the resqht-§>—

B

3. Find the output number.

Subtract
100 from e
Yes 7 the sum
62 . Find the sum more than\ )
35 |+ sum =
t
No
Add 100 e
to the sum

Level: 14 Step; Z Concept: Flow Charts
4. What is the input number)?

—> input >

L Subtract .

[ b frop 3
|
|




14-30

Level: 14 Step: Z A Evaluation
1. Name the __| Name the
tens' digit of f 71 total
the quotient | quotient 8)5497
i .
Y, ,r P
Name the Name the
first final
remainder remainder
Y v
Name the
ones' digit '
of the -
quotient

2, Find tine output number.

{ 24 | I Add the Subtract '
59 7 numbers 7 13 >
| SR . [ NEIRTR—
3. Find the output number
KT;But number Double fhe Subtract
24 7 input 7 . 6 2

L, Find the input number.

Subtract |———o, 5646 T .3
179 ’ ) - |

5. Find the output number.

[ 74 f - | Find the Subtract
35 7 sum D 4

—

ol




Level: 14 ANSWERS TO WORKSHEETS: LEVEL 14

- 1431

14-3 14-10
1. 2t Multiplication-Whole number by unit
2, 3 gal. 1 qt. 1 pt fraction
3. 8 1b. 10 oz.
k., 2 centuries 84 -yr. 1. 30 people
5. 5 1b. 4 oz. 2. 4 cookies
3. $30
k. 5 children
14-4 5. 15 doughntits
6. 2 days
Addition 7. 4 cookies
8. 5 problems
1. 4 m. 5 decimeters 9. $114
2. 2m. 16 centimeters 10. 4 oz,
- 3. 746 m. - e e -
4, 302 mm or 30 cm 2 mm 14-12
5. 723 m
Division
14-6 1. 10
2. 10
Subtraction of denominate numbers. 3. 6
7 L, 48
1. 16 oz. 7
2. 12 in. 5. 7
3. 18 in. I
k. 17 oz. 6. 1
5. 65 min. 2
6. 12 mo. 7. 2
7. 19 mo. . 5
8. 6h sec. 8. 1
9. 2000 1bs. 9. 8
10. 2,500 1bs. 3
11. 60 sec. 10. 1
12. 71 sec. 2
13. 13 in. :1. 64 #
14, 65 min. 12. 16
15. 5 ft. 13. 27
16. 21 oz. , b, 9
17. 2400 hours 15, 1
18. 29 hrs. 16. 1
19. 62 sec. 17. 2
20. 24 oz, 18. 2
. 19. 11
5
14-7 20. 4
15
1. 5500 1b.
2. 13 oz.
3. 1 ft. 11 in.
L, 59 sec.
5. 59 min. 37 sec.




14-15

Measurement - using protractor

AU W N —
e o o

1400
800
900 °

1 So

500
300

14-18

. Multiplication - whole number by fraction

"4

(o0 T

N
vl

VW oW O\W\le

14-21

Function & Graphs

N\ W N —
. o

very
well
done
math
is
fun

14-26

Geometry (area)

N o W N =

8
6
18
2
22
3
15
7
49

b sq. in

36 sq.
14 sq.
16 sq.
10 sq.
33 sq.

75 sq.

cm.
cm.
Cilie
cm.
cm.
cm.,

ANSWERS TO WORKSHEETS: ' LEVEL 14

3
15
8
24
2
22
7
14

9
18

Extra Credit (perimeter)

1.
2.
3
I

8 in.
26 cm.
19 cm.

. 20 cm.,

14 cm,
28 cm.
42 cm,




ANSWERS TO ENRICHMENT (Step Z)

14-29

1. Answers will vary
2, a. 17

b. 5
c. 14
3. 195
L, 7

14-30 Evaluation
62 r 1

70

La .

5825

105

N1 W N =
. . Ve L]

WORKSHEET

14-33




14-34 o o
Level: 4 ANSWER SHEET - POST ‘TEST | L

|
Step ‘A Measurement-A
Addition-A 26. B
27. C
1. 18 gallon 1 quart 28. ¢
2. 15 1bs. b ozs. 29, A
3. 13 yds. 0 feet . 30. A
b, 9 yrs. 3 mo.
5. 9 weeks 0 days . Step B
Sets-B
Subtraction-A
' 31. 6, per
6. 7 wk. 1 dav v 32, .
7. 50 minutes KD
8. 2 gallon 3 qt. - 33. rate, 12, per
9. 3 lbs, 14 oz. . 34, rate, 6, per
16! 1820 1bs, 35. $1.00

Multiplication-B

Multiplication-A

36, 6

11, 3 37. 3 yds.

T - 3. 510r52
12. 6 or 3 13 g

g Tk 39. 31
13. 4 )

7 4o, 55
1, 7 g

12
.2 Function-8

9

41, Must look on graph
. 42, Must look on graph

Division-A . 43, 3,5
—_— by, F
16. 6or 11 ' 45. 5,4

[ 7
7. é_ Geometry-B
18. 5§ L6. congruent
19. 1 k7. AB, BC

7 48, 1,3
20, 4 49, 1,h

21 50. 1,4
Geometry-A
2i. BD
22, EG
23, JL
2L, MP
25, UX

Ou




Level: 14

Step b

Multiplication-C

51, 7
16
52, 7
18
53. 21 or 1
726 ©
54, 60 or 3
o &
55. 16or k4
3 9
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 |



w36

Level: 14 ) ANSWER SHEET - POST TEST |
Step A Measurement-A
Addition-A 26, 500
27. 70°
1. 4 ton 400 1bs, . 28. 1200
2. 8 yd. 0 ft. b in. 29. 100
3. 9 hr. 0 hr. 30. 359
4, 16 gal. 2 qt.
5. 17 hr. 51 min. 20 sec.
Step B
Subtraction-A Sets-B
6. 1 vyd. 2 ft. 3. 9
7. 2gal. 2 qt. 1 pt. 1
8. 1 vyd. 0 ft. 8 in, 32. rate, 9, per
9. 2 wk. 2 day 33. $1.80
10. 1 hr. 32 min. ) 34, rate, 70
35. 11
21
Multiplication-A
1. 's. Multiplication-B
i
12, 6or2 . 36. 55
15 5
13. 10 37. 4 2or b1
, 1 ; T 2
h., 9 3. 9
16 39. 124
15, 5or 1 5
15 3 ho. 9
Division-A Function-B ) |
16. 2x50r5xh h, 0,3
20 : b2, p
17. 8 43. 3,4
5 Ly, R
18. 4 4b5. 0
15
19. 5
7 . Geometry-B
20, 32
35 ' 46. congruent
47. vyes
) 48, vyes
Geometry-A kg, 1,2
) C 50. 1,3
21. BE
22, X
23. IN
24, VQ
25, XZ




14-37
Level: 14 ANSWER SHEET - POST TEST I}

Step B

Multiplication-B

51.
£l

53.
5k,
55.

EIR SIS oo HR A

56. 15 sq. cm.
'57. 40 sq. in.
58. 72 sq. feet
59. 35 sq. ft.

60. 180 sq. in.
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15-1
Level: 15 Step: A Concept: Sets
I. Concept:

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

(1. 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 .

{11. Mathematical Ideas:

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

e

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: f
) i

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

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

Text References:

Book: & )

Houghton Mifflin(1972) - pp. 150-151, 278, 27¢
Book: 5

Houghton Miff1in(1967) pp. 252-255

Houghton Miff1in(1972) pp. '204-207, (52)
Addison-Wesley(1971. 1958)  pp. 345

Book: 6

Houghton Mifflin(1967) pp. 226-229, 250-251
Houghton Miff1lin(1972) pp. 216, 278, 279, (67)
Addison-Wesley(1971, 1968) pp. 312-321

Book: 7

Houghton Miff1in(1972) pp.. 318-325

Addison-Wesley (1971, 1968) pp. 89-101, (20, 21)
Other References:
Franklin Series: Probability

Imperial Tape #40 (Intermediate) . .
Modern Math Filmstrip #767

D
<)

Good introductory activity




16-2
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 probabjlity of gettlng a mint?
“ A caramel? A lemon drop? A chocolate bar?

X

2. set¢=1{0, 2,4, 6,8, 10}
What is the probability of choosing a multiple of 2?. 0f choosing an odd
number?

3. Set A =1{11, 12, 13, 14, 15, 16, 17, 18, 19, 20}
What is the probablllty of. choosnng a multlple of 22 0f choosing 197
0f choosing a multiple of 3?

L, If John has 10 shirts, (1 red, 5 blue, 2 yellow, and 2 green), what is the
probability that he will wear a white shirt? A blue shirt? A green
shirt?

5. There are 15 horsés 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? .

61




15-3
Level: 15 Step: A Concept: Numeral
|. Concept:
Numera]: Using base 5 to teach place value.
Il. Behavioral Objective:

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

i1l. Mathematical ldeas:
A. The position of a digit in any number determines its value.
B. 0-4 are the only symbols ngeded ig a base 5 sys%em.
c. Iof}ve represents one group of 5.

IV. Vocabulary To Stress: decimal system, place value

V. Activitigs: .
% A, ESA Multibase Arithmetic Blocks, cards 1-5.
B. Teacher's Edition Imperial Tapes (Intermediate), p. 35.
C. Make a base 5 chart: 125 ’ 25 l 5 , 1
| o] s =
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.

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

Example ’
125 25 ’ 5 ' 1
23512 4 , L 1T 3
100 ,/‘7 ,
20 J
3--__ :

To check multiply as you learned in Step 1.
(b x 25) + (4 x 5) + (3 x 1) = 123¢en

123ten = h3fjve

b

o~
H
e



15-4
Level: 15 Step: A Concept: Numeral

Text References:

Book: 5

Houghton Miff1in(1967) pp. 22-2l
Houghton Mifflin(1972) pp. none
Book: 6

Houghton Miff1in(1967) pp. 266
Houghton Miff1in(1972) pp. none
Book: 7

Houghton Mifflin(1967) pp. 127-129

Other References:

Imperial Tape #35 (Intermediate)

* Suggested introductory activity.
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15-5

Level: 15 Step: A Conrept: Numeral

WORKSHEET: NUMERAL

l. Write the following base five nu_merals in base ten.

1. 2lfiye = ten 7. M*"ive - ten.
2. 13fipe = . _ten 8. 100fjve = __ . ten j
3. 10fjve = _______ten 9. 102five = —_ _ten !
ho 20give=____ ten 10. 10gjve = ten ‘
5. MWfjve=_____ ten . 1. 1bbeie = —_ ten
6. Mgjve = | ten - 12. 200¢;ye = ten

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

1. Sten' = five 6. 25tep = — five
2, 8ien = five . 7. 28ien = —— five
30 Wien=____ _ five 8. 30ie, = —five
b, 15¢en = five 9. 33ten=_____ five
5. 2bgen = — _ _ five . 10. 10040 = - five




15-6

Level: 15 “Step: A . Concept: HNumeral
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.

L (]
22 TR T (e

Write the missing digits.

3. 93five is 7 fives, 7 ones? 3. fives, ones
L, 3hfive is 7 fives, ? ones? Ly, fives, ones
5. 20¢;, is 7 fives, 7 ones? ‘5. fives, ones

Write base ten numerals for the following:

6. 30five P
7. 2If’i’ve
8. loofive
3. 123fi’ve

10. ZOOIIfive

11. Find the buse five numeral for the number of -dots in the above set.

12, Write the base five numeral that means:

1 x {5x5)




15-7
Level: 15 Step: A Concept: Addition .

I. Concept:

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

Il. Behavioral Objective:

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

itt, Mathematical ldeas:

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 .

D. To-rename a fractlonal 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. Fiay 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." 1In this game the leader gives a fractional number and
eczh 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 Miff1in(1967) pp. 247
Houghton MiFfl1in(1972) pp. 212-213, (s4), 217, 218, 219, 346, 347

Addison-Wesley(1971) pp. 246-249

N
e




Text References: continued

Book: 6

Houghton Mifflin(1967) PP

Houghton Mifflin(1972) " ppP.

Addison-Wesley (1971, 1968)  pp.
. Book: 7

Houghton Mifflin(1967, 1970) pp.

Hougaton Mifflin(1972) PP

Addison-Wesley(1971) pp.

Other References:

Step: A Concept:

220-221
150-153, (28), 162-163

345-349, (52) (part of this)
193, 422
224-225, (43)

Imperial Tapes (Intermediate) #20

Addition



15-9
Level: 15 : Step: A Concept: Subtraction
{. Concept:
Subtraction: Subtracting a fractional number from a whole number.
Il. Behavioral Objective:

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

11!, Mathematical ldeas:
A. e number may be written a an expanded numeral, as:

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

V. 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: §
Houghton Mifflin(1§67) pp. 207-209
Houghton Miff1in(1972) pp. 209-211, (53)

Addison-Wesley(1971, 1963)  pp. 250, 25i, (47, 48)

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

Level: 15 Step: A Concept: Subtraction

Find the difference.

1. 7 2. 8 3. 9 L, 10
-1 - 4 -1 -1
4 3 5 2 4L 5
5. 6 6. 5h 7. 21 8. 23
- 1 - 7 - 1 - 7
12 ] 5 )

100 9-6l=
3
4 = 12, 18 -12=
5 13
17 = 14, 95-76 9=
20 11
3= 16. 87 - 16 17 =
20 - 20
1= 1o, 105 - 96 6 =
9 7
1= 20, 99 -63 9=
5 75




15-11
Level: 15 Step: A Concept: Subtraction
WORKSHEET

1. The Smiths filled their gas tank with 10 galions 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. MHow many quarts were left? 2

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

L., The Girl Scouts entertained their mothers at a tea. They bought 6
pounds of cookies. When the tewc was over they weighed the cookies and
found they had %_of a pound left. How many pounds of ccokies did they
use? .

5. Mother weighed 142 pounds before she joined Weight Watchers. She lost
12 1 pounds. What did she then weigh?
2 .

-~




15-12

Level: 15 Step: A Concept: Multiplication

I

Iy

v,

Concept:

Multiplication: Multiplying a whole number by a fractional number greater

than 1.
Behavioral Objective:

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

Mafhematical 1deas:

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

21 x3=f2+1\x3=(2x3)+[1x3l =63
N ( ;5 (%' ) I

B. A mixed numeral can be renamed as & fractional numeral. (% 1= 1é>
. 3 3

Vocabulary To Stress: mixed numeral
Activities:
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 1'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 ook them
on the nail. When he hooks a nail he must stop throwing. He draws a
card from the number pile (the same as -the 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 problem.was worth. I|f he does
the problem wrong his team must lcse the number of points.

' (>J cC3 C%
0 .

C. See Imperial Tapes (Intermediate), Teacher$! Manual, pp. 50-51..




15-13
Level: 15 Step: A ’ , Concept: Multiplicationr

V. Activities: continued

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 =11, 10 =2, etc.

5 5 5
LR I L L A A L L L LR RN RN R
N\b515)5 E 51515515 55|5}515MM5}15]5 ‘
b in (nj —
- | _ |~
2 ~ b3 [
.-]l.n — ﬂl
qd HEEBEE ggmns qswugg AEEEE
IRttty Bubui Ll

Text References:

Book: 5 _

Houghton Miff1in(1967) p. 326 )
Additon-Wesley(1971, 1968)  pp. 243-244 ¥
Book: 6 :
Houghton Mifflin(1967) ' pp. 260, (60)

Houghton Mifflin(1972) p. 199

Addison-Westey(1971, 1968) pp. 177, 176, 330, 331
Book: 7

Houghton Miff1in{1967, 1970) p. 353
Addison-Wesley(1971) - pp. <37-239

Other References:

imperial Tape, #2b4 (intermediate)




15-14
Level: 15 Step: A . Concept: Multiplication
WORKSHEET

Give answers in simplest form.

1. 71 2. 81 3. 54 h. 92 5. 23
g 3 . 5 1 7
x8 x 3 x b x 6 x 4
6. 101 x7 = h, 95x7=
7 7
7 5_]-)(7: 15 8lX8=
9 9
8. 112x9-= 16. 57x9-=
9 3 7
9. 121x7 = ' ' . 170 65x 5= ]
i 3
10. 131x9-= 8. 71x7-= !
3 7 |
11. 151 x3 = 19. 16 1x 4 = |
1} 1}
12, 161x2-= 20..91x9=
3

13. 85x7=
7




15-15
Level: 15 Step: A R Concept: Geometry
l. Concept:

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

I1. 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.

lll; Mathematical ldeas:
‘A. Area is the measure of a region.
B. Volume is the measure of space inside a closed surface.
€. Formula for area isA =1 x w.
D. Formila for.volumé isV=1xwx h.

IV. Vocabulary To Stress:

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

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

B. Use sugar cubes to show 1 x w x h. Also use milk cartons to show
1 xwxh. 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. (Also pattern D,
p. 113, Houghton Mifflin, 1972).

Text References:

Book: 5
Houghton Miff1in(1967) pp. 87, (24), 260-261, (66), 270-274, (69)
Houghton Miff1in(1972) pp. 308-311, (74), 110-113, (30), 116, 117, (32)

Addison-Wesiey(1971, 1968)  pp. 282-287, 289

Q ' }? L,;




15-16

Level; 15 Step: A ) Conccpt: Geometry
Text References: _continued

Book: 6 o

Houghton Mifflin(1967) pp. 91-93, (22), 270-271, (62)

Houghton Mifflin(1972) pp. 118-119

Addison-Wesley(1971, 1268) pp. 262-265

Book: 7

Houghton Miff1in(1967, 1970) pp. 454-457, (71)

Houghton Miff1in(1972) pp. 118-119, 306

Addison‘weS]eY(]97]) PP. (”')’ 283"'285’ (37’ 58)’ 132, 396"399’ (83’ 84)
Book: 8 -

Houghton Miff1in(1972) pp. 118-119, 305

Other References:

Imperial Tape #38 (lntermediate)
Franklin Series, Learning About Measurement, Volume: pp. 54-59.
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15-17
Level: 15 Step: A Concept: Geometry
WORKSHEET

Find the surface area and volume of the following:

, a 1. area
/ . volume

2. area
-

\
3 om
3 v

4‘,\/ volume
. 6 om, 2
3 om ,bcﬁ(v 3. area
' LJ ‘ ] volume .

L, area

3 volume

: )
§ 'j 5, area
- . . volume

@gx 8 om

¢




15s-18 . \
Level: 15 Step: B _ Concept: Numeral L
I. Concept:

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

Il. Behavioral Objective:

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

I1l. Hathematical ldeas:

Fhe 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 decimal fraction
tenths . mixed numeral
hundredths

V. Activities:

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. |f one student
misses the pupil from the opposite team has a chance. |f he
misses it also, the currect 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.

[7:) 0
< <
Y] +
e — o
[) [19] v []
3. £ £ 3.
o n n - 4 o]
o c Q Q) o~ o o
=] [ c o 0 [ 3
L 4 [o] T Q ) N~

-
O
[oe]
.
N
w




Level: 15

Text References: -
Book: 5

Houghton Miff1in(1967)
Houghton Miff1in(1972)
Addison-Wesley (1971, 1963)
Book: 6

Houghton Mifflin(1967)
Houghton Miff1in(1972)

Book: 7

Houghton Miff1in(1967, 1970)
Houghton Miff1ia(3972)
Addison-Wesley(1971)

Other References:

Modern Math Filmstrip #759

PP-
. 274, 318, 320

PP-

PP-
PP-

PP.
PP-
PP

15-19
\ .
Concept:

Step: B Numeral

330-333, 332, all; 333, #1-20
256-260

298-299
142-143

372-375, (56)
14-15
296-298




Level: 15 Step: B Concept: Addition

Lt

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

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

Mathematical ldeas:

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

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

Vocabulary 7o Stress: tenths - hurndredths
Activities:

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

-+ | .01 ] .02 .03 .0h

J0 1 W11 A2 1 13 ?

.30
Text References:
Book: 4
Houghton Miffliﬁ(1972) pp. 320, 321, 322
Book: 5 -
Houghton Miff1in(1967) pp. 331, 334
Houghton Miff1in(1972) pp. 274, 278, 321, 322

Addison-We§ley(1971, 1968) pp. 261-262




Level: 15

Text References: continued

Book: 6
Houghton Mifflin(1967) PP.
Houghton Mifflin(1972) Pp.

Addison-Wesiey(1971, 1968) Pp.
Book: 7

Houghton Miff1in(1967, 1970) pp.
Houghton Mifflin(1972) PP,
Addison-Wesley(1971) PpP.

Other References:

Imperial Tape #25 (Intermediate)

15-21

Step: B Concept: Addition

302-305. (69)

206-208, (51)
222, (39, 4o, 41}, 223-225

379-382
151-152, 196-197, 218-219, 420, 422
300-301

(part)

8



15-22

Level: 15 Step: B Concept: Subtraction

I. Concept:

Il. Behavioral Objective:

\
Subtraction: Naming the missing addend in a decimal subtraction problem.
. }
The student given a sum and an addend in tenths or hundredths will be able

to subtract to find the missing addend.

I11. Mathematical ldeas: o

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

IV. Vocabulary To Stress: tenths - hundredths
V. Activities:
A. Teacher's Edition Imperial Intermediate Tapes, pp. 52-53.

Text References:

Book: 4

Houghton Mifflin(1972) pp. 323(part)

Book: 5

Houghton Miff1in(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 Miffl1in(1967) pp. 302-305, (69) -

Houghton Mifflin(1972) pp. 206-208, (51)

Addison-Wesley(1971, 1968) . pp. 222, (39, k0, A1), 223-225

Book: 7

Houghton Mifflin(1967, 1970) pp. 379-383 .

Houghton Mifflin(1972) pp. 151-152, 196-197, 218-219, 420, h22
Addison-Wesley(1971) pp. 300-301-

Other References:

Imperial Tape #25 (Intermediate)




- - 15-23
Level: 15 Step: B Concept: Multiplication

{. Concept:

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

LS

* - . T i PO TV
1. Behavioral Objective: T,

‘\'u"‘-’r-d.g

’-'m.“

The student given 2 decimal factors will be able to find the proddéfl
1. Mathematical ldeas:
The number of places in the product to the right of the decimal point
equals the sum of the places te 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: Shx 7=
$1.25 x 25 =

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

Text References:

Book: 5§

Houghton Miff1in(1967) pp. 335-336, 338-339(part)

Houghton Mifflin(1972) pp. 279, 280, (69), 282-283, 323(part), (67)
"Book: 6

Houghton Miff1in{1967) pp. 306-307, (70)

Houghton Mifflin(1972) pp. 210, (52, part)

Addison-Wesley(1971, 1968) pp. 230-231, (42), 232-233, (43) -
Book: 7

Houghton Miff1in(1967, 1970) pp. 393-397

-Houghton Miff1in(1972) pp. 208, 210, 218-219, 256, 424
Addison-Wesley(1971, 1968) pp. 304-306 '

Other References:

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




Level: 15 Step: B ) Concept: Multiplicaticn

MULTIPLICATION OF DECIMALS

1 .9 2. .8 3. .1 L, .6 |
X .9 x .9 x_ € . X .9 |
|
1
5. |
5, .23 6. .22 7. 3.28 8. 2.34
x 4 x_ 9 x T x 3
9. 5.26 10,  2.71 1., 2.72 12, | 9.b5
x 3 X 5. x 8 x 17
13, 4.7 14,  4.bs5 15, 4.7 16,  10.41
X 5.6 X 67 x 3.3 X 8




Level: 15 - Step: B Concept: Geometry
1.

. :

i,

v,
V. ' '
Yext References:

|

15-25

Concept:

Geometry: ldentifying and constructing arcs and chords.

Behavioral Objective:

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

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.
Vocabulary To Stress:
radius arc
compass chord
diameter circumference
Activities:
A. Teackzr's Edition Imperial Tapes, lesson #36

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

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

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

Book: 5
Houghton Miff1in(1967) ~ - pp. 76-77, 262-263
Houghton Miff1in(1972) pp. 101, 288, (27)
Addison-Wesley (1971, 1968) pp. 92-93 (all)
Book: 6
Houghton Mifflin(1967) - pp. 80
Houghton Mifflin(1972) op. 102-103
Addison-Wesley(1971, 1968) pp. 250-251

Book: 7
Houghton Miff1in(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. '
O Modern Math Filmstrip #770 (part of it) o
IERJ!:Forms,We Seew Filmstrip and tape EF 1106-1 Circiés (Part of it)

IToxt Provided by ERI




15-26

Level: 15 Step: B . Concept:
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.

Use this circle to answer ihe following questions:

Name 2 diameters.

Geoemtry

What is CL called?

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

With your compass draw a circle
using @ 1 inch radius. Draw in and
and label a radius.

A part of the circumference of a circle #s called an




- 15-27
Level: 15 Step: B - Concept; Geometry
WORKSHEET

Identifying arcs and chords.

E C Name 4 chords
\3 -

SN -

Name 4 arcs

O~ OV
L] L] L] .

Name the diameter

' o N di
X/ 6 lame @ radius

9.
10.
2 |
Definition Match %
11, . A line segment that joins a. circumference

points of a circle .
’ b. diameter
12. A line segment from the center
of the circle to any point on ¢. chord
the circumference
d. arc
13. The distance around a circle is
e. radius
14.. A line segment 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
8

(o




15-28
Level: 15 Step: Z Concept: Additon
l.. Concept:
Addition: Naming the sum in base 5 of two addends in base 5.
1. Behavioral Objective:

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

111, Mathematical ldeas:
A. A digit can heve face value, place value, and total value.
B. 1In each place the numeral cannot be greater than four.
V. 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).

€. Use abacus with four counters on each wire.

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

Test References:

Book: 7

Houghton Mifflin{(1967) Ep.’lhl, 144
Other References:

Imperial Tape #35 (Intermediate) (part)

&L
"

Suggested introductory activity.




Level: 15

1. 1l'f"ive

- Step: Z Concept: Addition’

WORKSHEET: ADDITION

1 set of -

Add the following problems:

2. 3fijve

+ 1fjve

6. 3five

+ hijve

10, {igjve

+ 12fjve

ll‘. 123five

+ 1015y,

BASE FIVE
++ 0 1 2 3 4
0o]o LI 3 b
11 2 |3 5 o
2 | 2 3 4 J1o in ]
313 |4 (10 | |12
14 1w (1 iz i3
and ones.
3. 2fiye he 24y 5. Zive
five + 1five *73five
7. 3five 8. bfjve 9 12¢49a
+ 3five * 2five * Eive
M. 135y 12, 21fjye 3. 12fzve

+ 10f{ve

15, W3eiye

+ 103¢;ve

+ 1five

+ 13fjve




15-30

Level: 15 Step: Z
EVALUATION:
1. 3lfive 2. h2gge
+ 12fjve + 3lfive

1hhgive .
+ 323¢ive

104fve
+ 233¢jve

Mzive
+ 3hfive

15,

ADDITPON

3. 33five

+ 33Five .

3five

+ 2bgive

11. 122five

+ 303¢ive

1Ozl’five

+ h32¢4ye

Concept:

+ 100fjve

8. 1!’1five

+ 20bgiye

12, 211five
+ bhgiyve

Addition



Leve

15-31

1. 15 . Step: Z Concept: Subtraction

Concept:

Subtraction: Naming the missing addend, given a sum and one addend in

base 5 numerals.

Behavioral Objective:

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

Mathematical ldeas:

A. A digit doés have face value, plaée value and total value.
B. In each place the numeral éannot be greater than four.

C. Renaming one five as five ones.

Activities:

‘A. ESA Multibase Arithmetic Blocks Cards 9-10.

Text References:

Book: 7

Houghton Mifflin(1967) pp. 147, 149

* Suggested introductory activity.

~

»

50



15-32

Level: 15 Step: 2 Concept: Subtraction

WORKSHEET: SUBTRACTION

Can you find a way to use
the base-5 addition chart 10 0 1 2 3 4
when subtracting?

1o 2five ' 2. 3five 3. Mgjye =AIUL) 0
- Ifive - Ifive = bfjye = 111 .
P b 3. =<i1111 000 "5 226506 = Teive ones
= 3five = - 000 - lﬁf;ve = Ifjye_____Ones
- 2hgive = 2five ones - 20kfijve = 20fjyve . ones

3+ 3lfive 10, 12fiye
= 23five = 3five




Level: 15

EVALUATION:

SUBTRACTION

Find the difference in the following problems:

1. 23fjve
= 12fjve
5. 22jve

- 13five

9. 3Mlgijve
22¢ive

13, 3h2¢4ve

~ 233five

2. 3lfjve
= 22fjve

6. 222¢;ve

= 1M3¢ive

10, 23%7ive

- Vhgive

14, 3W12¢;e

- 1321fjve

3. 3bfjve

- %h4fjve

7. 132fjve

- bhgjye

1. 100¢jve

15. 1140¢ ;e

- L21fjve

five

15-33

Subtraction

b, 31five

- !hfive

8. 121f;ye
five

12, 110fjve

- lifjve
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Level: 15 Answers to -‘Worksheets
15-2 15-10
5, 4, 3,0 1. 22
12 12 12 £}
6, 0 2, 71
3 5
5,1, 3 3. 81
10 10 10 7
0, 5 orl, 2 h, 514
10 2 10 '5"
6,° 9 5. 5 5
15 15 12
6. 531
)
-5 7. 204
1. 1 8 ’
. 22 1
2. 8tetz§n ]
3. b5ten 9. 61
l‘. IOten 3
5. 9ten 10, 2 2
6. 21ten 3.
7. 2hten 11. 121
8. 25ten 5
¢, 27ten 12, 17 1
10. 30ten . ﬁ.
11. h9ten 13. 50 3
12. 50ten ' 20
10 1h, 18 2
. 1
2. 13F1Ve 15. 29 1
3. 20five 20
b, 30fjve 16, 70 3
5. bhfive 20
6. 100fjve 17.. 35 2
7. 103five 3
8. 110five 18. 81
9. 13five 7
10. LoOfive 19. 124
: 5
20. 3516
-6 . 75
12¢:
23five 15-11
L fives, 3 ones '
3 fives, b ones 1. 71 gal.
2 fives, 0 ones 2
5¢ten 2, 21 gts.
11ten ] 7
25ten 3. 71 yds.
38ten 7
129¢en b, 51 Ibs.
32fjve I
100¢ jve

5. 129 1 1bs.
2



T 1535

" Level: 15 Answers to Worksheets

15-14 Mixed Numerals times a whole number. 15-24

1. 57 1. .81
2. 25 2, .72
3. 231 3. .66
5 b, .54
4, 57 5. .92
So 9 _S_ 60 1098
7 70 22096
6. 71 8. 7.02
7. 3517 9. 15,78
9 10. 13,55
8. 101 .M. 21,76
9. 853 12. 66.15
I - 13, 26.32
10, 120 - 14, 2968.15
11. 453 15, 15,51
K _ 16. 83.28
12, 322
3
13. 61 _ 15-26
14, 68 —
15. 64 8 2, ¢ ™
E) ' " CL is called a chord.
16. 52 ) 3. chord
17. 341 5. arc
N
8. 50 . _
19. 65 ® : 15-27
20. 82 V
1. BC
2. CE
15-17 Surface area and volume 3. AD
4., FE
54 sq. cm, area 5. AB
27 cu. cm, volume $ 6, BC several
72 sq. cm. area 7. CD possible
36 cu. cm. volume 8. DA answers
18 sq. cm. area 9. XoY
b cu. .cm. volume 10, 0Z or 0X or OY
114 sq. cm. area 11. chord, ¢
72 cu, cm. volume 12, radius, e
32 sq. cm. area 13. circumference, a
30 cu. cm. volume 14, diameter, b
15. arc, d

3A
‘X




Level: 15 Answers to Enrichment (Step Z)
15-29

Zive and 4 ones
five

hfive

3five

10f jve

12five

1Me:

nilve
21five

10, 23five

11, 23fiye

12. 32five -
13. 30fjve

14, 22h4five

15. 301five

W OO OV W N —

0
-
<
o

. . .

yoy
- O
< =
®©

.
-
<
[(+] .

O\W O OV W —
. P
£
‘*\
<
[

1

=
-
<
®




WO 0O OV W N —

10.
11.
12.
13.
14,
15.

D OOV W N —

- b
- O
o o

Level: 15

15-30

43,
12§#¥3e
121five
201five
1302¢ jve
1022five
32five
400¢;ve
1102f ive
3h2¢iye
L30five
310¢ive
Loof ive
Zoof-
2011 jve

-
u
]
\
w

]1f°ve
hfi&e
:gfive
five
bfive
10h¢ive
33five
3bfive
23hfive
212¢jve
h‘five
“‘rive
10 !f:—fve
20h!f§ve
214¢;ye

EVALUATIONS (STEP Z)

2
<D



15-38

Level: 15

-Step A

Sets-A

, a

or 0
or 4
5o c
or 1
’

W
— — — | — —
‘c:c:‘ooc:h: ch:c:xn

-—
o

Number-A

6. 103five

7. 30ten

8. 39¢ten

9. 2hfive

10, ll3five
Addi tion-A

1n. 75

12, 12 5

13. 16 3 or 16
14, 51
15. 72 17

6. 74 6
17. 41

18. 46 11
19. 54
20. 68 6

ANSWER SHEET - POST TEST |

Multiplication-A

21, 10

(WX

22, 27
23, 14

| = wir

24, 29

£ W

25. $1.47

Geometrx-A

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

Step B

Numeral-B

3. .54
32. 1.95
33. .6
3., .07
35, 1.58

Addition-B

36. 1.99 mi.
37. 8.44 1bs,
38. $2.63
39, 1.83 in.
ko, .39

Subtraction-8B

41, 8.62
52, 1.8 miles

. 46.32
45. .06

Multnpltcatnon -B

46, 50. 75
h7. 15.48
48. 99.6
ho, 74.8
50. 59.22

l

Geometrsz

51. chord

52. diameter
53. AB

54, diameter, d
55. are, b

|
43, 1.85
Ly



ANSWER SHEET - POST TEST 1|

Geometry=-A

26. 184 sq. i
27. 160 cu. in.
28. 528 cu. i
29. 448 sq. i

30. 180 cu.
Step B
Number-A Number-8 |
6. 13ten 31. B |
32, ¢ \
7. 23ten 33. €
B y
8. 133five 35. A .
9. 8ten Addition-B
10. 123five _ 36. 1.97
. 37. 1.19
Addition-A 38. 1.59
: 39, 2.22
11. 55 Lo, 6.25 ft.
6 - '
12. 11 7 Subtraction-B
15 .
13. 18 5 b1, .69 of an in.
12 b2, s5.17
14, 101 43, .29 . .
2 4k, 74,8k ;
15, 91 : 4s, .1 in, |
Z
. Multiplication-B
Subtraction-A i - ‘
. 4 k6, 8.72 )
16. 63 5 , k7. 15.L8
7 E B 1'8. 19071 \
170 51 - d 1'90 1'5078 ‘
8 50. 5ii.6h i
18. 201
5 Geometry=-B
19. 74 11 i
1 51, diameter, a ‘
20, 140 5 52, chord, b
16 53. arc, d : 1
‘ 54, diameter |
* Muitiplication-A 55. radius, ¢ |
21, 18 2 ‘
3
22. Lo 5 |
J |
23, 14 8 ' ] |
W 21
24, 261 . |
~ 3 ' 98 !
A\ . 821 i
’2~ i
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.+ Level: 16 Step: A Concept: Numeral 16-1

l. Conccpt:. _

- Numeral: Writing equations and inequalities for word problems.

Il. Behavioral Objective:

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

I1l. Mathematical ldeas:
A. A number sentcnce may be used to express a word problen.

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. )

1V. Vocabulary To Stress: equation solution inequality
V. Activities:

A. Have students make up their own word probfems. 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 = 11!
and i11 - & =%}, Students can play a simple game called "Find My Mate'.
They sit in z circle holding 4 or 5 cards each. Each turié up a card
and watches cards of other players and tries to find one eyuivalent to
his. The first player ¢o sece 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.

€. Divide students into several groups. On the blackboard write as many
set$ of equations giving valuzs to n as groups. One from each team comes
to the beard as you -give the rule, such as add 3. You write-''n = 4'',
Student writzs "'n+ 3 = 7", You write '"n =7'". Student writes '"n + 3 = 10".
The first one Lo complete his equation scores a point for his team.

Text References:

Book: 6

Houghton Mifflin(1967) pp. 133, 137

Addison-Wesley (1971, 1968) pp. 28, 30, 75, 338, 339, T339z, T339b, (18}
Book: 7

Houghton Mifflin(1967, 1970) op. h8-49, 55-56, 74-75, 80-81, 83-84, 92-94
Houghton MifFlin(1972) pp. U3, 70, 211 —
Addison-Wesley(1971) pp. 67-71, 83-84, (i8, ho, 5C, 6h)

Other Recferences:

Imperial Tape 28, (Jntermediate), "Writing Math Sentences'. (Do not write on tape
worksheets. Student

,gé};> " uses own paper.)
1oU
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Aruitoxt provided by Eic:

sten: A

»Ey r(‘!""_“r .
.

R R
O I 4 e | R

rive Ut cauttion Lor the follosing coed
SO, e Loiv the cnuation,

1. There are 17 Loys and 12 qirls in th
students in the classroon?

AN ILTUALITIES

oo I‘; “S .,

Lot noresvwnent Lae Gh-was.n

classroon. VWhat is Lhe toctal number of

2. Five boys went fishing., Three of the
fish vere caught?

bovs caucht tour {ish cach. Fow many

3. Opera tickets cost 54.09 each.
buy’ _

if you have $42.00 how many tickets can you

5. Hilte
0 Londay they nade 56.50; on Tuesday,
hursday, $4.00.

-

(. Hary Joes baby sittina in the summer.

irt
hours will she have

and Joe are mowing launs to nake money to take on their vacation

How nuch roney did t

in three weeks? 2

trip. .
35.00; on Hednesday, 57.00; on :
ey make in all?
She charges 75" an hour  How many

to baby sit to make $10,007

7. The product of 7 and a number is equal to 56. What is the number?
6. Vhat number divided by 9 i35 equal to 77
S Tereiy-three is equal to so..o nuwber increased by five. Yhat is the number?

Urite 2nd solve the sentences using inequa

10, Six

11, Four times the number is less than 24.

12. iline wwore than the numbar is less than

tess than the number is greater than 12,

13.

P
o

m

%
|
|
1
i
\
\
1
|
|
i
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i. Concapt:

Drder:

P

Roundin vhoie

1. Sehnvioral Objectives:

nuriiLrs

Step: A Concept: Order

te w0 necrest ten, hundred, and thousand.

The student given a vhole nw her will be able to round it to the nearest ten,

hundred, or thousand.

it1. HMathcaatical Ideas:

A e rounding vhele nushbers replace with a zero e -h disit to the riah
ired picce, ¢.q. 5

the digit tn the Jdes

nore, round uf;

L6 rodnced to

-

.
.

VYosabulary To Stress:
round up

V. Activities:

JLo1872) p. TEY.

"

. Revieuw plece value,
Torne “eferancas:

fook: 6

Doushten 1iFFin(17°07)
PoiThion an.lsn(1,,.)
Addison~'zsley(i-71, 1207)
toz'i: 7
Houshaton Nifflin{l
A isen="as ) ey (157
Loni: 9

douaeon SiTfia(1572)

Dther "cfaroncos:

ST IR I B R AR AR BTN
i ' Pan e
.
O

Aruitoxt provided by Eic:

B. If the Jdigit to the ri
it luss tiz

e.a. k3 rounded to nearecs

y

nearest

nurtber line act

no.,
pp.

nat
is 40 when rounding to ncarest ten.

ed place is five or

round down

ities to help in teaching rounding numbers.

o ointe e Lthe onmcent, usine < aller nn " orn
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Councept:  Subtroctiion

Sacteoction: Sullraciting nixed e orrals with renening.,
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siiolest form
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o. Deoteaing equivalunn nized nurverals.  Cut 2-by~h inci cards of taghozrd,
cade ezch cord 2 ox WM and write non-equivelont mixed .nuerals on either
halr, &, shovn., Desicn the car!s so there will be four fractions in ~ach
oodivalat 2oL, L3 i ail T o %o vour ployers can draw 5 cards froa the
fracrion gorinoos that e face 6o.m o0 the teble. tach child rust 1w Lch
a nuwaral alre.ty played with an equivatant fros his hand or drou anooner
card frem tha ek, Tas first ¢uild to nlay all of nhis cards corractly
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Level 16

Text References:

Book: §

Houghton Niiflin(1967)
foughton Hiff1in(1972)
Addison-Vesiey (1971, 1963)
8ook: " 6

Houghton Mifflin(1967)
Houghton Hifflin(1972)
Addison-tesley (1571, 1865)

Book: 7

Houghton Hiff1in(1567, 1970)
Houghton Mifflin{1972)
Addison-tesley (1971)

~

“ook: 2

nouanton Hiff1in(1972)

Other References:

Step: A

pp. 248, (64),

16-5

Concept: Subtraction

250-251, (65), 256-257, 259.
pp. 210, 213, (54).

pp. 250, (573, (48), (ue)

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

pp. 347-343
pp. 194, 422
pp. 225, (L&)

pp. 128-129

Imperial Tape #21 (Intermediate)

PN

g

RS-




16-6
Ltevel: 16 Step: A Concept: Multiplication
I. Concept:

Hultiplication: Computing product of 2 mixed numerals.

Il. B8chavioral Objective:

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

ITl. Mathematical ldeas:

A. Mixed numerals can be changed to fractions greater than 1.

8. Hultiply numerator times numerator and denominator times denominator.
v, Vocabulary To Stress

mixed numeral o fraction greater than 1
V. Activities:

A. Teacher's Edition Imperial Tape. Lesson 2k (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 ?. iake up two sets of cards, one set for each symbol. Put
a multiplication problem on each card and instructions such as nove
forward two, extra turn, etc. |f 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 Miff1in(1967) p. 328

Book: 6

tloughton Miff1in(1967) pp. 24k, (56), 246-247, 261.
Houghton Mifflin(1972) p. 260
Addison-Vesley (1971, 1963) p. 177

Book: 7

Houghton Miff1in(1967, 1970) pp. 349-353, (53)
Houghton Hifflin(1972) pp. 206-207, 210
Addison-Yesley(1971) pp. 237-238, (46)
Book: 8

Houghton Mifflin(1972) pp. 136-137

Other References:

, Imperial Tape #24 (Intermediate)
) IERJ!:~Hodern Hathematigs Fﬁlmstrip #763 (part of it)

s




VORKSHEET | - MULTIPLICATION




Level: 16 Step: A Concept: "Multiplication
VORKSHEET 111 - HULTIPLICATION

Chznrs ¢' : fpllowing mived numeralcto a fraction greater than ‘one,

AL 11 = F. 22= 7 K 52=
i 2 T
B. 22=_ G. 33=__ L. 71 =
3 13 5
C. 31-= He 81 = Mo b 3=
I 2 g
D. 51 = . 62= N 62=
3 3 5
E. 62= J. 91 = 0. 42=
3 ¥ 3

Multiply the following mixed numerals:

A, 2 l_x 31 = Ke 22 x1 l_=
2 T = ) 7 2
gt 51 x22-= L. 11 x2 1=
[ 4 ¥ 3
C. 11x21-= He 31x11-=
N N 5 2
D. 11 x21-= N.43x21=
5 3 .3 2
E. 42x43= 0. 11x11=
3 3 I
F. 11x52-= P. 21x11=
I3 I3 3 5
6. 22x38 1= Q. 31x11= _
3 2 2 3
He 22x31= R, 21x11=
3 I3 T
. 11x33= S. 12x21=
5 [ 3 2
Jo 11 x6 2= T. 81x1 1=
3 3 2

167




Level: 16 Step:

l. .Concept:

A

Concept: Division

Division: Dividing mixed numerals

Il.. Behavioral Objective:

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

111, Mathematical ldeas:

A. Express the mixed numerals as fractions.

»

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

€. A complex fraction is a fraction whose numerator anq/or denominator is a

fraction: 2{ 3 etc.
3, 7
I 3
5

IV. Vocabulary To Stress:
mixed numeral

V. Activities:

renaming reciprocal

Play theygame "Who Divides Fastest?'. Use two teams. Two problems

such as a) &1 221, b)

2 3

3

21 _+ 31 are put on the board. One

o

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 form. 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 Miffl1in(1967)
Addison-tesley (1971, 1963)

book: 7

Houghton Hiff1in(1967, 1970)
Houghton Mifflin(1972)
Addison-Vesley(1971)

Book: @&

Houghton Nifflin(1972)

Other References:

Hodern tlathematics Filmstrip #

PP-
PP-

PP-
PP-
PP-

261, (60), (61-part of page)
188, 332

357-359
21h4, 427 oo
244, 256, (43, 49)

147

764 (last part)

A £
L, |
]



16-19
Level: 16 Step: A * Concept: Division
\IORKSHEET ~ DIVISION

I. Change the following mixed numerals to fractions.

A 32= Foo21 = 11 =
3 3 5

8. 21-= 6. 11-= L. 22=
2 3 3

C. 62= He 21 = M, 42 =
3 1 3

. 11-= 1. 31= . b=
] 1 ]

. 51= Jo 71= 0. 41=
2 2

Write the fractions above and beside them write their reciprocals as sho»
in A.

A1, 3 F. . K.

3T
B. o G. L.
C. 7 H. M.
D. . N.
E. J. 0.

Find the quotients:

A, 2

132 F. 21 221 Ke 11 =11
5 3 Z e 3 Z - 5
B. 11221 G. 31 211 L. 12 222
g 2 F -3 3¢ 3
C. 11 262 He 31 221 Mo 22 *h2
6 - 3 2. T 37003
D. 31 211 l. 51 %31 Ne 31 41
5« § 2+ k T T
E. 21 251 J. 61 271 0. 11 241
3¢ 27 7. I Fe 2




16-11
. Level: 16 Step: A Concept: Function
I. Concept:

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

. Behavioral‘Objective:

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

1. Mathematical ldeas:
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, (2, 6), (ﬁ_ 1). Yhen a student discovers the rule, he comes

up and‘contlnues with another ordered pair. Other students follow as
they discover the rule. H.M.T.E. 5, pp. 283-289.

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 %) say i add §: The game -zould be
2

changed to "I'm thinking of a Rule'. VWrite 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: & .

Houghton Hifflin(1967)- pp. 313

Houghton Hifflin(1.72) pp. 280

gook: 5

Houghton Nifflin{(1367) pp. 240, 299

loughton Nifflin(1972) - pp. 202 :
Acddison-tlesley(1571) pp.- 299

Sook: 6

lioughton i1ifflin(1267) pp. 246

Addison-tlesley (1971, 1969) pp. 154, 173, 198




16-12

Level: 16 ) Step: A Concept:

Text References: continued

Book: 7
Houghton #ifflin(1972) p. 189
Addison-‘'esiey(1971) pp. 248-250

introduction.

Function

This game could be used to help introduce the concept aftér the initjal



WORKSHEET:
1
COMPUTER
1.
n rule f(n)
L. oo L “] |
A 3 NX =,
o | 4 ® \/
nx1
13
f(n)
R, 1
N
c. 1
5
0. 2
5
E. 3
[3
pd
3. ‘ -
COMPUTER
n rule _ f(n)
A.
A .
/6 NXE =
o - ® /
nx2
3
f(n)
80 9
€c. 21
D, 5
E. 7

1613

FUNCTION
~ e
COMPUTER
2,
n rule’ f(n)
I VO,
A. 3 ﬁ/V X3 = /////
] O o [’/”,,//*
nxl
2
n f(n)
B. 10
c. 12
D. 20
E. 14
b, R
LOMPUTER
n rule fn)
—3‘ -
A S| vxd =
o o >
nxh
5
n f'n)
B. 4
5
c. 10
12
D. 3
B
a9 E. 5.
R g

L
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%evel: 16
tep: A

WJORKSHEET: FUNCTION
I. Find values for a, b, ¢, d in the following'o}dered pairs.,

RULE

e~ w
RNJPRR
R
= A
i, A=
o
o
o A
!:*’ G-
= =
= &0
[¢]
\_’<)

ON
1
AN =
‘/_'."'\
NI:J'I
S
e
-
’:..‘
N
5
AW
-
\____/
-

1. Name the rule

111, Complete the sets of ordered pairs.

RULE

R G E)

i
boed
Wux

16-15




16-16
Level: 16 Step: ' B . Concept: Sets

l.
1. Concept:

Sets: Graphing solution sets on the number line.
I1. 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.

111, Mathematical ldeas:
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 replacement set number 1ine
solution sets number sentence

Text References:

Book: 6

Houghton Mifflin(1967) pp. 138-139, (32), 161
Houghton Miff1in(1972) pp. 224-225, (55)
Addison-Wesley(1971, 1968) pp. 302-303

Book: 7

Houghton Miff1in(1967, 1970) PP. 290“295, (445
Houghton Hifflin(1972) pp. 52

Other References:

The Arithmetic Teachef, October 1967, 'Relations'', pp. 473~475.
Hodern Mathematics Filmstrip #771 :

e
frsh
QN



16~17
Level: 16 Step: B ‘ Concept: Sets
WORKSHEET: SETS

. Use the number line to name the solution set. The replacement set is
{whole nuribers} -

I VR | L1 ] 3 1 Il L t .7
0 1 2 3 b 5 6 7 8 9 10

A, h<n<8a={’ } F. 5<n<9={ 1
B. 3<n<9={ } G. 2<n<h={ }
C. 6<n< 10 = } H, 5<n<8a=a{ }
D. 3<n< 7= { } . b<n<9m= {. }
E. 8<n<10={- } “J. 2<n<b={ }

. Graph the solution set for each sentence on the number line. The solution
-7+ set is {whole numbers less than 10}.

Ao n<d At ————>
o 1 2 3 4 s 6 7 8 9 10

B. nx5=10 Y —————>
o 1 2 3 4 5 6 7 8 9 10

C. n=-3>5% it 4 o el B B @——D
] 2 3 4 5 6 7 8 9 10

D. 6<n<10 ol O O— O OO D ——O——D

m
o
+
3
i
—
o

<$-—-b———é———4h: - P e G D>
1 2 3 4 5 6 7 8 9 10

RO
(2]
'
S
A
£+
/{

G. 10>n>6 H—_"‘—"“—-’“—"“W“‘“ ,..°-~-..°-;.§

Ho n+5=12

tan

}!&Lv,‘l
S5




16-18
Level: 16 . Step: 8 Concept: Humeral
l. Concept:
ﬂEﬂéEElf Comparing the base eight numeration system to the decimal system.
Il. 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.

Itl. Mathematical !deas:
A. Theg 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 Vheels. 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. .

LY




16-19
Level: 16 Step: B Concept: Numeral
Activities: Continued

¥ B. Make a base 8 chart and put the base eight numeral in the base chart.
e.g. 36

eight
83 82 8! 80
512 64 8 1
3 6eight

1. To change 36eight to base ten follow this procedure:

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

24+ 6 = 30ten -

2. To change 124
(Remember you
- eight chart.)

to base eight follow this procedure;

t&0nnot put a base ten number in a base

Divide 124 en DY the largest multiple of eight less
than 124 en and so on until your remainder is less.
than eigﬁt.

6&)’1’2’2_'1 ' *l-sn ’ 61;*' 8', 1
& AN B ) I [

-

Hultiply to check:

(64 x 1) + (8 x7) + (b x 1)
64+ 56  +-° 4

thten

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

.

RV

H N\
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Level: 16

Text References:
"ook: 4

Hol.;ghton Mifflin(1767)
Sook: 5

Houghton Miff1in(1972)
Book: 6

Houghton Mifflin(1967
Houghton Mifflin(1972

)
)
Addison-Yesley(1971, 1968)

gook: 7
Addison-Wesley (1971}

Other References:

Step:

op.

PP.

PP.
‘PP
PP.

PP

Yodern Mathematics Filmstrip #736

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

214-217

20

24-25, 29
22-23
14-15

. 23-25, (5)

o
b

Concept:

Nunieral



16-21
Level: 16 Step: B Concept: Numeral

WORKSHEET

T (515

50641 g |

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

base 10,

1. bbgigne = - 6. 127¢ighe =
2. 57¢ight = 7. 86ejght =
3. TSeight = N 8. 3height =
ho 22hgighe = 9. 63gight =

[
-—t
o
.

5. 135¢ight = 56eight =

I1. Use the chart above to change the following base 10 numerals to

base 8. :

1. 86, = 6. 569, =

20 TSeen= C 7. 3Bgen=__

3. Bten=_ 8. -92ten.' )

ho 129 yon=_ 9. Wbpen=___
5. 3ten=_____ 10. 163ten =




16-22

Level: 16 ' Step: B Concept: Division

kit,

v,

Concept:

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

. 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. ’

Mathematical ldeas:

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

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

Vocabulary To Stress:

dividend quotient opposite'operafion
divisor remainder estimate

Activities:
A. Game "It's in the Bag!" from Let's Play Games in Mathematics, Vol. 6,

#34k.  (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 Miff1in(1967) pp. 116-117, (28)

Houghton Miff1in(1972) pp. 89-90, (23), 340

Addison-Wesley (1971, 1968) pp. 67-69, (19), 326

Book: 7

Houghton Miff1in(1967, 1970) pp. 157-158, (25)

Houghton Mifflin(1972) pp. 82-83, 185, 417

Addison-Wesley(1971) pp.. 65-66, (16)

Book: 8

Houghton Miff1in(1972) pp. 49 .

Other References:

Imperfal Tape (Intermediate) #14 <§ portion of ié)

121




V.

Level: 16 Step:" B Concept: Function

Concept:
Function: Mapping of one set into another set.

Behavioral Objective:

" The student given function equations will be able to locate the ordered

pairs on the number plane.
Mathematical ldeas:

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 satlsfy a function equation may be
located on a number p!ane

Vocabulary To Stress:

mapping x-axis origin
number plane f(x)-axis
Activities:

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.

FX)-axX\S

F} (a small example
\5)1 showing only 3
. letters)
) Sov— e-r,, :
\ ) 16 1 =G0, 0,3, (2,2
O4 7 X-0X\1S
VT T s
Text References: )
Book: 6
Houghton Miff1in(1967) pp. 94-95, 144-145, (34)
Houghton Mifflin(1972) pp. 298
Avidison-Wesley(19717) PP. 301"’ (51")’ 305’ (55)’ 306’ (56)’ 307-309.
Book: 7
Houghton Miff1in(1972) pp. 53, 94-95
Addison-Wesley(1971) pp. 43-46, (8)

f353
/g Py

16-23




16-24

Level: 16 Step: B Concept: Geometry

ot
«

Concept:

Geometry: Classifying polygons by the number of sides.

sehavioral Objective:

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

Mathematical ldeas:

A. A polygon is a simple closed curve formed by the union of line segments.

The line segments are sides of thc 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.

e

Vocabulary To Stress:

polygons ‘ vertices
line segments "~ diagonal

Activities:

* 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 Miff1in(1967) pp. 74, 76, 84, 279(part of pagz)
Houghton Miffl1in(1972) pp. 95, 293, (70)

Book: 7

Houghton Hiff1in(1967, 1970) pp. 412, 413, 417
Other References:

The Franklin Series: Paper & Pencil Geometry, pp. 59-60.

Filmstrip 8 Tape--Forms We See. #EF1106-3, EF1106-4~-part of each.
Curriculum Filmstrips-Polygons: Geometry #367.

This activity may be used to help introduce the concept.

&)
Qo

P




16-25
Level: 16 Step: B Concept: Geometry

WORKSHEET CLASSIFYING POLYGONS

\r\a \e, @uagmg

\a:\
@ Oct
STuv ’(37'
I. Use the figures above to help you complete this table. '
Polygon No. of sides No. of vertices No. of diagonals

a. b. ' 5 c. |
d. . 4 2
f g. 8 : h |
i. 3 g k.

Hexagon 1. - m. n.

I1. ldentify the following polygons using the descriptions below:

1. 3 sides and no diagonals

2. 6 sides

.. 8 vertices

. b5 diagonals

. b sides

. 9 diagonals

. 8 sides

3
A
5
6. 5 vertices
7
8
9

. b vertices

10. 2 diagonals
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16-26

Book:

Level: 16 Step: Z° Concept: Numeral

Concept:
Mumeral: Introducing the Hebrew numerals.
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.

Mathematical ldeas:

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 systen.

Vocabulary To Stress:

Hebrew conversion table
Hindu-Arabic place-value -
Activities:

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,

‘References:
6
hton Mifflin(1967) pp.  23; 31

WY
oD
&3




WORKSHEET

Write our numerals for the Hebrew numerals.

1.

tzadee bays
shin tess

yood vov

" koof nun

mem bays
kaf bhay
lamed gimel

kaf hess

11. Vrite the Hebrew names for the numerals.

1.

2.

75

256

83 -

56

97

19

23

72

9.
10.
11.
12.
13.
14,
15.
16.

14,

15.
16.

16-27

Concept: Numeral

tov dalet

shin kaf alef
mem dalet

pay hay

tzadee tess
resh kaf zayin
yood dalet

ayin zayin

202

105




16-28

Step: Z

Concept:

Numeral

Evaluation - Level 16

Score

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

1. 68
-2, 9
3. 123
4, 456
5. 37

Write our numerals for these Hebrew numerals.

6. kaf tess

7. ayin hay 2
8. resh lamed hess

9. vyood hess

10. mem vov




16-29

4

Level: 15 Step: 2 Concept: Addition

Concept:

Addition: Finding the sum using the Roman numeral system..

Behavioral Objective:

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

.

Mathematical ldeas:

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. kA zero is not needed in the Roman-numeral system.

Vocabulary To Stress

Roman riumerals individual digits non-piace-value
Activities:

A. Memorize the Roman numerals I, V, X, L, C, D, M

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.

L. -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 nunerals.



16-30
Level: 36 Step:

Téext References:

Book: 6

Houghton Miff1in(1967) Pp.
Houghton #iff1in(1972) Pp.
Book: 7

Houghton Miff1in(1967, 1970) PP.
Addison-Yesley(1971) PpP.

Other References:

z

22
25, (8)

107-111
31

Bell, Stewart E., Mathematics in the Making 2.

World Book Encyclopedia {or any good encyclopedia).

o
‘“

This activity could be used to introduce the concept.

149

Concept:

Addition



16-31
Levél: 16 Step: Z Concept: Addition
WORKSHEET I1: ROMAN NUMERALS ‘
I. Name the sums as Arabic Numerals.

I. XCV + XVII =

A. XX + IX = —_—
B. XL + IV = J. XL+ XV =
C. LVIII + XL = K. LXIX + XCIV =
D. MMCD + XL = L. CV + CCVII =
E. D+ CC = Mo XXVIL + XIV = .
F. XCVII + LX = " N. XIV+ XV =
G. CD+Cll = 0. MD + MM =
Ho LXID + XXIV = P. DIl + XCIV =
Il. Name the sums as Roman Numerals.
AL VX = . LXX + XV =
B: XX + VIl = J. LXXXV + XLII =
C. C+1LlXxt= - | E. XIV + XV =
D. C+ DV = Lo XL+ xxvit =
CCEDOVIL XXV = , . M. CCLVI + LXVII =
Fo X+ XL = N. LV + LXVI = :
G. LXI +CC = 0. VIII +IX =

He XL +1L = “p. LIV + VI




16-32
EVALUATION - Level 16

Steps Z ' Score
Concept: Addition : 10

Name the sums with Roman Numerals,

1. CCXX + XLV

2, XCVII + LXXXIX

3. XIX + LXV

4, L +'XCVII

5. MII + DXLV

6. CM + CLVI

7. MMCCLXIV + XIX

8. XI + VII

9. VII + IX

10, C +CD

sﬂ— “h

Pt e ]
o




"16-33
Level: 16 Step: Z ' Concept: Multiplication
1. Concept:

Multiplication: Using the lattice method to find the product.

4

I1. Behavioral Objective:

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

11l. Mathematical Ideas}
A. Mathematics is not an unchanging subject.

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

v, Vocabulary To Stress:
lattice method mathematician multiplication
V. Activities:

A. Use this simple method of multiplying' EE? : LJ.
by two numbers before introducing work

in the text. Draw a square on the '
board and divide it into 4 equal parts. LJL
Draw a diagonal line dividing each

square into halves. Place the numbers
of the multiplicand above each square L{

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.,

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

A 38
KO




- 16-34

Level: 16 ’ Step: 2 Concept: Multiplication

Text References:

Book: 6
Houghton Miff1in(1967) pp. 102-103
Houghton Miff1in(1972) pp. 61

Other References:

The Arithmetic Teacher, May 1969.
The Franklin Series, Patterns and Puzzles,,
New Math for Adults Only, May & Moss, cpy., 1966.




T - 16-35
Level: 16 Step: Z Concept: Multiplication

WORKSHEET: MULTIPLICATION

Complete the multiplications using the lattice method.

TslelX] 2 [FT5[3

=

Oy |00 | X

S

N\ =
&
o
|
NG
)
X

o2

1517716 ]X 6 B4 |X
e [0
95/&0\ Vel T /1 06?8 b

;‘?':3\3— Hild|6|e|8

LB
o
K




16-36
T eSLUATION - Level 16

Step: Z ' Scuice
Concept: Multiplication

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

) ‘0 20
2 1319}]X ' 41 516X
7 16
: 7
" 3. "758X32 L, 683%x98
5. 843x57
‘ 135




Level: 16
ANSWERS TO WORKSHEETS
16-2
1. 17 + 12 = n, n = 29 students
2. 5 x4 = = 20 fish
3. $42.00 % $b 00 =n, n=7 tickets
b, (1 x $2.0Q)x 3 = n = $3.00
7
5.. $6.50 + $5.80 +$7.00 + $l+ 00 = n = $23.30
6. $10.00 + $0.75 = n, 13 _]_ urs
7. 7xn=256, n=28 3
8. n¥ 9=17, n=63
9. n+5=23, n=18
0. n-6>12, n=1{19, 20, 21, . . .}
M. 4 xn<2s, n=1{0,1 ,23‘45}
12, n+5<13, n={0,1,2,3
16-7
1. 53 6. 211
45 3
2. 50 1 7. 517
1] i5
: 3. 12 8. 6 1
20
4, 523 9. 71
o1y 2
5. 22 1 10. 14 7
10 10

5 F. 16
1] 7
8 G. 15
3 I
13 Ho 17
T 2
1 t 20
3 3
20 J. 37
3 T
81 H, 82
' 3
1. 41
2
J. 8¢
9
K: 33
7
L. 211
12
H l)_li
T
M. 1015
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Level:

16-14

16-15
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Level:

16-17

16-21
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pentagon
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octagon
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triangle
hexagon
octagon
pentagon
quadrilateral

ANSWERS

TO WORKSHEETS

-—

-—

Ce=—-TTOM

O\WwW O~ O O\W0 O~ O

3 3 e Xt e T

O\W O~ O
e o o o o

87ten

70ten
28cn

stten
46ten

1071eight
heﬁight
13 eight
56eight
2‘*3eight

20
triangle

woNoNO W

pentagon
hexagon
octagon
quadrilateral
quadrilateral

pu——e———__e




. ~ 16-41

Level: 16
ANSWERS TO ENRIFCHMENT (STEP Z)
WORKSHEETS
16-27 )
. 1. 92 9. Lob
2. 309 . 10. 321
3. 16 11. 44
L. 150 12. 85
5. b2 13. 99
6. 25 14, 227
7. 33 15. 14
8. 28 6. 77
It. 1. ayin hay 9. shin lamed bays
2. resh nup vov 10. nun vov
3. pay gimel 11. mem tess
h. nunvov 12. kaf vov
5. tzadee zayin 13. “sameh bays )
6. yood tess 14, pay alef
7. kaf gimel 15. " resh bays
8. ayin bays 16. koof hay
16-31
. A. 29 . 112
B. 44 J. 55
c. 98 K. 163
D. 2440 L. 312
E. 700 M. W1
F. 157 N. 2§
G. 502 0. 3500
H. 86 P. 596
1. A. XLV . LXXXV
B. XXVIlI J. CXXVII
C. CLXI Ke  XXIX
D. DCV L. XL
E. XXXIV , M. CCCXXIII
F. L N. CXXlI
G. CCLXI 0. Xvil
H., XC P. LXI
16-35
1. 34,200 5. a=5 d=29
2. 65,274 b'=1 e =2
3. a=28 c =3 f=2
b=1 6. a=25
c=4 b=7
d=6 c=25
e=17 d =4
f=6 e=28
L, a=14 e=6
b=3 f=0
c=4 g=3
d=1 h=3 )
1
]
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Level: 16
Step: 2

Answer Sheet - Evaluation
16-28

Numeral

sameh hess
tzadee alef
koof kaf gimel
tov nun’vov
lamed zayin
29

75

. 238

18

46

OW AN OV & W N —

—

16-32
Addition

CCLXV
CLXXXVI
LXXXIV
CXLVII
MDXLVI |
MLVI
MMCCLXXX 111
XVITI

v

D

16-36

OWOONONUI &WN —

—

Multiplication

17,925
30,552
24,256
66,934
. 48,051

¥
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Level: 16
Step: A
Numeral

50x (9x7)=n
n+4<10

(2 x 295) + (6 x°79) =n
15 x n = 60

(9 x n) +8 =80

W N -
e o o o o

Order

6. 50
7. 300
8. 80

9. 2000
10. 800

Subtraction

-—

N
| ot o

11.
12.

-—

]30
]ho

[y
-— A
—

-—
- N

15.

N

—|
A%

Multiplication
16.
17.
18.

-t W ~J -t
- o

W NI —
Uﬂ-‘\UUQ(D\N _._1

19.
20.

——b
——b

Division
21, 1 13
22.

230
24,

250 h

~r

Answer Sheet - Post Test |

Functions and Graphsr

26.

-—
N

27.
28,

- D ed
-E]o

29.
30, 7

b St | ’4)5,6,7’8}

Numeral (base 8)

36. 11..,
37. 30eight
38. 8ien

39. 17¢en
bo, 17 eight

Step: B
Division

b1, Lo8
b2, 268
43, 832
Ly, 908 R, 2
k5, 873 R, 2

Functions and Graphs

ke, 5
b7, 3
L8, 1
490 0
50. Graph should be correctt

Geometrx
51. Rhombus

.52. Hexagon

53. Pentagon
54, Triangle
55. Octagon

16-43



Level: 16 Answer Sheet - Post Test il
Step: A
Numeral Functions & Graphs
1 n x 25 < 77 26, 3
2, 100x (5+4) = ]
3. 7xn»30 27. 1
4, n - (675 + 500) = 325 ($3 25) 10
5. 72 + 4 nor 72 + n = 28, 1

12
Q[ggi' 29. 1

I
6. Lo, 30. 5
8. 50

© 9., "4000 : " " Step: B
10. 600
Sets

Subtraction

31, {12, 13, 14} -

1. 13 32, {0,1,2,3,4,5, 6
g 33. {0, 1,72, 3}
12, 2 1 34, {6} >
12 35." {0, 1, 2,3,4,5,6,7,8, %
13. 12 .
3 Numerai_
14, 3 7 6 6
10 36, 3
15, 15 37. 125)9ht
2 38. Zolie'ght
390 .33ten
Multiplication - 40. 55¢ight
16. 301 Division
3 . AAAL 2L 1L
17. 2 4 b1, 843
5 42, 756 R,3
18. 3 33 L3, 803
6L L4, 573 R,2
19. 23 5 45, 958
S [}
20. 2 13 Functions & Graphs
18
b6, o
Division . b7, 2
. L8, 6
21, 36 kg, 10
55 50. Graphed correctly
22, 7
g Geometry
23. 4 4
15 51. T
24, 63 52, W
(17 53. X
25, 1 54, U
55. V
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111, Mathematical ldeas:

Level: 17 Step: A Concept: Numeral

I. Concept:
Numeral: Introducing prime factorization by divisiorn.
tt. Behavioral Objective:

The student given a composite number will be able to express it as
the product of prime factors using the division method.

A. A composite number may be expressed in only one way as the product ,
.. of prime factors. This is called the Fundamental Theorem gi'Arithmetic.

B. A composite number is any whole number greater than one that is
not prine.

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 x5=2x2x2x5=40. Two is the base and
three is the exponent.

1V. Vocabulary To Stress:

Fundamental Theorem of Arithmetic compos ite number
prine factors exponent

Y. 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. 6 (1972) 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).. How use 2 and 3 an
odd number of times, as (23 x 3 = 24). H.M.T.E. 6 (1972) p. T227.

Text References:

Book: 6

Houghton Nifflin (1967) pp. 172.
Houghton Mifflin (1972) pp. 162, 344 (15-22)

Book: 7

Houghton Mifflin (1967, 1970) pp. 231-235, (35) , - |
Hougnton iifflin (1972) pp. 161, 227 |
Addison-Wesley (1971) pp. 176-178, (32)

Book: 8

Houghton Mifflin (1972) p. 160

145




17-2

Level: 17 Step: A

" Other References:

Modern Mathematics Filmstrips #751, 761

Inperial Tape (Intermediate) #15 and 16.

Concept: dumeral

(Co not write on tape worksheet.
Student uses own paper.)



Level: 17 Step: A Concept: Numeral

WORKSHEET

. Complete the examples and name the factorizations.

A.  3) 27 - B. 2) 48
3) _a 3) a
b 27 = 2)" b
2) ¢
d 48 =
. - 5) - - -D, -3).72
2) a 3) a
2) b 2) b
2) ¢ ho = 2) ¢
d 72 =

1. 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 l. )_36
Y57
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Level:

17 Step: A Concept: Multiplication

I. Concept:

Multiplication: Solving multiplication problems using clock-arithmetic.

The student given two factors from a finite set will be able to name the
product.

l1l. Mathematical ldeas:

A.

B,

Il. Behavioral Objective:

The clock-arithmetic (modular) system has a finite number of elements.
12 . .. : e

The symbol = indicates a clock equation with the twelve numbers 0-11

on the clock face.
A clock-arithmetic system is closed for multiplication -

Multiplication in a clock system is def:ned as repeated clock-wise
movements of equal units.

The associative, commutative, and distributive properties apply to
the operation of multiplication in clock-arithmetic.

The symbol Z indicates a clock equation wuth the seven numbers 0-6
on the clock face.

. The numbers in a clock system are not ordered. Example:

6+3'29, but9+320

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,

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.

Lee
4w 1)
co
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Level: 17 Step: A Concept: Multiplication

V. Activities: Continued.
€. Make up tables such as this.
Find the solution set of each of the following. Tﬁe sentences

on the left side are ordinary addition and multiplication
sentences. Those on the right are 7-clock (or Mod 7) sentences.

! {

ORDIHARY ADDIT IO ADDITION 7-CLOCK
o 7+3=1 6. 9+2=4 | 1. 743=H 6. 9+2=N
2. 8+2=d 7. 3+6=1 2. .8 +2=N 7. 3+6=1H
3. 5+h4=u 8, 5+2=1H 3. 5+4=4 8, 5+2=1H
4, 6+5=N 9. 3+3=0H b, 6+5=N 9. 3+3=H
5. 7+2=H 10. 1+7=N 5. 7+2=N 10. 1+7=H|

ORDINARY HULTIPLICATION MULTIPLICATION 7-CLOCK ﬂ
1. 2x3=N 6. hx2=n . 2x3=N 6. hx2=H
2. 3xb4=nN 7. 2x2=1 2, 3xh4=nN 7. 2x2=i
3. 2x6=1H 8. 3x3=4# 3. 2x6=N 8, 3x3=n ~
L, 5x2=H 9. 5x3=N L, ‘S x2=N 9. 5x3=H
5. 2x7=MN 10. 2x8=H 5. 2x7=HN 10. 2x 8 =N

Text References:

. Book: §

Houghton Mifflin (1967) pp. 183-189

Book: 6

Houghton Hifflin (1967) pp. 189-193

Houghton. Mifftin (1972) pp. 181, 183-184, (46 --a portion of it)
Addison-Wesley (1971, 1963) pp. 90-91

dook: 7

Houghton Hifflin (1972) pp. 178-179, 180, 181

Other References:

Franklin Mathematics Series, Mathematics Around the Clock

* This activity could be used to héﬂgigrtroduce the concept.
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Leve
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17

Step: A Concept: Hultiplication

VIORKSHEET

If the.equations below are correct write "Yes", if they are.not correct
write "We'' and write the correct answer beside them.

A.

B.

5x6L2 H. s5x2x22L6
(2x3) x6 L, . 2x (3 x2) ! 3
3x6 Z 3 J. (2 x 3) x 2 Z 5
2x8 Z 1 Ke 2 x Z'Z 6
b x 3 Z 5 L. 3 x5 Z 2

7 7
2x5=2 M. 4 x 2=

7
6x2=14 N. 5x3 l 3

John left home at four o'clock and arrived at his friend's home at

1:00 £. 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?

If Mary leaves home at 3 x (2 + 7) Z to catch a plane, at what
time does she leave?
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Level: 17 Step: A - Concept: Division

Concepty

Division: MNaming square roots.

Behavioral Objective:

The student given a number which is a perfect square will be able to
name the square root.

Mathematical lc

A

A. Naming the square root is the opposite of squaring.

B. The square root of a number is a number, which when multiplied
by itself, preiuces the given number.

——

C. The sign ~\ means ‘‘the square root of''.

‘0. For any non-negative rational number a, if axa=b, Vb =a.

Vocabulary To Stress:

square root squaring exponent second power
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:

Bo'ol;: 6 '

Houghton Mifflin (1967) pp. 123-124, 172, 274,
_Houghton Hifflin (1972) pp. 88, (23), 34l.

Book: 7

Houghton Mifflin (1972) pp. 168, 170, 229, 252, 425.

L
o4
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Level: 17 Step: A Concept: Function
1. Concept:

Function: Using formulas.
Il. Bechavioral Objective:

The student given a formula and replacement for all but one place-
holder will be able to determine the unknown iumber.,

111, Mathematical ldeas:

A. A formula is an open equation containing two or more place-holderg.

3. A formula is a type of open number sentence.

C. Formulas are used to describe physical facts that are known to be
truc. Example: A =, x w, A representing area;

: L 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 a5
many rectangles as they can with this perimeter. After they have
finished drawing the figures, ask them to find the area of each
rectangle.

. Students may be interasted in preparing a '""Distance and Rate
Table" siuilar to the one in problem ik, page 142, H.M. (1967).
These may be given to classmates to salve or as a special in-
dividual project for enrichment.

Text References:

Book: 6

Hought>n Mifflin (1967) pp. 142, (33), 143

Houghton Mifflin (1572) pp. 45, 6h-£5, (17), 230, 231, 306.
Addison-Vlesley (1971, 1963) p. 74 :
Other References:

lmperial Tape (Iniermediate) #37

The Franklin Series, Learning About Heasurement, pp. 26-36.

*
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17-9
Level: 17 Step: A Concept: Funccions & Graphs

WORKSHEET

Using the formula A= 1 x w name the missing measures for each of
the rectangles.

AREA a sq. in. . 144 sq. in. | 168 sq. in. d sq. in. : 150 sq. in. l 352 sq. in.
|
LENGTH . 12 in, b in. 14, 22 in., |, e in, 22 in.
WIDTH 3 in. ' 3 in. c in. l 6 in. 10 in, ! f in.
a-= ¢ = e =
b = d = f = .
.
Using the formula P(perimeter) = 2 x (1 + w), name the missing measure
for each of the rectangles.
PERIMETER | a in. l 24 in, 56 in. din. © 96 in, 70 in.
LENGTH 9 l b in. 10 14 e in. 15 in.
- i , '
WIDTH 7 - c 18 | 20 | fin.

b'= d = f.=

I11. 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.

L RATE (MPH) 4 b 50 70 | e 60 |
I TIME (HR.) 2 3 c | 6 6 f )
[ DISTAKCE (M.) a 15 100 d 300 360

L
1
Qo
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Level: 17 Step: A Concept: Geometry
. 1. Concept:

v,

Geometry: HNaming the area of a triangle.

Behavioral dbjective:

The student given the dimensions of a triangle will be able to compute
its area.

Hathematical Ideas:

The set of all points inside a simple closed curve is called a region.’

The measure of a region may be determined by comparing it with a
standard unit region.,

In a triangle, if 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

Vocabulary. To Stress:

A,

region triangle area height base square units
|
Activities: |
Geoboards may be used for students to work in pairs to form shapes
and name the areas. See card #25, 29, 31.
0. Students could draw on graph paper trianales 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.

,, Y

&
\3,' - 6{/["

AREA AREA

H

PERIMETER PERIHETER

194




level: 17 S

V. Activities: Continued

D, Continued

tep: A 'Concept:

B, I

1,

/

Geometry

/all

AREA

" AREA

PERIMETER

17-11

PERIMETER

Hake other comparisons such as

Text References:

Book: 5

Houghton Mifflin (1967) - p. 115
Houghton Mifflin (1972) pp. 11
Addison-Vlesley (1971, 1968) pp.
Book: 6

Houghton Mifflin (1967) pp. 79
Houghton. Hifflin (1972) pp. 10
Addison-tlesley (1971, 1968) pp.
Book: 7 '

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

Book: 8

Houghton Mifflin (1972) p. 53

Other References: .

these.

1, 304-305, 310-311.
276, 277

, 108, 269.
8-109, (29 part of it), 309.
113

pp. 441-443, (69).

pp. 117

pp. 389, 391, 392, (80, 81).

Franklin Series, Learning About Measurement, Area; pp. 20-25,

Hathematics in the Making | (The Bell Series) Pattern, Area, and

Perimeter (In your b

Curriculum Filmstrip #366 -

uilding)

Triangles

These activities may be used to help introduce the concept.

199
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Level: 17 Step: A Concept: Geonmetry

YORKSHEET

Find the areas of the following triangles., Express your answer in
square units. .

2/0im,

- 2
3 RN
~ 6/0
W S - l
56 F¢ S
e,

‘.4/?5_/; o';f ‘A ABL=

N
™

A2 ton. N PF ot

—

7. Using the formula A = %-(a X b), find the areas using the dimensions

given.

a= 20 in. a =66 ft. a =36 yd. a= 58 cm.
b =36 in. b = 76 ft._ b = 32 yd. b =39 cm.
A = A = A= A =

v
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A Concept: Measurement

17

Level:

1. Concept: .

Neasurement: Renaming the metric units.of weight as other units of
weight in the metric system. .

It. -Behavioral Objective:

The student given units of weight in the metric system will be able
to rename them in other metric units of weight.

tit. MNathematical ldeas:
A. The metric system is based on powers of 10.
8. A gram is a unit of weight.
€. 1000 grams is a kilogram.
5. A kilogram is a little more than two‘pounds.

1
E. A centigram is —— of a gram.
9 100 9

F. Anmilligram is 1_ of a -gram.
1000
IV. Vocabulary To Stress:
. . . 1 sys 1
gram centigranm . prefixes: centi =-TB—- milli =‘ﬁai;
&llogram‘ nilligram kilo = 1000

V. Activities:

A. Complete tables such as the following: - (H.M. 5(1972) T.E. p. 23)

| GRAMS L KILOGRAIS GRAMS

! 1000 1 ka. 0 gn.
1500 a 1 b
2100 c d
2500 e f
5470 .9 " h
$ool




17-14
Level: 17

A. Continued.

a-b
c=d
e-f
g=h
i)

Step: A Concept: Measurement

AHSUERS FOR TEACHER

Ki-lograms Grams
1 500
2 100
2 500
5 470
8 1

8, Make a bulletin board using the following facts.

Did you know?

A paper clip v.2ighs approximately 1 gram.

The wire in.a paperclip measures | millimeter in diameter.

I

A nickel weighs 5 grams.

A dime is | milljneter thick.

A cube of sugar weighs approximately 2 granms.

Eight common straignt pins weigh approximately 1 gram.

Text References:
Book: 5

iloughton {1ifflin (1967)
Hougiton Nifflin (1972)

Sook: 6
Houghton tifflin (1967)
Houghton Hifflin (1972)
Sook: §
Houg%ton Mifflin (1972)

Other References:

from Arithrmetic Teacher,
April 1973

pp. 26, 27
p. 23 (5-12)

p. 27
pp. 21, (7 -a portion of it), 336, 353 (tables in
metric measure)

p. 20

The Arithnetic Teacher, April 1973,

Metric !leasurement - Minneapolis Public Schools

This activity could be used when introducing the con :t.
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Level: 17 Step: A ) Concept: Measurement

VIORKSHEET |

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 28 grams. A kilo-
gram equals 1000 grams or about 2.2 pounds. The kilogram is usec to
compute most weights. A silver half-dollar of United States money

weighs 12.% grams. Forty dollars in silver weigh one kilogram.

Measures of \leight

. 1
t ) . = — )
A centigram (cg.) 150 9Fam
A milligram (ng.) = 1 gram
9 9 1000 I
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. A kilogram is equal in weight to _ grams.

6.. One gram = kilograms.

7. 1000 milligrams = one

8. 100 centigrams = one
1

. 9. 4 > kilograms = grams.
10. 2 kilograms = about pounds.
11. 6 kilograms = grams.

12. 1 centigram milligrams.

13. 40 centigrams = mi1ligrams.
14, 3000 grams = kilograms.
15. one-nalf kilogram = grams,

2R
1
&



17-16

Level: 17 Step: A Concept: Heasurement
\IORKSHEET || \

1
—— gram (gm.)
100 2o 19

A centigram (cg.)

A nilligram (mg.) gram (gm.)

1000
1000 grams (gm.)

A kilogram (kg.)

Solve the following problems using the above table.

1. The prefix kilc means . Therefore, one kilogram is equal

in wéight to how many grams?

2. One gram is equal té 7 of a kilogram. . ‘
3. 19,000 mg ; . gm.
L, 2 kg = gm.
5. 8000 gm = - kg.
6. 50 cg = mg.
7. 2cg-= mg.
8. 9 kg= gm.
¢ 9. 500 mg = 7 gm,
10. 100 cg = gm.
11. 4 kg = about pounds.
12, L4000 mg = gm.

13. 6 kg = 6000

1. 200 &g = two 7 160

15. The prefix centi means




17-17

Level: 17 Step: A ' Concept: HMeasurement
{ORKSHEET ‘111

Heasures -of Yeight

. o
A centigram (cg.) = 755 9ram
sy e 1
] 0 iy e = - »
A nillioran (mg.) o5 oram ' )

A kilogram (kg.) = 1000 grams

Solve the following probicums using the information given above.

1. 78 cq. = g 14, 794,000 g. = kg.
2. 376 g. = cg. 15. 7,000,000 mg, = _ _ kg.
3.. 432 cq. = g 16. 45 kg. = cq.

L, L4800 mg. = cq. 17. 93 g. = cg.

5. 340 cg. = . mg. 18, 291 cg. = g.

6. 9 kg. = g. 19. 10 ng. = cg.

7. 357,000 g. = kg. 20, 100 cg. = | g.

8. 83 qg. = _ mg. 21. 2h00.cg. = g.

3. 7 kg. = ng. 22, 5 kg, = - ‘ g-
10, 7%,000 mg., = g. 23, 65,000 g, = kg.
1. 5200 cg. = ) g. 24, 57 cg. = - mg.
12, 351 g. = ng. 25, hg. = _ 0y .

13. 22 g. = cg.

feuek

<o
¥ IPY--}
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Level: 17 Step: B8 Concept: Sets
l. Concept:

Sets: Finding LCH and GCF by using prime factorization.
1. vehavioral Objective:

The student given two numbers will be able to find the LCM and the GCF
by using prime factorization.

111. Hathematical ldeas:

A. The least coumnmon 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=2x2x3
20=2x2x 5"
LCM =2 x2x3x5=00

t. Any prine factors common to both members should be included only
once as the 2 x 2 in the example above.

C. The greatest cormon factor of two or more numbers is the product
of the common prime factors of the numbers.

e.g. 70=2x (5x7)
105 = 3(5 x 7)
GCF = 5 x 7 = 35 \

IV, Vocabulary To Stress:

Least Common HMultiple prime factorization
Greatest Common Factor intersection
Venn Diagran union

V. Activities - Venn Diagrams

* A. Use Venn Diagrams to help children better understand this methaod

of finding LCM. e.g. /2 Zo
12=2x2x3 \;3{
20=2x2%x5

LcM =22 x 3 x 5 = 60




17-19

Level: 17 Step: B " Concept: Sets

V. Activities (Continued)

* 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: ©

Houghton NMifflin (1967) pp. 173, 174, 175, (39)
Houghton Hifflin (1972) pp. 165, 168, 169, 344 (7-22)
Addison-t\lesley (1971, 1968) pp. 86-89

Book: 7

Houghton Mifflin (1972) pp.. 162, 165, 421.

Book: 3

Houghton Nifflin (1972). pp. 163, 166-167, 422

* These activities will be helpful when introducing ihe concept.

Yoy
&S



17-20
Level: 17 "~ Step: B Concept: Sets

VORKSHEET

I. Use prime factorization to name the greatest common factor.

Ao 25 =2x2x2x3 F. 12=2x2x3
8§ =2 x 2 x2x2x3 15=3x5
GCF = X X X3=___ GCF =
B. 40 =2x2x2x5 G. 27 =3x3x3
35=5x17 63=3x3x7
GCF = ' GCF = x =
C. 16=2x2x2x2 H. 25=5x5
2 =2 x2 x2x 3 15=3x5
GCF = . x X x= __ GCF =
D. S4=2x3x3x3 ' l. 32=2x25%2x2x2
b2 =2 x3x7 ' 6l.=2 x2x2x2x2x2
GCF = GCF = '
E. 18=2x3x3 J. 25=5x5
24, 2 x 2 x2x3 45 =5x 3 x3
GCF = GCF =

It. Use prime factorization to name the least common multiple.

A, 27 =3x3x3 D. 15 =3 x5
36 =2 x2xXx3x3 10 =2x5
Lem = Lem =

B, 14=2x7 E. 33=3x1l
28=2xéx7 66 = 2 x 3 x 11
LeH = Coem=

€. 42 =2x3x7 F. h=2x2
21 =3x7 ' 18=2x3x3
LCM = g LCM=




17-21

Level: 17 Step: B Concept: Numeral

I. Concept:

lumeral: Comparing the Ltinary system of numeration with the decimal
systen.

t1. Behavioral Objective:

. The student given a numeral in either base 2 or base 10 will be able
to express it in the other base.

Il. Nathematical ldeas:
A. In base two, two digits are used: 0 and 1.

B. In 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 ! base-place systen compare

Activities:

S
.

If you do nct 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.

HEERRI AN AANE

S5 R RIS Sty

Take the classroom abacus and compare counting and adding by using each systen.
Text References:
Book: 5
lloughton Mifflin (1972) p. 28

Book: &

Houghton Mifflin (1967) pp. 184-185 -
Houghton Mifflin (1972) pp. 175-178, (45 part of it)

Book: 7
Houghton Mifflin (1967, 1970) pp. 115-120, (18)
tock: 8

Addison-'festey (1271) pp. 15-186, (4 sec. 1, 2)

Other References:

» ‘ dell, Stuart E., Binary and Other HumcraEfSQ)Systems; Hathenatics in
ERIC » ;
P : the making.




i 17-22
Level: 17 Step: B Concept: Humeral
VORIKSHEET
I. ilame the binary numerals with decimal numer ls,
= = 0 . =

A, ”two D. Hmtwo .a. ””two
B. mltwo = E. mmtwo = . H. IOOHtwo =
c. IOOItWO = Fo- IOIOOtWO = I, notwo =

It. “rite the binary numeral,
A, Léten n. ]7ten G. 7ten J. 'l3teri
B. 32.., - E. ]Sten H. 9%en K. thcn
c. then F. ”ten Lo 33en L. m'ten

Put answers from problems above in tabile as shown.

2
;'2.:"" ~ 0 l 1 B T -
Lk 2° .2t o2 22 2! ones
£ 32 16 8 l 2 1

A ] i 0- ] 0

C ‘

D

E o

F

G

R

i

J

K

L
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Level: 17 Step: B Concept: Addition

I. Concept:

Addition: Applying the properties of addition in a decimal system
te the binary system.

1l. 2chavioral Objective:

The student given two addends in base 2 will be able to name the sum
in the binary systes.

111, Hathenatical lidecas:

A. 1t is ecasier to compute in base two because there are only 4
basic facts for cach operation. The addition facts are:

0+0=20
0O+1 21
1 +0=1
14+1=10

two

B, The associative, commutative, and identity properties of base 10
also apply to base 2.

IV. Vocabulary To Stress:
addends Sum binary system binary operation associative
v, Activities:

A. As the binary system is used with most computers, this would be
an ideal time to take studants to see a computer work, wvecfore
taking the trip, discuss with the students the way a computer
vOrKS. Conputcrs are sometimes called electronic brains whose
language is binary. Cowpare the values and transistors in a
computer to a row of elgs Ftruc llqnt bulbs, oS of wirich are on

and some off. % Y ‘\' g Q‘ ‘\g‘{, 1
D% 2 ‘
I [ } |-

If you say "on'" .s one and '"off" is zero, the number shown on the
row of bulbs is 011016, A set of Christmas tree lights would
work very well to give a dewonstration,




17-24
Level: 17 Step: © Concept: Addition
V. Activities: (Continued)

% 5, Students wmay check their computation in base two by changing all
the numbers involved into base 10. For example.

IIItwo =7
+ =5
101 two 2
1160 = ]2 toes 1100 = 12 ?
two . two ten

(Yes, so the results checK.)
Text References:
ook: 5
Houghton Hifflin (1972) p. 28
Book: 5 .

toughton Mifflin (1967) pp. 186-187
Houghton i fflin (1972) pp. 179, (45-part), 3l5.

Sook: 7

Houghton Hifflin (1967, 1570) pp. 120,144
Book: 8

Addison-t'esley (1S71) pp. 15-21, (4, sec. 3).
Other Refcrenceéf '

The Arithmetic Teacher, March i270; "Another Use for B3inary Humerals',
pp. 225, 220,

Bell, Stewart E., !athematics iﬁ;the Naking 2.

* This activity may be used when introducing the concept.

!,-cél
<
CD




Level: 17

l. tlame the sums.

1. " (I) tvio
~-two

Z. 10 : two
l*'.-._.t:wo

2 My,

l IOIt:wo

1000, o
111

SN 21

101 v
tvio

10000 two
) Z"_I..I_ll!.t:\-lo

10101 0
+ 'IOIOtwo

1 ; : two
l two

10110

* two
+ 1001

two

11 It:\-lo
+ 100140

Step: B

WORKSHEET

1. ilame the difference.

Concept:

i o
=~ 100¢u0
2. 10004,
Htwo
3. 1000140
Imt.wo
L, 110140
- 10140
5. M0
101040
6. 1111140
= 100140
. 7. 101101014, o
l_"ll.l_o_'ltwo
8. 110001+,,5
'_Mtwo
9. 110140
= 10¢uo
10. 1010104,
- _01004yo -

fovat
h
e

17-25
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Level: 17 Step: B8 Concept: Hultiplication

1. Concept:

Hultiplication: Applying the properties of multiplication in a fase
10 system to a Base 2 systen.

i1. Behavioral Objective:
The student given two factors in base 2 will be able to name the product.
111, Hathematical ldeas:
A. Base 2 has only four multiplication facts:
0x0=0, 0x1=0, 1 x0=0, 1 x1 =1

8. In multlpllcatson, associative, commutatlve, 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 =aand 1 x a = a.)

IV. Vocabulary To Streéss:

product associative commutative distributive =~ identity
Text References:
Book: 6

ltoughton Mifflin (1967) pp. 186-187
Houghton Mifflin (1972} p. 179

3o0k: 7

doughton itifflin (1967, 1970) p. 154
Sook: 8

Addison-tlesley {1971) p. 21, (4, sec. 4)
Other References:

Bell, Stewart E., Binary and Other Humeration Systems.

Imperial Tape (Intermediate) #35, ilumber Systems with Bases Other Than 10.




Level:

17

17-27

Step: B Concept: Multiplication

WORKSHEET

Hame the products in the binary system.

A.

K.

1011
x 101

e it

11
sl

R

x 10

B. 1001 c. Jlolo D. 10100 _E. 101
x 110 x 10 x 1 X 1J

6. 1001 H. 19 . 1o - J. 1011
ZLIII 5ﬂg_ x 10 % 1090

L. 1011 4. .100 N, 1000 0. 110
x 11 x 11 ) x 111 x 100

B

[EUE—.

Check your binary answers above by using decimal numerals as shown.

A,

rm

.

1011
x 101
1011
101100

# e e e

10111

= 11 2. c. D.
= 2&5
(55
= (55)
F G. i
J K. L
it 0.
pog b

“»:y,-h

=
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Level: 17 Step: 8 Concept: Geomntry

i. Concept:

" )
Geonetry:  Using tie theoren of Pythagoras, (cc = a“ + bz) the square

- e o € o o 3

of tac hypotenuse of a right triangie is found by addina the squares
of the other two sides.

it. oehavioral Objective:

The student given the linear measurements of a right triangle will be
able to find the hypotenuse (c) by using the formuia c? = a2 + b2,

ith, iathematical ldeas:

A. In a right triangle the side opposite the right angle is the
hypotenuse,

v. Z= a2 + bz is the Theorem of Pythagoras.
V. Vocabulary To Stress:
hypotenuse right triangle sauare of a mecasurenent
Y. Activities:
A. citiner you or the students make up story problems that apply the
Pythugorcan Theorem, as: A ladder is set & 'feet from the house

to recach a window & feet from the ground. tHow long is the ladder?
(15 feot)

82 + 6% = c2
BFé Gh + 36 = c2

~/ 00

~. The problien could be restated to rcad a 10 foot ladder is set 6
feet from the house to reach a window. ‘ow high is the window?

I}

10 - length of ladder

3 . a2 +‘62 = 102
s0 Ft. a? + 36 = 100 |
@ a? = 54 \
¢
6 '/'f & =3 - height of window ‘
C. \Use Geoboard Card /40, ‘

Lk

~
-
T2



Level: 17

Text References:

Look: §

toughton i1ifflin (1367) pp.
tioughton #ifflin (1372)  »p.

Vd

-00i: 9
sougnton Hifflin (1287) pp.
doushton Wifflin (1572) pp.
Addison-tesley (1971, 1360)

toolk: 7

dougnton HiFflin (1572)  pp.
Addison~ ‘esley {1571) Pp.

Step: 8 “Concept: Geometry

s

03, 85, 27h, 234-293.
110-111, (32), 323.
pp. 114-115,

102-102
333—336’ (82).

H .
stas’s
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Level: 17

Step: o Concept:  Geonwelry

Find the arca of the nissing square region, and then give the length

of the side of that square.

> 2 ,*

2 .
a2 b c2 _Length

;' T s T T T e e - ; . \'
A L I 625 b = ) s

| e
o 575 675 a=_ N
c. : 3 16 c = .

= P a
ox : 25 168 L = l !
E . ! 61‘ ] 00 a = I . gz
F. @ 1Lk 256 ¢ =

L_'*_’

Use the Pythagoras Theorem to solve the following problems.

A, Mr. Jones bought a triangular ficld and wents to put a fence
around it. Using the diagram below, find how many yards of
wire he will nced. '

/Syi

C

XY yd.

B. To get from ihome to school, Tom could go around the corner which
viould make a total of 7 miles. |f he takes the short cut, how

far will he go?
/5/0 27 &
xt

N

| N

| N

~
\\

~
N

4 ome. .X&GA. 0ol

51 A
WL
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Level: 17 Step: Z - Concept: Sets

I. Concept:
Sets: Developing the idza of a "perfect' number.
Il. Behavioral Objective:
The student given a number will be able to determine if it is perféct.
I1l. Hathematical ldeas:

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
6arec 1, 2,3, 6,and 1+ 2+3=26, 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
Haughton Hifflin (1967) p. 177

- Houghton #ifflin (1972) p. 163
Addison-tlesley (1971, 1963) p. 81

Books 7

tloughton Mifflin (1367) p. 221
hddison-‘lesley (1571) p. 173

Book: &
Addison-tesley (1971) p. Sh
Gther ﬁefarences:

Bell, Stewart E., Binary and Other iumeration Systems.




17-32

Level: 17 Step: Z Concept: Addition, Subtraction
nultipiication, givision

. Concept:

Additic. . Subtraction, tltiplication, Division: Checking by 'casting
out nines''; .

il. Jehavioral Objective:

The student given a problem to compute will be able to check the answers
by casting out nines.

i1, fathematical ldecas:
A number is divisible by nine if the sum of the digits of its compact
nuseral is divisible by 9. CExample: 064 is divisible by 9 because
o+ 0+ 4 = 16 which is divisible by 9.
I¥. Vocabulary To Stress:
casting out nines subtracting conpute sum of digits
Text 3ceferences:
sook: 6

Houghton Mifflin (1567) p. 183
Houghton Hifflin (1972) p. 175, (4k4)




Level: 17

Step:

Z

-Concept:

\IORKSHEET |

17-33

Addition, Subtraction,

Multiplication, vivision

Solve and check work of every other problem by casting out nines.

1. 4065
+216%4

N O
~E o
v oo

9. 476

13. 486

"x 2 7

2.

6.

10.

14,

Lhegt

+3891

8061

:2]52

489

698

Xx39

3.

7.

Lo26é6

237

L 68

xx 8

1.

15.

869

489

Il. Check the numbers that are divisible by nine.

1, 288

2. 144

656

W
.

4, 1062

v
.

3946

he

368
468

—————

1233

427

13.
4.
15.
16.

b,

- g

© w
< =
o W

12. 976

16, 5738

8h9

284y
2106
263




WRICHMENT EVALUATION - LEVEL 17

Step:Z
Concept: Addition, Subtraction, ilultiplication

. Solve and check your work (on this page) by casting out nines.

A, 463 B. 896 C. 789
+ 579 + 538 + 387
5. 375 E. 871 F. 735
- 164 - 186 - 463
G. 972 H. 364 l. 732
x 6 X 9 x 3

It. Cieck the numbers that are divisible by 9.

A, 278 F. 270

- ———————— —

B. 126 . G, 183

. 189 H. h32

D. 635 . 728

E. 504 J. 621

178




Level: 17 ANSVERS TO JORKSIHEETS
17-3
l. A, a=3 C. a=28
b“? 3 E=4
27 =3 x3.430r 3 c =2 R
, 50=2x2x2x50r2 x5
8. a= 2k
b= 8 D. a=24
c=h b= ¢
d=2 c =i
43 = 2 x 2 x 2% 2% 3 or d=2
21*x3 72=2x2~<7x3x3—or23x)'
1. A. 2X5x5or2x 52 E. 2x3x%x5x50r2x3x &2
3 3 2
t 2x3x3x30rz2=x3 F. 2x2x2x5x65§=2"x5
C. 2x2x3x7=22%3x%x7 €. 2x2x3x11=22x3x1l
2, 2 5
t 2 2 x5 x5=2"%5 il 2 X2 X2x2%x2x3=2"x3
. 2x2x3x3=22x32
17-6
1. A. Yes . VYes Il. A, 5
3. Yes l. to -5 8. 6
C. ‘o - & J. Yes
N, o - 2 W o - 4
E. Yes L Vo - 1
F. I;O"B l‘. YCS
G. o - 5§ . o -
17-5 .
I. a= 56 sq. in. Il. a= 32 in. . a=12
b= 13 in. b=2§8 in b=2~5
c= 12 in. c =12 in. c =2
d = 132 sq. in. d = 6h in, d = 420
e =15 in. e = 2¢ in. e = 5)
f =15 in. f =20 in, F=6
17-12
1. 20 sq. in. b, 155 sq. yd. . 7. 360 sq. in. 1131 sq. cm.
2. b2y sa, in. 5. 557 sa. in. 2310 sq. ft.
3. w2 sa. ft. o. 371 sq. in. 576 sq. yd.

379




17"3{)
Level: 17 ANSUERS TO “IORNSHEETS: CONTIHIUED
1715
1. 2000 L, 500 7. gram 10, four 13, 400
T 5. 1000 5. gram 1. 6000 i3
. S OF — 6. eio 3. 4500 12. 10 15. 500
> o6 O 7 TO0t 7 70
17-16
1. 1992,1000 h. 2000 7. 20 0. one 13. grams
2 "TI“‘ 5. U O, 20090 1. 1L, grams
1Joo 6. 500 9. 1 12, 4 15,
3. 12 2 146
17-17
1. 730 ¢, u3,000 Ve, 754 20. one
2 37,500 9. 7,002,000 15. 7 21, 24
3 !i.32 A0, 73 16, 4,500,000 22. 5000
b, 450 M. 52 17. 2300 25. 65 -
5. 3430 12, 301,00 16, 2,31 24, 570
v L0G0 13 5200 13. one 25, 4009
7. 357
17-20
1. A, 2 x2x2, 24 F, 3
e 30 G. 2 x3=9
C. 2x2x2=3 . 5
.o 0 . 32
£, < J. o
{1 n 120 Y 32
o, 28 £, 66
C. u2 F. 35
17-22
L. Ao Sten 0. lhgen G. 15ten
5. Sten £. 19ten Ho 1Sten
Jten F. 20gen I.  Oten
. A %100 £, 11 lgwo I. 180091 ¢wo
v IUUU(‘/‘OU‘IO F. 1011 two J. 1101 WO
C. 10191 tvio Q. 11 It'n'O e 110092 two
) 10001 tvio H. 1001 tvio L. IOIOOI twio
18V




Level: 17 AISUERS TO YORISHEETS: COUTIHUED

17-25

o 1o Mo 6. 10111140 o 1. 1000ye 6. 101104
2, 113 7. 11311 2, 101 7. 10110145

two . two two two
3. 1019%u0 8. 1012, 3. 1100p,, 3. 10010,
I, ””two . 1111 two L, IOOOtWO 9. 101 'two‘
Y |||-C‘two 10 IlOOOtwo 5. '0‘two 10. l(‘llOltwo

17-27

A N0 0gwo Ee 101200 . 11000 M. 110040
co 1% Fa 1001g, J. 161100k, 2o 11100500
C. 131%%w0 S VN g e %o 0. 11000,
oo 1MM%%0 e 10040 L. 100001,

. A 11 5 = F5 Fo 5 43 =278 Ko 3 %x2=2¢0
Cee 2 Do 5h G. 9 x 7 =063 L. 11 x 3= 33
c. 1C 2 =23 H, 2 x2 =4 e b x 3 =12
D. 202 3 =06 . 6 x2 =12 N, 0 x7 =506
L., 5 x2=10 Jo 11 b4 = K4 0., 6 x k=24

17-39

. A. 576 5. kb 1. A, 72 yd.

h = 24 b =12 . 5 mi.
8, 1090 T 36

a=10 a = 6
c. 2% F Loo-

¢=3 c = 20 ’

181

17-37



AUSUIL NS TO ENRICENENT (STEP Z)

VCRISHELT

1733
L. 5065 = 6 2. K93 =0 3. K026 =127 k. 7349 = 23
+ 2105 = & + 3031 = 3 - 237 =12 - 1676 = 22
TS =1 3539 = 3 3759 = 0 Gh73 =1
5, 7065 = 3 €. 3061 = 15 7 468 = 0 8 976 = 4
+ 1275 = 6 - 2152 = 10 x 8 =3 x2=0
3353 =0 5509 = 5 3755 = 0 78 = 0
9 476 = 8 10. 489 = 3 1. 369 = 5 12. 976 = 4
x6=0 x 7 =7 x5=5 x8=8
2056 = 3 3423 = 3 4345 =7 7808 = &
13. 586 = 0 14, 698 = 5 15 485 = 3 16 578 = 2
x 27 =0 x3%'=3 x 75 =3 x 68 =35
13122 = 0 27222 = 6 36675 = 0 39300 = 1
1. Check the numbers that are divisible by nine.
1. 283 ¢ 5. 3946 v 9. 368 13. 649
2. Wb vV 6. 3h2_TV 10. 468 V7 14, 2844V
3. 656 7. 198 /7 1. 1233V 15. 2106 ¥V
4, 1962- 7/ 8. 1027 12, k27 - 16. 263
EVALUAT 10
17-34
. A. 1047 (3) E. 635 (1)
B, 1434 (3) F. 267 (6)
c. 1176 (6) G. 5832 (0)
D. 211 (W) . 3276 (0)
I. 5856 (6)
1, A,/ F. v
g, v G.
c. v He Vv
D. .
E. Y J. v/




—

Level: 17

Step A
iiumcIELL

1. 2 %3 x 52
2. 2% 34 x5
3. 2'x 32

b 32 x7

5., 2 x3x7

hultiplication

6~ 3
7. 8
6. &
9. 5
J9. 4

Division

11, 12
12, 11
13. 15
14, 13
15, 21

Functions & Graphs

Answer Sheet - Post Test |

Step b

Sets

31.
32.
33.
34,
35.

X X X
Uiw

W o RO W

Mumeral

36. I5¢ten

37. Sten

38. 23ten

39. 1010014y,
40, 1001044

Addition

Bl 10011140
2. 10004,
3. 1186040
L, 100107, o
45, 10000,

Multiolication

16, 120 feet
17. G006 sq. ft.

‘1. 50 miles per hr.

12, 60 cu. ft.
20, 224 sq. ft.

Geouetry

21, 160 sg. ft.
- 22 95 sq. yd.

23, 1v4 sq. @i,
2L, 72 sq. in.

25. 216 sg. ft.

Heasuréngﬂg
26.  hLovo

27. 500

256, 5

29, one

32. 2.2 pounds

49, 101014,

ho, IOOIOOtwo
“7' Illltwo
8. 10100y,,0

10
50. 10111110

51 10
52. 25
53, 5.
5k, 13
55. 15

17-39




A

duneral
22 x 1)
22 X 52
22
22 % 3
2 x3 %1l

N =

2

E VAN
o o

v
.

nultiplication

.

.

.

Sl o~ O
C. Crw N w

Division
1. 13
12, 1k
13. 3
1L, 25
In. N

Function £ Graphs

12, 13 in.

17. 512 cu. in,
15, o4 ft.

13, 2 hours

20, 456 sq. ft.

Gegnetry

220 77 sa.in,
23, 1) eq. ft
24, 170 sq. in
25. 3L s5qg. in,

Hoosure ent
5. 6000
27. 12

23, 2
25,
20, 2

Answer

S

Y
t

o

€

t - Post Test |

k.

EYS

20

Jueral

e v st S

36, 12pen

37. Zten

30, ]{«t«:n

39. ] |0()|Ot-.-,o
1;0 . l l l two

1. 11990 teo
h2, |0two
153. ] |mtwb
B, 1N e
145. l‘.)]]()t\_ro

Hultinlication

L. 0

47. 101005 (0
B2, 11900 e
9, |]O||tw()

o~
10
A%

Ceanstry
1, €
2. 13
e v
s -0

7
5, 16
55,025

-
GO
N
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18-1

Level: 15 - Step: A Concept: ‘tHunmeral

i. Concept:
dumeral:  Iatroducing the thousandtis' place in deciral fractions.
i1. Behavioral Objective:

The student given a fractional number having a denominator 1000 wnll be
able to rewrite the number as a decimal fraction,

111, atuematical ldeas:

A. The third place to the rngnt of tae decimal peint has the place value
of thousandths.

’

cxample: L0010 =

. tquivalent decimal fractions na.ie the same fractional number.
example: . .3 = .33 = ,300
V. Vocabulary To Stress:

decinals hundredths fractional number denominator
tenths thousandths numerator

V. Activities: - _ -

A. Ulave students bring bascball batting averages to school. DUiscuss
_these with the class.

o. MHave students assist you in writing expanded numerals such as this
example: 4 g 9
: 436,439 = 500 + 30 + 6 4 e t e b
5436.483 = 5000 + 500 + 3 T0 ~ 700 1900

5000 + hoo +30+6+ .4+ ,00+ .009

C. Help students discover the rules for placement of decimal points
when renaming numbers with denominators of 1000. 436
b o ook, b2 onz, 1435 .y 230 43¢

txample: v
P 1206 1600 10090 1800

Text References:
dook: 6 , *
flin (1967) pp. 300-301, (C&)

f- (8
fElin (1972) pp. VLk-145, (30)
ley {1971, 1963) pp. 216-221

ilougaton i
Hougnton !

i

i
L T
HnUGiSONn-3,Cs

vook: 7

vouginton Hifflin (1267, 1272)  pp. 372-379, (LG)

xougn;on nifflin (1572) pp. Th=15
Wdison-esley (1071) pp. 295-253, (57) .
t i“ [oft % Q)

Jtner neferences: ata) 129 -iég{;

Irparial napb (Intermediate)
iiodern athematics Filustrip ﬂi/J




18-2

Level: 138 Step: A Concept: iluneral

1°©  Rename the numbers in deciral form.

13 - Ay = 82 2 ‘32 - 30
5 o T00 1000 T000
__2_(1 = - 2 = 97 = 75 = 1‘3 =
100 IV 00 1000 1000 -
45 o 32 = 28 16 - 17 -
10 1030 00 1000 160C
13 = o - 05 = 76 - 60 .
19 130 00 1000 1000

i
i

Il. Rename the numbers as fractions with denominators of 100 or 1000.

6 = 42 = .018 = .63 = .006 =
A8 = .38 = 015 =~ 32 = 001 =
97 = .73 = - .236 = ] 136 = .321 = -
A3 = 15 = 140 = 150 = 46 =
II1. Rename the decimal fractions as expanded numerals- as shown:
.36 = ._é.-f- .——6__.
10 100
A. .64 = F. .25 = Ko .97 =
8. .32 = G. .39 = L. .406 =
C |26 = H .132 = ihe 72 =
D 368 = I .206 = N 65 =




18-3

Level: 13 Step: A Concept: Addition

1. Concept:
Addition: Adding decimals to thousandths.
i1. Behavioral Objective:

The student given a series of numbers (whole and decimals up to
thousandths) will be able to write them vertically and add.

I11. Hathematical ldeas:
A. Decimals are fractions with denominators 10, 100, 1000, and so on.
8. Decimals use the sane place-valué system as whole numbers.

C. Adding with decimal fractions follows the same procedure used in the
correspohding operations with whole numbers. )

D. Annexing zeros to a decimal will not change its value.

E. Addition of decimals should be auveloped by the use of fractions.
IV.. Vocabulary To Stress:

tenths hundredths thousandths
V. Acfivities:

% A, Show the addition operation by replacing the given numerals with
fractions.

B. Dictate a series of decimal numerals to add.

C. Students may comp!ete number patterns for addition as shown below:

a. Total , b, Total
+ {3 1].3].03.1 .003 ] 3.333, +| 7 7.8] .06].003 7.863
1. [T * 1.

2. 8 _ : 2,

3. 6=l - I 3.

oI i b, |

Use these numerals to complete pattern b, with student completing last
colunn. ' .

1. 8; .9, .05, .007,

2. 4, .3, .06, .009,




18-4

Level: 14 Step: A Concept: Addition

Text References:

Book: 5°

iloughton Mifflin (1972 pp. 323, 325
Book: 6.

Addison-\lestey (1971, 1968) pp. 222-223 Use just addition (39 rows | to 4),
(40), 334. |

(Also use worksheets in this Teacher's Guide.)

Book: 7

ljoughton Mifflin (1967, 1970) pp. 379-333, (58)

Houghton Hifflin (1972) pp. 151-152, 196-197, 348, 420, 422
Addison-Yesley (1971) pp. 300-303, (58)
Book: 8

Addison-\lesley (1971) pp. 254, (53)

Other References:

| Imperial Tape (Intermediate) #25
Hodern Hathematics Filmstrip #765

* This activity may be used to help incroduce the concept.

189




18-5
Level: 13 Step: A Concept: Addition
HJORKSHEET

Arrange numbers vertically and add.

1. 4.6+ .38+ 3+ 2.06 2. 1.h+7+.080+1.560 | 3. 16.1+ 0+ .283 + .0l

L, 5.2 +

\Z

94+ 16+ 127 5. .37+ C + 1.3+ .276 6. .03+ 268+ .4+ .10

035 + J12h + 6 + .12 | 8. .27 + .126 + 32.6 + 82 9. .765+ .2+ 17 + .86

10, 9.76 + 1.238 + 6+ 48|11, 9.768 + .83 + L + .6 12, .7 + .36 + .327 + 9

13. 26.09 + .273 + 14 + .3 114, 74,08 + .13+ .126 + 93 |15, .4+ .6+ .3+ .11

e

RS
&L
L

e o e e -

16.. 126 + ,039 + 756 + .21 17. 8.26 + .127 + .13+ .2 [18. .39+ .056 + 24.3 + 2~ g




18-6 &
Level: 18 Step: A Concept: Addition

VORKSHEET

Arrange the following numbers vertically and add.

™
.

K.

he + .2 + 4,6 + ,061 =

3+ 23.8+ .41 + 463 =

271 +6.8+ .3+ 4 =

5.6 + 3 + .27 + 133 =

146,8 + .21 + ,16 + 42

.56 + 2.8+ .37+ .126

82.1 + .368 + .2 + §

3.08 + 5+ ,163 + .2

26 + 2+ 18 + 127

2 + 45+ .6+ ,268 =
6 + 32 + 1.8+ ,276 =
5.6 + .17 + .002 =

6+ .8+ 126 + 1,3 =

b+ 7.8 4+ .306 + 65 =

A. b.
c. D.
. F.
G. .

._I__:_- . et e e _J_._-
i,

191



18-7

Level: 18 Step: A - Concept: Subtraction:

i. Concent:
Subtraction: Subtracting decimale to thousandtiis,

et et s

Il. Behavioral Objective:

thousandths) uill be aple to write them vertically and subtract.
I, Hathematical ldeas:
Ao Decimals are fractions with dencminators 19, 100, 1000, and so on,

. Subtractino with Jdeciwal fractions follows the same procedurc used

The student given numbers written horizontally (vhole and decimals up to
in the corresponding operations with whole numbers.
C. Annexinn zeros to a decimal will not change its value.
J. Subtraction of decimals should be developed by the use of fractions. ‘
IV, - Vocabulary To Stress: ‘
|

tenths .hundredths thousandths

V. Activities:

A. Show the subtraction operatlon by replacing the given numerals with
fractions.

%

B. Dictate a series of decimal numerals to subtract.

1

C. Collect from journals or textbooks examples of the uses of decimals.

dook: 6

Addison-tlesley (1371, 156¢) pp. 222-223 Use Just subtraction (35 rows 5-U), 334
(A1so usé ‘lorksheets in this Teacher's Guide)

vook: 7

1979)  pp, 37¢-353, (59)

9
) pp. 151-152, 196-157, 3L8, 420, 422

acugaton Hifflin /
) pp. 300-303, (o)

Acdison-uesley (1)

|

\

|

Text Refarences:
|

|

|

|

Houghton Mifflin (1967 ‘
(1272 |

7 i

|

Lo0h: <

Addison-lesley (1971) n. 254, (5h)

Lrahy
o)
N

( .




18-8

Level: 19 Step: A Concept: Subtraction

dther deferences:

lmperial Tape (Intermediate) 725

* This activity way be used to help introduce the concept.




Level: 10

Step: A

WORKSHELT

18-9

Concept: Subtraction

Vvrite the following numbers vertically and subtract,

(&4
.

H.

46,3 - 37.850

2h - .

o0

W

.o - 2.357

.39 - 126

2686.8 - 10.27

27 - 8.33
756 - .23

A. 18.
C. D. g
‘. P
G. H.
K. L.
M. N,




18-10

Level: 18 Step: A . Concept: Subtraction

VORKSHEET 11

Urite the numbers vertically below cach -one and subtract. )
A. 48.2 - 16.008 8. 8.65 - .127 C. 2-.316 ;
E. .568 - .47 F. ¢9.1 - .46S
H, .86 - .43 . 37.1 - .62
K. .6 - .128 L. 14-2.38 -

i
!
|
. 3.8 - 2.16 0. 56 - .3.
Q. 5.1 - .69 R. .83 - .653 f
T. 36.3 - A8 u. 2 - 364
245
ALY A4




18-11

Ltevel: 13 . Step: A Concept: Multiplication & Division

i. Concept:

ilultiplication and Bivision: ilultiplying and dividing by powers-of ten.

I1. 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 decimal-point.

i, Hathematical ldeas:
A, Multiplying by powers of ten moves the decimal point as many places
to the right as there are zeros. 10 x 24 = 240, 100 x 24 = 2400,
1000 x .24 = 240
3. Dividing by ﬁowers of ten moves the decimal point as many places to
the left as there are zeros in the divisor. 24 ¢ 10-= 2.4,
2h = 100 = .24, 2.4 + 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-tesley (1971, 1968) pp. 50, (10), 51, 56 (part of page), 328 (sets
. 10 and 11)

Book: 6

tloughton Mifflin (1972) p. 211

Addison-tlesley (1971, 1963) pp. 230-231, (42), 334 (Set 39)

(Use ‘lorksheets in this Guide also)

Book:' 7

Houghton itifflin (1972) pp. 129
Addison-tlestey (1971) pp. 310-313, (60)

* This activity may be helpful in introducing the concept.




18-12

Level: 18 Step: A Concept: Hultiplication & Division
VORKSHEET 1
Multiplication )
a. . . b. c. ‘
i. 10 x .236 = 100 x .2k = ' 10 x 38.2 = ‘
2. 48.6 x 100 = 6.5 x 10 = : 55 x 10 =
3. 3.7x10= 1000 x 2.3 = 6.6 x 100 =
L, 64 x 1000 = .32 x 100 = €2.3 x 10 =
5. 9.4 x 10 = .37 x 1000 = 1.5 x 10 = .
6. 82 x10= 8.2 x 100 = 8.2 x 1000 = _
K
7. 100 x .875 = 10 x 45.38 = 100 x .06 =
Division
a. b. ] c.
1. 2.4 :10= .36 = 100 = 126 : 1000 =
. 2. 65+ 10 = 2.3 + 100 = 56 + 1000 = .
2.7 10 =
262 + 1000 =

15.5 + 10 =




i8-13
Level: 1o Step: A Concept: tfiultiplication & Division
IORKSHELT 11

tultiply or divide as indicated.

1. 1000 x T%'= 16. 16 + 10 =

2. 1900 x .1 = 17. 100 x .07 =
5. 1709 x .02 = 15, 1000 x 041 =
he 1214 x 12 = ) 19. 2.5 % 10 =
5. 100 x 4.93 = 20, 356.5 ¢ 100 =
5. 1000 x W05 = , 21. 6.5 % 10 =
7. 0.3 : 10 = 22. .75 x 1000 =
S. 12,k % 100 = . 7 23. 36 * 1000 =
3. 1560 x .007 = : 24, 9.8 x 190 =
10. 23.4 % 10 = 25. 75 x 100 =
1. .26 + 190 = 26, 3.2 x10=
12, 55 ¢+ 1390 = 27. 3.2+ 10=
13. 2.8 :10= 25, 3.2 + 100 =
b, 10 x 75 = _ 29. 10 x 8.4 =
15. 100 x 7.5 = 30. 100 x .27 =

(&

i T
: [ @)
el
N
S
GG




18-14

Level: 1o Step: 3 Concept: liumeral

|
i. Concept: .
|
\
dumeral: tdentifying integers on the number line. |
i!. 2ehavioral Objective:

The student given a nuuiber line will be able to identify poincs with
positive and negative integers.

i1, iiathematical ldeas:

A. The set of integers consists of the whole numbers together with
their negatives.

5. Integers are sonetimes called signed whole numbers.

C. lhtegers are numbers which tell us how much and in what direction
from the starting point.

D. The starting point for naming iﬁtegersris 0. «
E. The plus +) sign is used to denote positive integers.
F. The negative (-) sign is used: to dgn;te negative éntegers.
IV. Vocabulary To Stress:
integers negative positive
V. Activities:

A. Play the game integers. Make 2 sets of 12 cards each, one for
positive integefs and one for negative integers. Two players
share the-cards everly except for 190 which-are left on the table
face down. Each player forms as many pairs of -opposites as he
can from the cards he nas. The first player chooses a card from
the stack on the table. |f he can match it, he takes it. In
this way all the cards will be paired. (H.M.T. Ed. (1972) p. T413.)

* B, 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 necessafy, make additional charts similar to the ones in H H. (1967)
. p. 334 and H.M. (1972) p. 326 for further practice.




Level: 13 ' Step: B

Text References:

Book: 6

rioughton Mifflin (1967) pp. 332-334
Houghton Mifflin (1972) p. 326
Addison-iesley (1971, 15638) pp. 230-292
Sook:’ 7

iloughton Mifflin (1567, 197C)pp. 500-503

Houghton Nifflin (1972) pp. 384-385
Addison-‘lesley (1971) pp. 1h1-14k

Concept:

18-15

Numeral

* This activity may be used to help introduce the concept.

&2

>
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Level: 13- Step: T . Concant: AdJdition

Adidition: Addina inteqers on a number line.

it. ©5ehavioral 2bjective:
The student given any two integers as addends will be able to name the sun.
1. Nathematical ldeas:

7. The set of intecers are the whole numbers together with their negatives.

3. rddition of positive integers is shown by moves to the right on the
number line and of negative integers by moves to the left.

C. Zecro is neither negative nor positive.
IV. Vocabulary To Stress: |

integer positive negative
V. Activities:

* A. Usc the number line to show hcw addition of integers nay be ‘thought
of in terms of moves on the number line. (it.it. T. Ed. (1567) p. T3yk)

6. Complete tihe grid by adding across and down,

5 °3 a a=1
b = "1
- +
. b . -
! . c= Z
c d ] d=+3
e =%

C. Play Tic-Tac Integers. ileke a & x b4 grid. One pupil starts the game
by writing an integer in any cell. The seconu player writes an in-
teger in a different cell., Tie object of the game is to put the last
integer in a row, coluwn, or diagonal so that tinc sum of all tihe in-
tegers in that row, coluun, or diagonal is zero as shoun. Continue
until all cells are fillcu,

Fop —> N sl N A Y
v |
B G 2 ]
— .
+3 \r\ =0

ERIC 0

, w01




18-17

Level: lo Step: B Concept: Addition

sook: 5

Houghton nifflin (1967) pp. 335-335, (77), 337, (7J)
Hougnton Hifflin (1272) pp. 327, (79), 323-329

ar e

_Addison-uasley (1671, 1353) pp. 293-295

sooik: 7

Houghiton i fflin (1557, 1375) po. 504-333

lOU\_,.‘ILUn Hifflin ( 3/ ) PP. :UC'B‘S:}’ L;32
Acdison-tesley (1971)  pp. Vhh-150, 222, 2.5, 239

200k: ©

Houghton Hifflin (1272) p. 226
Audison=ticsley (1S71)  pp. 54-55

Other Refereﬁcesz
The Franklin Series, '"Making and Using Graphs and ilomographs', pp. 45-46.

Sherzer, Laurence, "Adding integers using only the concepts of one-to-one
correspondence and counting''. The Arithmetic Teacher, May 13969.

% This activity may be used to help introduce the concept.

f' ?13

II\J




18-18
Level: 10 Step: 3B " Concept: Addition
SORVSHEET

Use the number line to help you name the sums.

IEEEEREEEREEEEEE
1. Y2+%6 = ;h 0+ 1=

2. Y+ 6= 15. *5 4+ "3 =

3. Y7+ 73= 16. %6+ *3 =

b "3+ 72 = 17. "6+ "2 =

4

5. 0+ +5 = 13."%2 + *2'=

6. "6+ 13 = 19. "6+ "1 =

7. "h+*5= 20, Y6+ "1 =

8. *7+ 6= 21, “h+ *3=

5. T3+ 5= 22. *54+ 72 =

19, Yo+ Y2 = ‘ 7 23. “h+ "3 =
1. +7 4+ 5= 24, t5 4+ ¥ =
12, <6+ *7 = 25. Y54 74 =
13. "2+ 1= 26, "6+ 1=




Level: 18

I,

.

18-19

Concept: Subtraction

Concept:

. Subtraction: Subtracting integers on a number line.

3ehavioral Objective:

The student given the sum and one addend will be able to name the
nissing addend.

Hathematical ldeas:

A. The set of integers are the whole numbers together with their opposites.

6. Subtracting an integer is the same as adding its opposife.

Example: *2 - 5 =%2 4 -5 = "3

C. Two numbers whose sum is zero are opposites.

- Example: *+2 + "2 =0
IV. Vocabulary To Stress:
intégers opposites
V. Activities:
A. Attach cardboard number lines to the board as shown to show that
addition and subtraction are opposites.
6+ th = "2
<o - . s = ¢ + & + + - —_—
6 5 "4 -3 -2 - 0 *1 +2 3 *ty +5  Hg
6 - 4 =72
¥
S+ 54 Wy € [A l 0 l- 2. €. h. 4. 9_
L v - o ; :+ . * *— 2. . >~ >

5. Use a grid similar to the one used for adding integers only sub-
tract as shown.

“6 “6 | *h a a="1 d="2
-y 21t | o b="3 e="2
——— ’ c d e c="4




18-20

Level: 18

3 Step: 8 Concept: Subtraction

Text References:

Book: 6

Houghton Hifflin (1967) pp. 338, (79), 339
Houghton Mifflin (1972) pp. 328-329
Addison-tlesley (1971, 1968) pp. 296-297

Sook: 7

floughton Mifflin (1967, 1970) pp. 509-512

Houghton Mifflin (1972) pp. 390-391, 432
Addison-ilesley (1971) pp. 151-153 (36)
Book: 38

Addison-Vlesley (1371) p. 58

Other References:

£

Milne, Esther, “Subtraction of lntegers--Discoveréd Through A Game',
The Arithmetic Teacher, February 1969, pp. 148-149,

The Franklin Series: 'Making and Using Graphs and omoqraphs''. pp. 47-48




| ) N
' 18-21
Level: 18 Step: B Concept: Subtraction
WORKSHEET
Use the number line to help you name the remainders.
< * ~——e - > > - - * * * -——>>
"7 %6 s T4 "3 T2 _ '1_ 0 *1 *2 +3 4 +5 g *
1. Y6 - "5 = 14, "2 - %6 =
2, ¥7-% = 15. 71 -*1 =
3, "1 -%5 = 16, ~4 - *4 =
h, "2-"7= 17. "6 - "7 =
5. "3 -%3= 18, 5 - "1 =
6., "2 -*4 = 19. "1 -*5=
7. "1 -T3= 20, *6 - 3=
8. "7-771-= 21, *3 - 4=
9. "7-%7= 22, *6 -"3=
10. "2 - "4 = 23, *3-*2=
N, %% - "2 = 24, "7 - "6 =
12, *2 - 6= 25, "4 - *3 =
13, "3 -%5= - 26, 5 -ty =




18-22

Level: 198 Step: O Concept: Multiplication

Concept:

Hultiplication: liultiplying decimal fractions with no more than 3 decinal
places in the product.

Behavioral Objective:

The student given two factors whose product contains no more than threce
digits to the right of the decimal will be able to write the product.

Hathematical ldeas:

A. The number of decimal places in the product is found by adding the
decimal places in each factor.

A decimal fraction is a base-place numeral for a fractional number.

fay)
.

C. The product of two factors less than one will be less than eithar
factor.

Vocabulary To Stress:
decimal fraction thousandths. ) %

Activities: ’
% A, Use examples such as the following:

= 3 = 3 - —-..3.-

4 x .3 ) Z f ;U' L x .03 =4 x Tio L x .003 = 4 x,1000
e =4 x 3 =4x3
v 00 - . 71000
=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 2.30

3 £ 8 .4
//1 1 ‘
0/ Acs

2
?L 6 Answer: 853.468

5 04#5’.5’
346 /g

<07

\k’d

o
A
7
g.aZ
4t
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Level: 18 Step: B Concept: Multiplication

V. Activities: Continued

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 (Intefmediate) #26)

suMs | a | 2,07 24,31 b | 1.20
_ .03 .8 24 b . 110
NN c d ] e
PRODUCTS | f g h i j
a=,68 c=1.2 e=,8 g=.96 i = .48
b= 1.k d=.3 f=.,048 h=7.2 j=.320

Text Referen;es:

Book: 5

Houghton nifflin (1972) pp. 325, (78)

Book: 6

Houghton Hifflin (1967) pp. 306-307, (70), 308-310, (71)

Houghton Hifflin (1972) pp. 209, 210, (52), 263, 26k, 265, 267
Addison-tesley (1971, 1963)  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, 42k ;
Addison-\lestey (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.

O ' &

£

Tt}
S
£

AN




18-24

Level: 13 Step: B Concept: Division

Iv.

Concept:
. -~

Division: Dividing decimal fractions through thousandths.

8ehavioral 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.

Mathematical ldeas:

A. \Vork 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.

Vocébulary To Stress:
decimal fractions dividend divisor quotient power of ten

Activities:

A. Complete tables like the following for further practice. Make them
as large as you desire.

] % z b 6 3 8
a.| 2.h _
b .24
2 % 2 2 4 4 5 6
a .48
b. | .048 7
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Step: B Concept: Division

V. Activities: Continued

8. Distribute a copy of the puzzle and have students fill in the signs
for the correct operations. (+, =, x, ¥) (Ilmperial Tape Manual
(Intermediate) #27).

2 - 4 6
1.1 (.60 + .8) . .2 = 7.0
3.] (.3 .30) .06 - = .030
5.1 (.006 .6) .202 = ok
1 896 ¢ A o p 3 .2 LR 61k
ACROSS DOVN
1. +, %+ (given) 2, 4+, -
3. %, - b, x, +
5. 4, - : 6. x, +

C. Follow the pattern below in making a puzzle for cach student. Cut
apart, have them fit together and solve the problems.

78]

For The Teacher

J.6¢| T - 00%
g3le 4
%0; - ‘00 d
Q
®
.|
4
AU
A 3
AV
00
oo\

1.8+ .2=9

036 + .04 = .9
1.64 + ,002 = 320
.832 + 4 = ,208
4,05 5+ ,005 = 810
.85 ¢ .005 = 170
036 + .6 = ,06
17.4 =+ ,06 = 290
12.4 .002 = 6200
32.4 .03 = 1080

ol

oo




18-26
Level: 18 Step: 8 Concept: - Division

Text References:

took: 5

Houghton Mifflin (1972) pp. 327, (79)

Book: 6

Houshton Hifflin (1972) pp. 269-270, (64), 276-277, (66), 318, 319, 321, 352

Addison-tfesley (1971, 1963) pp. 237, (45, 46), 238-239, (47, 48), 2L0-24k, (49),
248 (part of page)

Sook: 7

Houghton Hifflin (1367, 1970) pp. 397-402, (63)

Houghton Hifflin (1972) pp. 264-267, 396, 423
_ Addison-tlesley (1971) pp. 319-322, (62), (63), 335
Book: 8

Addison-tesley (1971) p. 260 (56, 57)
Other References:
lwperial Tape (Intermediate) #27

* Tabhles such as these may be used after the initial introduction has been
given before -making book assignments.



18-27

Level: 18 Step: B Concept: Geometry

i. Concept:
Geonetry: Findina the circunference of a circle.
Ii. Sehavioral Objective:

The student given the radius of a circle will be able to find the
circunference of that circle.

1it. itathematical ldeas:

A. The radius of a circle "is the distance from the center to any point
' on the circle.

<o

. The diarmeter.of a circle is a chord that passes through the center
of the cjrcle and is twice the radius.

C. The ratio of the circumference to the diamcter is a constant called

qr (pi), which is approximately equal to 3%% or 22,

D, The circunference of a circle is the distance around the circle.
C=1T x d.

IV. Vocabulary To Stress:
radius (r) circumference (C) diameter (¢) constant chord
V. Activities:

A. iiave 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 circumfcrence.

G.  ileasure around the eldje of a cardvoard disk with a piece of string
and compare its length to the length equal to the diameter. The

“student will discover that a little wore than three times the length
of the diameter will fit around the circle. W.i4.T. Ed. (1572)
vock 5, p. 1159,
Text References:
Jook: %
toughton Hifflin (1887) pp. 272
iioughton i1ifflin (1J72) pp. 102, 230, (69)
Addison-ilesley (13971, 1963). pp. 252-253

book: 7

toughton wifflin (1067, 1270) pp. 4hk-445, (70-part of page)

tioughton #ifflin (1872) pp. 280
Addison-esley (1371) pp. hl13-421, (37)
Zook: &

. . £
sddison=fesloy (1371) op. 496G, 410, (s3) i
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Level: 15 Step: 3

Otheér References:

Curriculum Filmstrips #3023, 369

Concept:

Forms ‘Ye See Filmstrip & Tape /EF 1106-I<part of it)

fodern itathematics Filmstrip #770

R

Cw ¥
<

oo
S

b

o

Geometry
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Level: I8 Step: B Concept: Geometry
UORKSHEET
I. Find the circunference to answer the questions below.
A. Mrs. Zroun is unaking a round tekle cloth that has a diameter of

58 inches. How many inches of lace will she need to put around
the edge of it!

. ihat is the circunference of a merry-go-round that has a radius
of 3 feet?

C. Mrs. Jones baked a pie that had a diameter of 8 inches. Yhat was the
circumference?

D. How many feet will a bicycle tire move in one revolution if it has
a diameter of: 26 inches? .

11. ilame the circurference of a circle with a diameter of:

A. 10% = F. 14 feet =

B. 24 = ‘ G. 21" =

C. €00 miles = H. 35 feet =

D. 5 yards = ' oo 11t = ]

~
2
1]
7]
n

O cm. = J.

~™
.
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Level: 18 Step: C Concept: ilumeral

L. Concept:
Humeral: Renaming a fraction as a percent and a percent as a fraction.
Il. 3ehavioral Objective:

The student given a common fraction or a percent will be able to write
the equivalent fraction in the form not given.

I1l. Hathematical ldeas:
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 aumeral for 1.

100 1
— =1, 100% = 100 % —— =1
100 100
D. A percent is a fracticn with a denominator of 100.
Example: 25
100
IV. Vocabulary To Stress:

25% =

percent fractional number equivalent fractions
V. Activities:

A. To enforce the idea that many things change forms to be useful
(e.g. water, ice, stea), ask the group to think of other things
and use this discussion to show that percent is another way to
expréss a- fractional number.

8. Have students urite sets of names for the rnore cormon fractions.
(H.1. T. Ed. 1972, Book 6, p. T209)

1, 2, 5, 50, _ }
- = 1
2 A 10 100 °

) 1, 2, 5, 25, .5
{I. 8 20 100 25/"_}

Reverse the proccss as:

co, 50, 5, 1, ote
' Y06 70 ete.

C. Have student shade frectional parts of the squares in a given figure
and express it as ~ ~ercent,
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Level: 18 Step: C Concept: lumeral

V. Activities: Continued

D. Display the information below in a table or graph. Convert the
" data to perceat notation. (Addison-''esley, ook §, p. 2(2.)

According tc ilASA, the weight of an artificial
satellite is distributed approximately as follows:
cientific payload l-
)
tleight of shell %.
Commwnication equipment T%
]
battery 5
Power Supply ;
solar cells 1
3 p

E. Use pie-type illustrations to show percent,

Text References:

book: >

loughton Hifflin (1572) pp. 329, 331, 343

took: &

Houghion Hifflin (1967) pp. 318, 320-321, (75)

lloughton iifflin (1372) pp. 146-143

Addison="'esiey (1571, 1565) pp. 272-274, (59), 337 (top)

Sook: 7

Houghton #iifflin (1372) pp. 130, 145
Addison-.'esley (1271)  pp. 361-364, 374

=
.
5.,-;,‘,
cn
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Level: o Step: €

Text neferences (Continued)
3ook: &

lougnton ifflin (1372) pp. 70-71
Addison-tfesley (1271) pp. 2C1-2832, (33

vther References:

lmperial Tape (Intermediate) 31, 3

)

]
e

Concept:

dumeral
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~

Levei: 10 Step: C Concept: HNultiplication

v,

Cdncept:

Multiplication: ilaming a percent of a wiole nuwber.

tehavioral Objective:

The student given a whole number will be able to find a given
percent of the number.

lathematical ldcas:

A. A pe
1

ent is a nuwmeral for a fractional nuiber vhose denowinator
is :

re
N

v. The percent ‘is the number of hundredths. It may be written:

=, ‘ » I N, 23 LYA%Y 2 :
sy per IOO,.for each 190, TEE. Thus 23% = 753; 230% =‘T%

C. aming the percent of a number is the same as multiplying it by
a fractional number. 25%-of 200 means .25 x 200 or ) x 200.

T

. Hultiplying with fractional numbers is associative.
Yocabulary To Stress:

pércent associative’ . discount commission
Activities:

A. Discuss the uses of percent in the business world. Ering out the
uses of percent in figuring sales tax, sale prices, etc.

8. 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 x5 inch cards to make eighteen 3-card sets such "as:
l .

T | .333) - |33

>0

13
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. |f not, he discards one card in the dis-
card .pile. He then draus 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.

;ma‘l
Co
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Level: 13 Step: C Concept: Multiplica

V. Activities: Continued

b. Fill in tables such as the following:

X’Piﬁ Jo

b S | =14 f=27

Lp‘&% .5’0‘ 35 4. SR
i c=18 h=2
' d=21 i=3

‘227;7 e=18 '

L
;
,;,,

NISENEEE

a
« :502 . Jo cz
e

ext References:

; Book: 6

Houghton Hifflin" (1967) pp. 322-323, (76), (80) "

Houghton Mifflin (1972) pp. 149, (39), 213, 21k

Addison-Ylesley (1971, 1568) pp. 275, 278-279, (51), 280, 288, 289 337
Book: 7

loughton Mifflin {1367, 1970) pp. 471

_ Houghton Mifflin (1972) pp. 131, 218, 323, W13, L2s
Addison-Vesley (1971) pp. 362, (77)

Other References:

Imperial Tape (Intermediate) #32, 33

tion
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Level: 18 Step: C Concept: Multiplication

VORKSHEET

Solve the following problems.

1. Tom saved 60% of the $500 he made during the summer. How rauch 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®

b

“~

3. About 55% of an 80 acre field was planted in corn. How many acres of corn
did the farmer have? -

4, 4% of the class attended the movie shown in the library. |If fhere are 30
students in the class, how many saw the movie?

5. Tom runs 2 miles every morning to keep in good 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. |f he has saved 60% of this amount, how much
does he have to pay on his debt” .

8. 30% of the 25 children in the fifth grade class are 10 years old. How
many are 10 years old?

Q . ) P
ERIC o8
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Level: 18 Step: C Concept: Geometry

Concept:

Geometry: Finding the area of a circle.

Behavioral Objectivz:

The student given the radius of a circle will be able to find the area.

Mathematical ldeas:
A. The radius of a circle is the distance from the center to any
point on the circle.

3. The ratio of the measure of the circumference (C) to the measure of
the diameter (d) is a constant. This number is named " (the Greek
letter pi) and is approximately equal to 3 7.or _7“

C. To find the area of a circle, nultiply pi times the radius of the
circle squared. A =4 x r=.

.Vpcabulary To Stress:

radius area pi &) constant
Activities: .

A. Curriculum Filmstrips # 363-369.

8. Have the students estimate the area cf a large round table or other

available items, then have them measure the true radius and find
the area. '

% C. Estimate the arca of a circle by using a figure such as this. The

arca of a circle is a little less than 4 tiues the area of the
shac :d portion. (4 x r2) (&ddison-\lesley, Sook 6, p. 255)

/T




Level: 13 Step: C Concept:

Text Peferences:

~

nooi: %

iiouchton :1ifflin (1567) pp. 273, (3 - part of page)
loushton ifflin (1572) pp. 319-311, (75 :
Addison=‘!eslay (1571, 1363) pp. 254-255

“ock: 7

18-37

Gicometry

tounhton (1P €flin (1967, 1370) pp. 446-848 (76 - part of page)
Houchton Hifflin (1572) pp. 282
audison=aslay (1571) rp. h23-425, (30)

Bork: 8

Addison-lesley (1971) pp. W11-412, (86)

* This activity may be vsed to help introduce the concept.

G0
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Level: 18 Step: C Concept: Geouetry
UORISSHEET
» ' le Usisy E%-for’ﬁj find the areos @f these cigeles. ©y . %
A. 5. D.
* o foet
fAirea = Area = Area = Area = ‘

Il. Solve the following problems using Z%.foréﬁ
&

.

A. Find the area of a round table that has a diameter of O fecet.

-

. £. Jean made a hooiked rug for a class project. If the rug had.a diameter
) of 3C inches, what was its area:

C. ‘hat is the area of a flower bed that has a radius of 2 fect:

2. Acircular mirror has a dianeter of 14 inches. Find the area of the
nirror.

E. A circular swimning pool is 70 feet in diameter. Find the area of the pool.

F. An antique plate has a radius of 4 inches. ‘'Mat is its area.
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Level: 18 Step: Z Concept: iiumeral

v,

toncept:
Numeral: ‘ilaming and locating rational nuwbers on a number line.
Schavioral dLjective:

The student given a number line will be able to nawe and locate
the rationa’® numbers.

Hathematical ldeas:

A. The set of rational numbers is the set of all-numbers of the form
%.wherc a and h are integers and b # 0.

S

3., Division by 0 is undefined.

()

The rational nuiavers are closed with respect tbv addition,
subtraction, multiplication, and division.

Vocabulary To Stress:
rational nunlers closed

Activities:

.A. Have students show different numbers on the number line as whole

numters, integers, fractional numbers, then rational numbers.

5. 1) Give the correct point on the number line (A,8,C) for certain
rational numbers as shown.

& . &

0O A B C 1

<

{-= point  (A)

2) Give the rational number for point B, (%-or %J

Text References:

Book: 6

Houghton Hifflin (1967) pp. 340-341
Houghton Mifflin (1972) pp. 330-331, (80)
Addison-t‘esley (1971, 1963) pp. 130, 131, 134-135

Book: 7

lloughton Hifflin (1967, l9i0) pp. 331, (47)
Addison-\lesley (1971) pp. 198-200

Other References:

itodern Hathematics Filustrip #757




18-40 -
Level: 13 Step: Z Concept: ilumeral

WORKSHEET

<
[on)
¢ D
o
>
m

i. HName the rational number on the number line labeled:

1. A 5. E.

e
w
(o)
.

-

\/;

ii. Find the rational numbers below on the number line above and label with
the letters given.

.3 3
] : (A) 6. +34 (F)
, 1 .1
2 +/'l| (B) 7. 21' (G)
3. -14 () LA
2 ' Co 4
o ] 3 N
4, -1 -I;' (D) 3., + 2'["' (I)
5. + 4 (g) 0. ++ W)
L 2
oers

RS
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Concept: Humeral

.

T S
+2 +3
U—_———-——-‘

)

‘letter given.

vame the rational number in the form a,

4, 1y
33 3%

+——o S
+2 +3

1 ’
-1 (E)
+2-I-(F)

b
+ .60 =
-4+ 7=
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Level: 18 Step: Z Concept: Hultiplication

I. Concept:

Multiplication: Using percents in solving problems dealing with profit
and loss. '

Il. Behavioral Objective: ‘

The student given the cost and selling price of an artlcle will be
able to find the profit or loss.

Il. Mathematical ldeas:
A. A percent can indicate a reduction in the price of an jtem. (Discount)
8. 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 *, reduction
profit discount selling price

V. Activities:

A. Have students watch the advertisements in local papers for itens
being sold below cost. Have them find-the selling price and/or cost.

B. Ask the students to name the price of a coat. Then ask what the sale
nrice would be xf the pricc were reduced by one fourth. (Ask other
similar questions.)

Text References:

e

gooli: 5

tioughton itifflin (1967) »pp. 324-325
vouchton LFFlin {15372) pp. 150-151, 343
Addison-lesley (1971, 146L) pp. 201-205

dook: 7
Houshton “ifflin (1907, 1970) pp. L74-476
Udtner References:

Imperial Tape (Intermediate) 734

flodern ftatheinatics Filastrip /709

st L)
Py
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Level: 18 Step: 2 Concept: iultiplication

Solve the problens.

1. A basctall bat warked at 56 is reduced by 28:.  !low much is the amount
of reduction. liow wmuchh does the tat sell for after the reduction:

2. A book was aarned at $5.50. If L are was a 103 discount, what was the
selling price of the buok:

3.
3. ir. Jemes rought a tractor for $500 and sold it at a discount of 3C%.

much vas the selling price.

she sold it for a 204 profit. liow iuch was the selling price:

4. iirs. Johnson bought an antique china cabinet for $£0. After repairing it,

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 % OF DIscoux AHOUNT OF DISCCUN
a. $t2 30%
b, 514 10%
c. 525 20%
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Level: 10 Step: 2 Concept: iiltiplication

ENRICHAENT EVALUATIOM

. Hawme the amounts to complete the chart.

Harked P_ri’cc s8 { s12 {510 ) 15| %16 | s20 | st | s6 $11

$i3

Rrate of reduction ]
as a % of the 207 | 10% | 30% 5 1 10% | 25% | 20% | 35—% 50%
marked price 3

10%

Naount of reduction | $1.60) a b c d e f g n

ll. 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 {s reduced 10%. Vhat
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?,

3
‘ il A 9
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Level: 13 ANSYERS TO JORKSHEETS
18-2
. .18 .19 .82 .032 .030
.20 .27 .S .075 .043
45 .32 .28 .016 017
a3 16 .65 .076 .060
. .16 42 18 63 6
10 150 1000 100 1000
L] 38 15 82 1
T00 190 1009 100 1000
31 13 236 136 321
100 100 1000 1000 1000
13 A5 _lko 150 b6
700 100 1000 1000 100
. 6 ' ) 2, s 9 7
A~ 15 * Yoo Fo 70 * Too Ke 35 ¥ 700
9, | 3.9 b6
B. 2 4 ——m R A L -
0" 100 6 10 ¥ 100 . 10 ¥ 1000
c. —4+.2 .5 He 4 b =2 n, L4 2
10 100 1000 10 100 1000 10 120
D -3-+ .—6__+ -.._.8_.. l -—2.+ —-—6— . N-. —6— ._5.
10 100 1000 10 1000 to 100
6 4 8 8 3
E, —= 4 — . 4 e—— LA I
10 * To0 J 10 ¥ 100 0 10 100
18-5
1. 10.04 7. 6.330 13. 40.663
2, 9.949 8. 114,996 14, 167.336
3. 24.393 9. 18.825 15, 1.41
L, 63.487 10. 17.478 16. 1.12]
5. 8.546 1. 15.190 17, 8.717
6. 269.39 12, 10.8387, 18. 26.746
18-6
A. 50.938] F. 3.956 K. 34.236
B. 32.673 G. 87.66 L. 5.772
c. 11.371 i, 8.443 H. 8.226
9. 9.00¢ 1. 18.587 H. 13.246
E. 185.17 J. 147,368
’.'”?-_:'a
236
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Level: 18 AHSYERS TO ‘.lORKSHEE:I'S: CONTINUED

18-9 o
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 . .264 M. b5.332
E. 2.322 J. 258.53
18-10
A. 32.192 H., .32 0. 55.7
8. 8.523 . 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. k.1
F. 88.632 M. 6.53] T. 35 82
G. 35.518 N. 1.64 U. 1.136
18-12
: Multiplication
(a) (b) (c)
1. 2.36 24 ' 382
2. 4860 65 550
3. 37 2300 660
L, 64,000 32 623
5. 9k 370 5 -
6. 820 820 8200
7. 87.5 453.8 6
Division .
(a) (b) ‘ (c)
1 .24 .0036 ) 126
2. 6.5 .033 .056
3. 3.96 . 304 .27
4, .0062 .0324 .262
5. .00875 1.5 ' 1.55
18-13 :
) |
1. 100 11. .0026 21. 35 J
2. 100 12. .036 22. 750
3.1 13. .28 23. .036 l
4, 121.6 14, 750 24, 960 |
5. 463 15. 750 : 25. 7500 ‘
6. 90 16. 1.6 ) 26. 32 |
7. .69 17. 7 27. .32 |
3. .124 8. 641 28. .032 |
9. 7 19. .24 29, 84
10. 2.34 . 20. .365 \ 30, 27 ‘

0



18-47

Level: 18 ANSWERS TO WORKSHEETS: CONTIHUED
18-18
1. *8 10, ¥5 19. 7
- 2. "2 n. 2 20, *5
3. ¥4 12. * 21, 71
L, =5 13. ~3 22, *3
5. *5 4. 71 23. 77
6. ~3 ) i5. *2 24, %6
7. N 16. *9 25. H
8. " 17. =8 26. 5
9. 78 18: *4
18-21
1. *n 10, *2 19. 76
2. 1 n. *§ 20. 19
2, 76 12. *§ 21, 7
4, *5 ) 13. =8 22. 9
5. 76 _ 14, -8 23. H
6. ~6 15. ~2 24, "
7.~k 16, 8 25. ~7
3. 0 17. 26. -9
9. “14 18. 4
18-29
F.oOA. 182 -;-or 183 inches ' C. 25 -;- inches
'B. 18 -(7’- feet : D. 7 feet 'l inches
. A. 31 .-;.in. F. L4 feet
8. 75 % in. : G. 66 inches
C. 2514 %—mi. H. 110 feet
5 4,
D. 15 2 yds. 1. =
5 7 yds 34 7 inches
E 18 £7’-cm. J. 22 niles
18-35
1. $300 3. by 5. .50=-:lé-mile 7. 815
2. S$14.40 4, 12 6. $2.70, $6.30 8. 20 ;




18-48

Level: 18 ANSUERS TO JORKSHEETS: CONTINUED
. 18-38
¢
| A. 15k sq. in. c. 28-§»sq. vd.
3. 12 ;—sq. ft. D. 3-;-sq. in.
" . 2 .
1. A, 28'7"sq. ft. D. 154 sq. in.
3. 1013~27$q. in. E. 3350 sq. ft.
4 2
C. 12 —sg. ft. . . F. 50 = sq. .in. - .
7 54 7 89
\m
.‘i
Fals)
739




18-49 1
Level: 13 ANSYWERS TO EMRICHMENT (STEP Z)
LORKSHEETS
18-40
3 P
1 1. +2 L 5 3 L
- L 1
23 5 6. + ? 7
3. 41 -l': 7. +3
)1 i}
b, -2 T 5. -1 L
1t. )
G C D A E J H B { F
Es—0—> —~—a ———— eyl *—e e et =
-3 -2 -1 0 +1 +2 +3
18-43
1. $1.20, $4.80 5. 10%
2. $3.15 6. $2
3. $350 7. $3.60, $1.40, $5
L, $96
EVALUATIOMNS
18-41
Meral
| 1. -2 1 3. -1 1 5. + 1 1
4 ’ 2 2
1 1 3
w. + 5 h, + 2 5 6 i
E A D c F B
Ho————a e N SN PN .
-2 =1 0 +1 +2 +3 .
3 1 3
i1t 1 I : 4 3 : 7. + 2
2. - ‘2]"‘ 5 ; .I; 8 - Z—
30 -"L;' 6 "5- 9 - "2"
cR



18-50
Level: 18 AVSUERS TO ENRICHHENT (STEP Z) CONTIHUED

EVALUATIONS CONTHIUED

18-L4

tultiplication

I a. $1.20 d. $1.60 g. $2.00
- b, $3.00, e. $5.00 h. $5.50
c. $.75 fo $.80 i §1.30
1. A, $ho
8. $.45, $4.05 . .- -

C. $5 loss, 20% loss




18-51

Level: 13 Answer Sheet - Post Tast |
Step A Step B
Junzral Subtraction Hultiplication
1. .60l 31. nerative 56. 30
2. 3.428 32, -2 57, 140
3. .1l 33. -3 58. 50%
l‘. .003 3[*. +5 500 $1080
5. 0683 35. -]Q 60. 93
Addition Multinlication Geomet rv
—_— . geometry
5. 20,205 3¢. product 6. T
7. l!::).‘_':lé.”) 37. 2]17..')&. .62, 7 .
G 'L‘.OSI 53. 7.330 . 63. 5 g_sq. ft.
10. ]62.25‘ l!O. 3.&3 614. ]5[‘ sq. ft.
Subtraction Hivision 65. 390 2,sq. ft.
7
11. 3.722 41, ten
12, 4.215 L2, quotient
13, .263 43, 1.24
14, 25.7 44, 960.9
15. 42.31 45, 8.01
Hultiplication & Division Geonetry
16. 24 46, circumference
17. 3510 47. ‘n‘xhd
18, .75 43, 12 2 ft.
19. .0234 7
20. 6250 4oy, 44 ft,
50. 47 1 ft.
Humeral 7
Step C
21. false
22; true iiumeral
23. 9 degrees
24, T 51, 26%
25, J 52. 100
. 53. 75%
Addition sh, 3
. 2
26. 0 I 2
27, - 55. 55
28, +4
2. =9
36, -6
¢l

o
)
<R




18-52

Level: 106

Step A

Huneral

]. 0352

2. 6,742

3. .20

L. thousandths
5. 1,122

Addition

5. 26.676
7. 40.508
o. . 10.245
9. 70.790
19. 10.445

Subtraction

1. 23.615

12, .514
13, 15.662
14, $34.84
15, .24

dultiplication & Division

Answer Sueet - Post Test ||

Subtraction

31. true
22. false
330 -3
34, +1
35. +2

Hultiplication

36. 55.941
37. 64.052
36. -32.566
33. 352.08

16, 420
3%

G 340
15. 3h6.bp
20 .05638
Step o
sumeral
21, n
22, true
25.

24, 43

25. k4 degrees

Addition

26. -k
27, -8
or 45

23. positive
J. negative

ky, 72.616
Division
1. 6.3
b2, 2.7
43, 134
kL, 1180
k5. 500
Circunference of a circle
w6, 62 8
]
L7. 25'7
43, L4 fe,

L, 154 in;
5G. 9 {pi)

Step C

quneral

2
52. 34%
53. 603
54, 103

55, 30%

dultiplication

56. 45
57. 200
58, 75

59. 14.00
60. 85 zents
Geometrx

Gl1. M x r2
62. 6 fe?t

-€3. 113 L sq. ft.

7

6L 28-%~sq. ft.

65. 78 ;.sq. in.
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19-1

Level: 19 Steps A ' Concept: Sets

Iv.

v,

:

Concept:
Sets: Extending set terminology.

Behavioral Objective:

The student given a series of sets or a Venn diagram will be able
to make true statements by using the symbols (¢, ¢ , ¢ , ¢ , C o

Mathematical ldeas:

-+ Ae € means "is a member or element of", -

B. ﬁf means '"'is not a member or element of',
c. ;f means ''is not a subset of',

D, ?5 means ''the empty or null set',

E. C means "is a subset of',

Vocabulary To Stress:

element (£) . negation symbol (/)
nutl (;f) Venn diagrams

Activities:

A, Use Venn Diagrams to show relationships requiring the symbols
€, %,%, (Z » C.+ Use the overhead or colored chalk to make
Venn Diagrams.

B. Have student give special report on John Vena,

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)

N 239



19~2

. Level: 19 Step: A Concept: Sets
Worksheet
l. A=1{1,3,5, 7} C={x;v,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. 0,5 73 CaA 6. A& D
2, Wlec - 7e x;—fA ‘
. 3,. w.€ C - . ] . 8. %C.B. ) .. ) 1
b ccC B 9. 4 ¢ o
5. 34 0 10, 7 €A ‘
1. X ={a, b, c} z=1{3,6, 8, 11} |
Y = {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,

N, d(€,€,C)Y 6, X (C, &, €)p
12, {a, c} (£,C,€) X 17, P(C,&,€)T
13 7(€,£€,¢) 12 8. a (€, €,C) X
e 3,8 (€,¢, &)1 19, {h} (C, &, €) P
15, 2 (£, C,E) Y 20, 16, 8) (€, C, L) *

it1. Refer to sets M, N, and R in the Venn diagram to answer 21-25.
21, R(L,C,€) N

22, {4, 3} (C,ff,é) M

23, 2 (C, E,£) N

24, 6 (C,C ,fé) M

25, {6} (C,f£,E)n

26, M(C, L, )N




19-3

Level: 19 Step: A Concept: Numeral’

Iv.

. v.

Concept:

Numeral: Converting a terminating decimal numeral to a common
fraction in simplest form,

Behavioral Objective:

The student given a decimal numeral will be able to convert it to
a fraction in simplest form,

Mathematical ldeas:

Every‘terminating decimal numeral can be expressed as a fractioni
Vocabulary To Stress:

numerator denominator simplest form
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:

Book: 7

Houghton Mifflin (I9é7, 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




19-5

Level: 19 Step: A Concept: Order

!« Concept:
Order: Rounding decimal numerals,
I1. Behavioral Objective:

The student given a decimal numeral will be able to round it to an
indicated place value,

11, Mathematical ldeas:

Ae 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 (=)
v, Activities:
A. Review place value,
B. Review rounding whole numbers,
C. Use number line to illustrate rounding.

Text Réferences:

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)

243




19-6

Level: 19

Roun

(d)

i,

5

9.

d the following to the nearest (g)

whole ‘'mber,

5845 o2,
a)
b)
c)

d)

+2056 6.
a)
b)
c)
d)

555.5555 10,
a)
b)
c)

d)

a)
b)
c)

d)

a)
b)
c)

d)

a)
b)
c)
d)

Step: A

Worksheet

.9864

7.8953 °

26,9898

e,
£y

Mo
A

Concept:

I (b) Evyy

1000

3.

Ja)

7.

1,

b)

d)

a)
b)
c)

d)

b)
c)

d)

100°

6075

68745

1.4786

Order

(c) —

]

10°

L,

a)
b)
c)
d)

8. -

12,

a)

b)

d)

a)
b)
c)
d)

549555

98952

.06432



19~7
Level: 19 ' Step: A Concept: Addition & Subtraction
Multiplication
l. Concept:

Addition & Subtraction. Multiplication: |Identifying the commutative,
associative and distributive properties.

Ite Behavioral Objective:
The student given either the general form or a specific example
will be able to identify the commutative, associative and the
distributive propertics. )
111, MHathematical !deas:
A. The commutative property:
l. Addition: {f a and b denote rational numbers, then a+ b =b + a

2, Multiplication: |f a and b denote rational numbers, then
axb=>bxa

B. The associative property:

le Addition: 1If a, b and ¢ denote rational numbers, then
(a+b)+c=a+(b+c)

2, Multiplication: |If a, b and ¢ denote rational numbers, then
(axb) xc=ax (bxc)

C. 7The 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 + ¢) = (a x b) + (a x ¢)

2, With respect to subtraction: If a, b and ¢ denote rational
numbers, then a(b - c) = (a xb) -~ (a x ¢)

1V, Vecabulary:

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

a5




19-8

Houghton Mifflin (1972) pp. 30-33, 62-65, 190, 253, 382-383
Addison-Wesley (1971) pp. 47-52, V45, 154, 224 231, 237

Book: 8

Houghton Mifflin (1967, 1970) pp. 45-46, 68-70
Houghton Mifflin (1972) pp. 30-3h, 222-223 (8,38)
Addison~Wesley (1971) pp. 10-12, 36, 51,59, 130, 137




19-9

Level: 19 Step: A Concept: Addition & Subtraction
Multiplication

Worksheet -
Indicate whether the following are illustrations of the commutative,

associative or distributive proparties or none of these, Use C, A,
D or N for your answers.,

1. (7x5 +° L+ (7x5) 16, 6+ (3x2) =(3x2) +6
2, 3+h)+5=3+ (h+05) 1. alb-c)=(axb) - (axc)
3, a=-b=b-a 18, a+b=>b+ a

b, (axb) xc -ax(bxc) 19, bra=a+b

5. bxa=a. v 20, (a+b)+c=a+ (b+c)

6. alb +c) =(axb)+ (axc) 21, (3+2) x (b+5)=(4+2) x(3+2

7. 2(3 +4) = (2+3) x (2+4) 22, (5x6) + (5x7) =5(6+7)

8, 5xh4=14x5 23, (4 x6) =3=3= (4 x6)
9., flg+t) =(fxgqg + (fxt) 24, (r+5s) x {r+p) =r(s + p)
10, (7+3)+2=7+(3+2) 25, (6+7) x3=3x(6+7)

26, 5x (8x9)=(5x8) x9

I1l, 9+1=1+9

12, 9(10 + 11) = (9 x 10) + (9 x 11) 27, 9x(2+3)=(2+3) %9

13, mxnP nxm 28, a(b + c? = (a+b) x (a+c)
14, 18+ 9 =9 =18 29, (8 x4) + (6 x2) = (6x2) + (8 x4

15, (2x3) xb=2x(3x4 30, x+y=y+x

ERERRARRARER

Complete the following to illustrate the indicated property,

31, C: 4+ 7= ' 36,

D: (5x6) +(5x7) =
32, Ar (7 x11) x5 = 37. € 8x5= _
33, A: 4+ (3 +2) = 38, A: a+ (m+n) = _
34, C: ¢ xd = 39, D: 7(4 + 8) = ;
35, D: u(v +w) = oo C€: (4 x3) +8=




19-10

Level: 19 Step: A Concept: Division

l. Concept:
Division: Extehding the operation of division with decimals,

It. Beéhavioral Ob jective:
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,

{11, 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 ont 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) pp. 397-402, (63).
Houghton Mifflin (1972) pp. 264-266,
Addison-Wesley (1971) pp. 319-322, (62, 63).

Book:: 8 ™

Houghton Mifflin (1972) pp. 148-149, (36)
Addison-Wesley (1971) pp. 260, 262-263, (56, 57).

Other References:

Imperial Tapes (Intermediate) Tape 27

248



Level: 19 Ster: A Concept: Geometry

1.

V.

Text References:
Book: 7

Houghton Mifflin (1967) pp. 192-207, 257-262, 272, (27, 28, 30, 31, 40)

€. Review vocabulary and problems from Houghton Mifflin (1967, 1970)

19-11

Concept:
Geometry: Relating set operations to geometric figures.
Behavioral Objective:

The student given a drawing will be abie to name the intersection
or union of points, rays, line segments, and planes, .

Mathematical Ideas:

A. Operations of union 4 intersection can be applied to geometric
figures., ’

B. 1If 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 dozs not lie in a plane intersects the plane in
at most one point,

Vocabulary To Stress:

intersection line concurrent coincident
union segment coplanar
ray plane colinear

Activities:

A. Review the symbols for the naming of point, lines, rays, line
segments, planes and angles.

B. PReview opesrations of union and intersection,

pp. 192-207, :




19-12

Level: 19 Step: A Concept: Geometry
B 7 Worksheet O,
- -’ B ’.
//
N\
_/3// P v
Y oz . AN f
/ ﬁ) i \.v/ l
|
F%/,/ , I A H
S ~
F G
(Exercises 1-10)
(Exercises 11-15)
Use the above drawings to perform the indicated operations:
. zZA U 78 = 1. Plane ASF /} Plane BCD =
— gy e o = |
2, YZ /Y W = t2, ED/ DH /Y DC = |
:i
3. xz V = 13. Flane EDH /7 Plane BCD = |
—_— A — D e
b YW W= 14, 8C {1 ED =
5. wv Y xv = 15, Plane AFG /! Plane EGH ) Plane BED =
—_—N\ o ——
6. 2 (1w =

7. A8 /1 X =

8, 8af) AR =

- =
9. BA/) AB =

10. xy N W =




19-13

Level: 19 Step: A Concept: Geometry
\
! M N Worksheet
' | ‘.
L'//f\\ ~ Use the figure at the left to perform the
AN indicated operations:
U N &
N ! N 0P =
R ; \\‘ l. LQ plane R
, A AN
7 7 2. Plane SNO /7 plane RQP =
Qe
‘ 3. Plane LM /) Plane ROP =
1 L}. -S;:l n -I;(-) =
w . )
e e \ 5. Plane MOP {7} LQR =
\\‘l/: ‘
\ \_ \':
\ \‘..-
- \"‘: “f\\b
3 Use the figure at the left to
perform the indicated operations:
\ )
6. DE ) AB = 16, A3 U ap =
7. BC 1 DE = 17. 8A U/ ap =
—— PR — —
8. AC /) DE = 18, 08 U DE =
Q —-) — LY
9. AD N DB = 19, EB U/ EC =
- -
10. Ab /) DB = 20. AB /) BD =
~ A= —3 —
11. BA A\ BC = 21, EC /) DA =
- —2
12. Ab /) cE = 22, EC U BE =
13, 8C /) EB = 23. {8} ./ ¢8 =
— — — vl
14, BA U BC = 24, AD{) C¥ =
15, ¢ U EB = 25. ep U oo U BE =
¢ I
707




19~14
Level: 19 Step: A Concept: PMeasurement
. Concept:

v,

Measurement: Measuring to the nearest unit.,
Behavioral Objective:

The student given line segments will be able to measure them to the

] ]
nearest 1", -1-”, - or A,

4 8

Mathematical ldeas:

A. Every measurement is an approximation,

B, The smaller unit of measure used, the more precise the necasurement,

C. Pnswers.should indicate the unit of measure being used,

Examples: (a) A segment one inch in length measured to the

]
nearest ;“ would be expressed as i“ or | %“
4

(b) A segment | %ﬁ in length measured to the

2
neares %H would be expressed as %ﬂ or 1 &

i

{c) A segment 2 Y in length measured to the

nearest %ﬂ would be expressed as %P or 2 On

4
Vocabulary To Stress:

approximation precision

Activities:

Measure distances on a map to the nearest %”,OFT%“ and use the

results to make a mileage chart,

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. h17-423, (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



19-15

Level: 19 Step: A Concept: Number Sentences
and Phrases

l. Concept:

Number Scentences and Phrases: Simplifying expressions involving
wholie numbers,

lt. Behavioral Objective:
The student given an expression invoiving whole numbers, with or
without grouping symbols, will be able to simplify the expression
by using the order of operations.
itl, Hathematical ldeas:

A, Perform operations within grauping symbols first.

B. When one pair of grouping sym.ols is enclosed in another,
perform the operation enclosed i the inner symbol first,

C. In the abzence of greuping symbols, the order of operations is:

(1) Multiplications and divisicns in order from left to right,
and then

(2) additions and subtractions in order from left to right,

Example: 18 = 6+ 3 x 2 + |

NS
18- -2 x2+1
N

18 - 4, + 1

14 + 1 =15
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. 92.

050
Ji
Q . o U




19-16

Level: 19 Step: A Concept: MNumber Sentences
and phrases

Vlorksheet

Simplify the following exgressions,

1. (16 + b)) = [(8 x 2) % 4] =

, \

2. /100 - 36 x 3 -7 =
kj‘_ 2 x4 ’ S

3. ({(1776 - 32h) x 5} = 5| x 100 =

L, 80 +8-280% 10 =

]

- 5l=

5. |(5x20) + (6+3)

= (5 x 2)! + 3=

o
.
Vo
o
1

B L e

7. r(h x2) 4+ (6 x 10) - (3 x 20) + 561 + 8=

- A ——————

O
L[]
H 1
~~
-
X
U
e
]
~~
w
CN
e
L
—a
. oo
(o)
#

10, 63+ 7=-6+3=




19-17

Level: 19 Step: A Concept: Number sentences
and phrases

Worksheet
Simplify the following expressions.

le {(h+4) + (2x3)} - 6x2=
A..
3, 125 ~ 100 + (5 x 5) =

Ly 125 - 100 + 5x 65 =

5. {(8x5)- [30-(5x2)])+2=

7..60-lo+2+3=
8, 27+ [(5x9)+15] X9 =

9. 5x6- (9+31x2=
T8 | FTE)

10. [(3 x 5) - (36 % h{J + 3x2s=




19-18

Level: 19 Step: B Concept: HNumeral

Concept: - .

Mumzral: Converting a fraction to a terminating or repeating decimal,

Behavioral Objective:

The student given a fraction will be able to convert it to either
a repeating or a terminating decimal,

Mathematical ldeas:

A. Every fraction can be expressed as either a repeating or a
terminating decimal.

B. If the prime factorizaticn 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, ctc.) 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,

Vocabulary To Stress:

repeating decimal terminating decimal

Activities:

Card game changing fractions to dacimals, 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. 277279, (62)




19-19

Level: 19 Step: B _ Concept: Order

l.. Concept:
Order: Arranging decimals in order,
Il. Behavioral Objective:

The student given a series of decimal nurmerals will be able to
arrange them in order of increasing or decreasing size.

{1, Mathematical tdeas:
A. Ccmparison property (Trichotomy property): If a, b, c, and d -

denote whole numbers such that if b # 0 and d # 0, then one and
cnly one of the foilowing statements is true:

~

Cc

’

a c a c a
- & e -= = Ll d
b d b d b

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 centinuing 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. 8i



19-20
Level: 19 Step: B Concept: Order
Worksheet

Arrange the following decimal numerals in order from the smallest
to the largest,

1. .38, .380, .3799, .378

2, 2,29, 2.3, 2,29, 2.3

3., 624, .T, .Z., 6249 1. .5, —;', 87, .877
4. 4,08, 4,079, 4.07, 4.16 12, 1,11, 1,101, J.T, 1.099
50 -3—-, .6, 067, ..6"), ]30 'L, 0?6, ‘505, 0055

t

b

6. 9.99, 9.59, 9.98, 9 T% W, 67,76, 67.67, 67.557, 67.7
7. 14,073, 4,057, 4,08, 4,101 15, 1,034, 1,304, 1,043, 1,03]

8. 6.159, 6,0999, 6.1, 6,025

90 {j:p 07, 071'9, 575]

10, 1.2453, 1,2534, 1,2435, 1,2345

?'\D
CA
CD




19-21

Level: 19 Step: B Concept: Division

!. Concept:
Division: Relating fractions, decimals, and percents.
I't, Behavioral Objective:

The student given a number written as a fraction, a decimal or a
percent will be-able to write it in the forms not given,

I1l, Mathematical ldeas:

A, Every fraction can be exp.2ssed as either a repeating or a
terminating decimal,

B, n% stands for ~ﬂ~, or n x -l—, or n x ,01,
100 100

IV, Activities:

Card game relating fractions, decimals, and percents in Teacher's
Hanual for Imperial Tapes (Intermediate), Lesson 32, p. 67, 68,

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 468-471, (73)

Houghten Mifflin (1972) pp. 130,135, 139, 145, Lig
Addison-tesley (1971) pp. 358-363, (73, 74)
Book: 8}

Houghton Hifflin (1972) pp. 70, 71, 190, 409, 417,
Addison-Wesley (1971) pp. 281282 .

Other References:

Imperial Tapes (Intermediate), Lesson 32, Tape, games and puzzie,



19-22

Level: 19 Step: B Conicept: MNumber Sentences
and Phrases

1. Concept: o

i,

NMumber Sentences and Phrases: Simplifying expressions involving

fractional numbers,
Behavioral Objective:

The student given an expression involving fractional aAumbers, with

or without arouping symbois, will be able to simplify the expression

by using the order of operations,
Mathematical ldeas:
A. Perform operations within grouping symbols first,

B, When onc pair of arouping symbols is enclosed in another,
perform the opcration enclosed in the inner symbol first.

C. in the absence of grouping symbols, the order of operations is:

(1) Hultinlications and divisions in order from left to right,
and then

(2) =zdditions and subtractions in order from left to rignt.
G

c 59
Fxample: & 2.2 -?-xj--bf-
3 8 4 2 8
N
3 6 2 3
ST
4 Z. 2 + 2
3 12 8
\_//"/\,\"/
L .L + —5.- = 4 -7-
b 8 8
Vocabulary To Stress:
brackets parenthesis expression
braces fraction bar simplify

Activities:

Mote to Teachers: This behavioral objective is put in this level
mainiy 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, 358-359 (53)

460



19-23

Level: 19 Step: 3B Concept: Number Sentences
N and Phrases

* Worksheet .

Simplify the following expressions: (Show work below each problem,)

/L 1 , 1\

y 2 7 2 7
2. — e e e e oz . - 0 e T2
777 T $%3° 12
/ /
5 2>"2_ ; 1)- 1
3- (6+3 2-— 3. l\6X2-3- ]L}
2 (. [ / 5 1 \ 1 _

/ i 3 )
e i85 L2, 10 6-(-— ].l.)z
s \8 2/;)(3 . Sx 2

ww!
e
o b
S~
o




19-24

Level: 19 Step: B Concept: Number Sentences
and Phrases

Worksheet

Simplify the following expressions, Sho:' work below each probiem,

I, —-x{l- \: 6. 7%—- [3+<%x%)]

2 (g SRR RS
bbb
- 9. 4[%-(1.‘2.‘+%-1-;-}Jx-§-=
10, l%~%%%+%x2§=

(")

rd




19-25

Level: 19 Stept Z Concept: Numeral

. Concept: i
Numeral: Converting repeating decimals to fractions.
It. Behavioral Objective:

The student given a repeating -decimal will be able to change it to
a fraction in simplest form,

itl, Mathematical ldeas:

A. Every terminating or repeating decimal numeral names some rational
number,

B. The bar drawn over the repeating digits is calied a vinculum,
C. The repeating.block of digits is called a repetend.

IV, Vocabulary To Stress:
repeating decimal terminating decimal

V. Activities:

The following method may be used to change a repeating decimal to
a fraction,

Example: Show that .81 names a rational number,
Let n = 8T = ,818T ’
and 100 x n = 100 x 8187

then 100n = 81,3T
(subtract) n = 8T

99n = 81
.3
99 11

n=

Therefore: .87 = -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 Mifflin.(1972) pp. 261, 400
Addison-Wesley (1971) pp. 280, 336-338




19-26

Level:

Change the following repeating decimals to mixed numerals or fractions

19 Step: 2

Worksheet

in simplest form,

le

3.

5.

7.

9.

10,

.58%

SQT—Z.

3,526

1.256

~

<
i

Concept:

lo’

2.

3.

5.

7.

g.

10,




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 1.
2, 312 2,
3. 5. 3.
4, 1,878 b,
5.  .THGS 5.

ff
" o
@



19-28

Level: 19 Step: Z . Concept: Measurement

1V,

Concept:
¢
Heasurement: Finding the greatest possible error,
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.
Mathematical ldeas:
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.

Vocabulary To Stress:

greatest possible error precision

Text References:

Book: 7

Houghton Hifflin (1967, 1970) pp. 419-423
Addison-Wesley (1971) pp. 278-281(55)
Book: 8

Houghton Mifflin (1967, 1970) pp. 202-207, (32)
Houghton Hifflin (1972) pe 23
Addison-Wesley (1971) pp. 196-198, (38)




19~29

Level: 19 Step: 2 Concept: Measurement

1.

3.

5e

ENRICHMENT EVALUATION

. ] ; . .
Given a measurement of 1 -E", the greatest possible error is

Which of the following inequalities describes the measurement
of AB correctly?
pLu

A 2 B

] ] 3 . 3 1
-<— ~ o — .
B)!l. lz<]z. c)]8-<-]2<]

A 1L ala
=3

=fw
ool

L
L.
Given a meésu,rement of 2! the greatest possible error is

Which of the following inequalities describes the measurement
of CD correctly?

c 2" D

1 1 3 1
B) 1=<2<2= ) 12<2<2=
) 122 > ) 1372 T

A) ]-23.-‘<_2<2%-

which of the following inequalities describes the measurement of

M correctly? 3,

' n_ b N

Lo 3,301 531
A) zf-z.<] B) 8f'lr 5 ) 8‘<"1‘-<8

7




19

585
58
.6

]

206

.21
o2
0

555,556
555.56
555.6
556

11,

14,

7e

9.

lo.

11,

12,

lo.

ANSWERS TO WORKSHEETS

T 15, C
F 16, C
T 17, &
< 18, €
c 19, <,
¢ 20, &
¢
1 3 181
10,000 200
= 1w, 1
500 5000
8,153 15, 7 23
25,000 100
5 1 16, 232
20 8
503 17, —
000 16
2. 18, 3 —_
10 100

a) .986 3. a) .6
b) 099A b) 06
c) 1,0 c) .6
d 1 ' d) 1

a) 7.895 7. a) .6
b) 7.90 b) .6
c) 7.9 c) .7
d) 8 d) 1

a) 26,990 11, a) 1,
b) 26,99 b) 1,
c) 27.0 c) 1.
d) 27 d) 1

.68

21,
22,
23,
24,

25,
26,

19,
20,
21,
22,
23,
24,

0O

4

%)

TR




19-31

Level: 19
ANSWERS TO WORKSHEETS

19-9

1. € 11, € 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 2k, N 34, dxc

5. C 15, A 25, € 35, (uxv) + (uxw)
6. D 16, € 26, A 36, 5(6 + 7)

7. N 17. D 27. C 37. 5x8

8, ¢C 18, € 28, N 38, (a+m +n

9. D 19, M 29, C 39. (7 x4) +(7x38)
10, A 20, A 30, C bo, 8+ (4.x 3)

19-12

1, EK or Ez

2, YZ or 2Y

3. XW or WX

he M or ¥z,
5. )Q[ or VX (or any 2 points on the line can be substituted for those given.)

6. WVor Ww

7. {z}

8. _AB or BA

9, “AB or BA (or sny 2 points on the line can be substituted for those given.)
10, <§L‘>
11, EB
12, _{p}
13, “ED
th, ¢ ‘
15. {E}

19-13

. Qb 8, 14, £ CBA 20, BD
2. $0 or 0P 9. %? 15, CB 21, ¢
3. ¢ 10, (D} 16, AB 22, BC
he N} ., 1. {B} 17, BA 23, CB
5, ‘ML or LM 12, ¢ 18, 2 EDB 2h, ¢

6. {D} 13, EB 19. B 25, A DBE
7. {E}

19-16

l. 5 6., 1

2, 17 7. 8

3. 725,500 8. 50

4, 2 9., 2

5. 51 10, 7




19-32

Level: 19

ANSWERS TO WORKSHEETS

19-17

i
2,
3.
b,
5.

0
20
121
25
10

19-20

1,
2,
3.
b,
5.
6.

.378, .3799,-.38, .3%0
2.29, 2.29, 2.3, 2.3
624, 6249, %, N
4,07, 4,079, 4.08, 4,16
.6, G5, 2, .67

9.89, 9 7o 9498, 9.99
4,057, 4,08, 4,073, 4,101
6.025, 6,0999, 6.1, 6,159

6.
7.
8.

10,

9.
10,
1.
12,
13,
14,
15,

10,

7.
8.

9.

P

ot

36
58
81

.7h9, %, 751, T

1.2345, 1,2435, 1,2453, 1,2534
%—, .877, 87, .¥

1,099, 1.101, 1,11, 1.T

1055, %, 505, 50

67.507, 67,67, 67,75, 67.7
1,031, 1,034, 1,043, 1,304

11 10.

o\

ij—ro |-




Level: 19

-
-

T N~ o f-

(2]

ANSWERS TO ENRICHMENT

WORKSHEETS

6.
7.
8.
9.
10,

EVALUATIONS

] 206

333

(STEP Z)

o,
X .\D
i
.,
;-«f-'.'l

19-33




19-34
Level: 19 ANSWERS = Post Test |
Step A
Sets Measurement
1. & 31, 3%m
2. It 2 )
30 C— 320 3 -
b, £ b
5. C 33, 3:’-8-"
Numeral 34, 3 %"
6. _3_ ’ . 2 _3_ "
5 35 L
e ;é- ) Number Sentences & Phrases
8. Ll 36, 2
y 2% 37. 6h
9. —va— ) 380 3 *
25 - 39, 2 Number Sentences & Phrases
56 -
lo. wvw—— 150. 8
125 56, -2
Order Step B 12
57. 5
1. 4,6 Numeral 58. 3
12, 1.737 59. 1
IL‘. .80 1‘52. ].Ll 60. - 0or l houd
15, 8.1 43, 13 3 3
, by, 583
Add,, Sub,, Mult, b5, 7
16, c distributive Order
17. a commutative ]
18, d none of these 46, .09, .1, .101, .T
19. b associative b7, .625, .63, .64, 1.6
20, d none of these 1‘580 0003, 003, .03, «303
kg, 9.89, 9.899, 9.9, 9.98
Division 50, ,0731, .074, .08, .0807
21, .9 . Division
22, L20 16
23) .86 5]. """" 61’%
24,  ,034 . 25
25, 487 52, —2-, .09
100
Geometry 53. .8 or ,80,-80%
26. ¢ sk, 2, or 1L, 125%
27. b . 4 37 b
28, d « = .37
29 b 55 100° .37
30, a

P




19-35
Level: 19 "ANSWERS ~ Post Test |1 ; *
Step A '
Sets ) Measurement
1. b 31, 3"
2. a |
3. b 32, 2 -1
l'o a 2 3
50 c 330 2 =M
L
Numeral 34, 2 %“
- 13 0
by, == . 1 1"
50 35 N
7. 'l',% Number Sentences & Phrases
8, 3 3%, 5
8 3 37, 87
9, == 38, 0 Number Sentences & Phrases
: 20 39, 36
10, L 4o, 8 56, |
10
Order Step B 57. :l‘-
M., .1 Numeral 58. l-‘-
12, 6 - | 2
13, 7.898 L1, .5625 59, =
14, 5,96 b2, T8 6 ;
15, .100 43, ..7 60, -
Ly, ,625 8
Add,, Sub., Mult, b5, %
16, b Order
17. d
18, a 46, 7.1, 7.T, 7.1_2_, 7.2
19, b Lz, 1,01, 1.1, 1.1, 1,2
20, ¢ 48, °3,8251, 3,826, 3.83, 3.83 .
49, .0k, 3911, .4, .40]
Division 50, .512, .5136, .514, .516
21, .5 Division
22, .16 7
23, ,38 51, ==, 28%
24, 061 25”
25, .084 ’ 2, ey ol
? ° 100’ ]
Geomet ry 53, .i5, 15%
26, «c 5h, 3, 37,5% or 37 & %
270 a 8 ‘3 2
23, b 55, == ,26
29, ¢ 50
30, a

0740
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20-1

Level: 20 Step: A Concept: Order

. Concept:.
Order: Comparing fractional numbers using the comparison property,
11. Behavioral Objective:

The student given two fractional numbers will be able to compare them
by using the comparison property,

li!. Mathematical ldeas:

A. Comparison property (Trichotomy property): 1if a, b, ¢, and d
denote whole numbers such that If b # 0 and d # 0, then one and
only one of the following statements is true:

a
b ° ’

afjo

a.s a,s
b d b~ d°

8. By finding common denominators and then comparing the numerators,
a*d is related to bec in the same manner that 2 is related to E%
Thus, b ’

-:-<.§.if and only if ad < bc. (b, d # 0)

E-> if and only if ad > bc. (b, d # 0)

ojo

§= % if and only if ad = bc. (b, d # 0)

1V, Vocabulary To-Stress:
compar{sca property for rational numbers

V. Activities: '
Peviaw symbols for greater than, less than, and equal to.

Text References:

Books 6

Addison-Wesley (1971) pp. 132-133, 328

Book: 7

Houghton Mifflin (1967, 1970) pp. 359-=363, (55)

Houghton Mifflin (1972) p. 148

Addison=Wesley (1971) pp. 198-207, 210, 349, (37, 38)
Book: 8

]:MC Add .on=Vesley (1971) ,2,75P° 125-127, (25}




20-2

Level: 20 Step: A Concept: Geometry

1V,

'

Concept:
Geometry: Separating lines, :lanes, and spaces.
Behavioral Objective:

The student given a drawing will be able to identify points and lines
in half-lines, half~planes and half-spaces.,

Mathematical ldeas:

‘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 blane separates space into two half~spaces.
Vocabulary To Stress:

separation half-iines half-spaces boundary (edge)}
opposi te rays hal f-planes origin

Activities:

A. See-through geometric figures (plastic boxes) can be used to
_illustrate the vocabulary.

B. Review of vocabulary on pp. 197-198 in Houghton M{fflin (1967, 1970)
~may be necessary since these words are used in some of the problems,

Text References:

dook: 7

Houghton Mifflin (1967, 1970) pp. 252-257, 262-267, (39, 1)
Addison-Wesley (1971) pp.- 128-130

Book: 8

Addison-Wesley (1971) »p. 177

o




20-3

Level: 20 Step: A 'Concept: Measurement

1. Concept:

Measurement: Renaming metric units of capacity as other units of
capacity in the metric system,

Il. Behavioral 0Objective:

The student given units of capacity in the metric system will be able
to rename them in other metric units of capacity.

I11. Mathematical ldeas:
A. The metric system follews 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 tke container
will hold)., It is a little larger than the liquid quart,

¢ 1000 liters is a kiloliter.

D, One liter is equal to 100 centiliters,

E. One liter is equal to 1000 m{lriliters.

F. One centiliter is equal to 10 milliliters,

G. One milliliter is equal to one cubic centimeter (cc).

IV. Vocabulary To Stress:

liter (1) prefixes: centi means-—l-
kiloliter (k1) 100
centiliter (ch) mitli means L
milliliter (ml) 1030
cubic centimeter (cc) kilo means 1000

V. Activities:

Note to the teacher: The following information may be helpful in
teaching units of capacity., It is quoted from "Introducing the Metric
System' programmed for Coronet Instructional Films by Educational
Methods, incorporated, p. 52.

"Wolume s 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 systems 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

[ERJf:‘ amount of liquid it held was calleq,) liter."
— £




20-4

Level: 20 Step: A

Concept: Measurement

V. Activities: Continued

/

The volume of the container is
[0z 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 nilliliter or a cubic centimeter
e would hold about as much liquid as

1

B 3
J Sl rer

2 AR . a thimble.
i ’/I L.é,‘]?')

Text Raferences:

Book: 7

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. 256-257

Other References:

*

Introducing The Metric System, Educational Methods, Inc. for
Coronet Instructional Films

Metric Measurement, Minneapolis Public Schools

The Arithmetic Teacher, April & May, 1973




20-5

Level: 20 Step: A Concept: Measureﬁent
. WORKSHEET

1.1 kiloliter = liters,

2, 100 centiliters = 1 .

3. 6000 liters = kiloliters,

L, 2 liters = mifliliters,

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 k1) = 1000 liters (1),
then 2,3 kl.= 2,3 x 1000 l.or 2300 liters,:

Express each of the following as liters:

11, 1,730 ki, = . 13. .6034 ki, = 1.
12, 2,050 kl.= 1. 14, .0052 k1 = 1.
Fill in the following blanks:

L; f liter " centiliter milliliter
Example 2,5 - 250 2500
15. ’ | 47.6
16, 654
17. .976
18, - 1,08

)




20-6
Level: 20 Step: A Conccept: Measurement

WORKSHEET

Fill in the blanks:

1. The prefix centi means . Therefore, one liter is equal
to ' centiliters,
2, The prefix milli means . Therefore,

milliliters = 1 liter,

3. The prefix kilo means . Therefore,

liters = 1 kilcliter,

Lk, 17,000 ml. = le 7. 7kls= : ie |
5. 2 cl= _ml, 8, 7 L= cl, .
6. 500 mk= le 9, 7 cl.= . ml,

10, 1500 1,is equal to 1 kl, and 1,

Complete the following chart,

Liters = | Kiloliters S i Liters
Example 2362 = . 2 + 362
1. 1756 = ' ”
12, 5100 = + i
13, 4768 = +
14, - ' 6903 = - o 1w
i5. 8&&321 = ' N

16, One cubic centimeter is equal to 1 milliliter,

If a doctor needed 500 cc, for a blood transfusion, what part of
a liter would this be?

17. 10 ¢cc, = ml, 18, 1000 cc, = 1.

Y
&
L)




Level: 20

S

tep: A
WORKSHEET

-Concept:

Ccnvert the following metric units of capacity.

1. 78¢cl, = ml,
2, 3761, = cl,
3. _432 cly, = 1,
b, 4800 ml. = cl
5. 340 cl, = ml,
6. 9 kl, = 1,

7. 357,000 1, =

8, 831, = ml,
9., 7kl. = ml,
10, 73,000 ml, = ]
11, 5200 cl, = 1,
12, 3811, = ml,
i3, 921, = cl.

14,

15,

16,

o 7.

18,

19.

ki, 20,

2].

22,

1. 23,

24,

25,

Fill in the following chart,

20~7

Measurement

794,000 1, = ki,
3,000,000 mi, = k1,
ks k1, = cl,

92 1, = cl,

201 cl, = 1

10 ml, = ~cl.

4oo ml, = _ 1,
2400 cl, = _ L

5 Kl. = 1,

6500 1, = _ k1,

57 cl, = le.
L1, = ml,

kileliter Titer centiliter o milliliter
26, 3000
27, 2,34
28, 856,000
29, .007685
— ‘”éa’
30, LAV R !l]o‘




20-8

Level: 20 Step: A Concept: Number Sentences
& Phrases

l. Concept: -

Number Sentences and Phrases: Solving proportions.

-

il. Behavioral Objective:

The student given a proportion with one variable will be able to solve
for the value of the variable,

Itl. Mathematical ldeas:

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,

I f §.=‘§ (b, d #0), then ad = bc.
IV. Vocabulary To Stress:
proportion ratio neans extremes
V. Activities:

A good review of the meaning of ratio is important before solving
proportions. Ratio is introduced in Level 1k,

Text References:

Baok: 7

Houghton Mifflin (1967, 1970) pp. 464-468, 475, (72)

Houghton Mifflin (1972} pp. 1h2, 317, 330-335, 43G (64)
Addison-Wesley (1971)- pp. 348-349, 351-357, (69,70)
Book: 8

Houghton Mifflin (1972) pp. 322, 416, 430 (57)
Addison-Wesley (1971)  pp. 152-154, (25, 34)

Other References:

Imperial Tapes (Intermediate), Lesson 30 and Tape.

282




20-9

Level: 20 Step: A Concept: Number Sentences

& Phrases
WORKSHEET . ANSWERS
Solve for N in the followiiig proportions:
3 e
t. -2-—?23-]-@9- 2, zlu—ri— 3. -%.:: 10
2 N 39 130 3 '?;'“ 2.
3.
4,
y, o100 5, BN 6, 0.8 ;
27 180 ' 7 3 90 N |
¢ 5. |

6.




20-10
Level: 20 Step: B Concept: Order

Concept:

Order: Solving an inequali*, involving fractional numbers and

one variable.

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,

Hathematical ldeas:
A. Comparison property (Trichotomy property): If a, b, c, and d

denote whole numbers such that if b # 0 and d # 0, then one
and only one of the following statements is true:

jo

c’ a C
5<d 577

[

4
.?.)E. . ‘
b~ d°*
\
B, By finding common denominators and then comparing the numerators, 1
asd is related to c*b in the same manner that 2 is related to S. |
Thus, b d |

\

< %- if and only if ad < ed; (b, d # 0)

oo

= > g. if and only if ad > cd. (b, d # 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 g-= n, then 6 =n x 0 .
In this example there is no replacement for n which
will make the statement true,
(2): 1If %-= n, then 0 =n x 0

In this example any replacement for n will satisfy
the statement,

Text References:

Book: 7

Houghton Mifflin (1967, 1970) pp. 359364

<84




.20=11

Level: 20 Step: B Concept: Order

WORKSHEET

Given the following inequalities, find all the whole number values for n,

: B ° )
2 _n ;’ 4 n 6 J Y
lc -— D - H . - D e
576 | % 377 | ‘
3 < \ m .3 ) ;
n < hd n (’ Y
8 6 . 9 _ 2 ,
. 30 ;’< n N }l. 1.'0 >-§—n- }. \
5.9 . 3.2 K
h, =>= ‘ v 2, =< =
6 > n Ny ‘ ! 8 < n L j
1 , . 6 : }
. — D> - ‘ . —— - ',' .
5 n 3 ~ \ 3 ‘l 9 L. {
6 n, 1 \ : 14 lz,n :
579 o ~ 3703 |
n 6 b : 2n & 3 o
. =< —— > 15, ~=—=> —
7 9 %6 !/ - ! ° 7°5 [ ]
25 n N 1 n v
80 S 60 - ]
270 ( e Ty J




20-12

Level: 20 Step: B Concept: Order

WORKSHEET

Find all the whole number values for n:

1.

3.

7.

CNE

b= AN
A
ool

S{w

win = jw
v A
(o] =)

o
A

A
o]
2

Bl
(

9.

1.

12,

13.

14,

wi>s
(

-

oMo
A

o
'




. 20~13
Level: 20 Step: B Concept: Geometry

l. Concept:

Geometry: Related Angles.,

11. Behavioral Objectives
The student given a drawing will be abie to identify the adjacent,
vertical, and straight angles and name points or segments in their
interior or exterior,

11}, 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.

D, 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 ad jacent angles straight angles
exterior 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, 1970) pp. 267-273, (42)
Addison-Wesley (1971) pp. 267-268
Book: 8

Addison-Wesley (1971) pp. 178-179, 183, 189-190




20-14

15,

Level: 20 Step: B Concept: Geometry
7
WORKSHEET /
=
" R Y/ £
; A /
< H :’ P A’\ N
Jv ) l
z D) & /
/ ,-ﬁ/
Figure 1 Figure 2

Refer to Figure 1 to answer questions 1-10,
1. Al ‘the points that lie in the interior of £ AOB are .
2, All the points that lie in the exterior of £ AOB are .
3. Two angles adjacent to £ EOD are .
4, An angle that is vertical to £ ACE is .
5. All the points that lie in the interior of £ EOC are "
6. A segment lying wholly within the interior of .7 AOB is- .
7. All the points lying in the exterior of £ EOC are .
8, < AOB and . EOC are called angles.,
‘9, = EOB and £ AOC are called angles,
10, £ DOC and £ COB are called ‘angles.

Refer to Figure 2 to answer questions 11-15,
1. £X%XYZ and Z are vertical angles.,
12, Two angles adjacent to Z PMY are Z YMN and £ .
13 £ PMQ and L YMN are . angles.
W, L 2YL and'Z LYM are anglexs.
L HMQ is vertical to Z .

0



20=15.

Level: 20 Step: B ' Concept: Number Sentences
€ Phrases

!. Concept:

Number Sentences & Phrases: Solving percent problems,

Il. Behavioral -Objective:

The student given a percent problem will be able to solve it by
writing either a proportion or a number sentence,

I1t, Mathematical !deas:
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 # 0 and c # 0, then:

olo

axc a
and = =
b xc b

D. If two ratios are equal, the product of the means is equal to the
product of the extremes, :

b
xf.:.f.;i (b, d # 0), then Xg= x ¢

3
b x b xd

and thus ad = bc,
IV, Vocabulary To Stress:
ratio proportion extremes means

V. Activities:

Text References:.
Book: 7

Houghton Mifflin (1967, 1970) pp. 468-475, (74)

Houghton Mifflin (1972) pp. 130-131, 145, 268-269, 418, 425
Addison-Wesley (1971) pp. 358-362, (73)

|
\
|
|
\
Book: 8

Houghton Mifflin (1972) pp. 71, 150
Addison-Wesley (1971) p. 284




3.

9.
10,
1.

12,

20-16

Level: 20 Step: B Concept: Number Sentences
: & Phrases

WORKSHEET

in problems 1~3, solve by writing a proportion and also by w}itfng a number
sentence, Show your work,

Proportion Number Sentence

75% of 250 is .

ll’ is Z of 20,

12 is 40% of .

Solve the following by writing either a proportion or a numter sentence,
Show your proportion or number sentence,

90 is % of 1800, 13, 6% of 325 is _ .
3% of 200 = . h, 36 s ________ % of U5,
3is ___ % of 5, 15, 40% of 65 is r
of . is 4, 16, 39 is _ 7 % of 52,

33 .‘S.z of 768 is . 17. 18 is 15% of .
6 is 12% of . 18, 20% of 735 is .
95% of 5300 is . 19, 200% of 735 is .
56 is % of 80, 20. 50% of 62 =» °

4o is 50% of .

D
w
-QI



20-17

Level: 20 Step: C Concept: Geometry

F. Concept:

Geometry: Determining degree measurement without a protractor,

Hi, BehaQioraI Objective:
The student aiven sufficient angle measurement in a drawing
will be able to find the measurement of the other angles without
a protractor,

i1l., Mathematical ldeas:

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. Vocebulary To Stress:
supplementary acgles complementary angles - vertical angle

V. Activities: AR

.

\

Tear or cut the vertices of a triangle and arrange them as a
straight angle to show that thé\§um of the degree measures of
a triangle is 180°, D

~,
N

Text References:

Book: 7

- Houghton HMifflin (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)

;.'\.D
O
o




20-18

Level: 20 Step: C Concept: Geometry

WORKSHEET

Refer to the diagram at the right to answer the following
questions. , is perpendicular to./ .

1. £ a measures degrees.

e ——— e 3

-
2., [/ c measures degrees., Ny
= —

3. . d measures degrees. ,_/‘/{ ’
L, / e measures degrees. //

—_— \/

In the diagram at the right,
5. < ¢ measures degrees,

6. .. d measures degrees.

[+

"

7.

peasures degrees.,

8. .. a measures degrees.

-~
.
.
\_
..
A
.
/
-

N
4

Refer to the diagram above and give the degree measure of
following angles.

9, < m measures degrees, 14, £ k measures
10, Z b measures degrees. 15, ./ g measures
11, ./. e measures degrees, 16, Z h measures
12, £ c measures degrees. 17. £ ] measures

13, Z d measures degrees. 18, 4 f measures

592

N4

each of the

degrees,

degrees,
degrees.,
deé}ees.

degrees.,




20-19

Level: 20 Step: C Concept: Geometry

WORKSHEET

\Q\

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 the fol lowing angles.

a. __ . f. oo o ____ te
b . 9e ke ____  Pe ___  ue
Co _____ he 1. - q. _____ ve
de e oM. _____re W
e, Jo Mo __ .s. —_—

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.
ansver in 1, They should be the same,

L, what is the sum of the degree measures of the four angles of
any quadrilateral in the drawing?

S
Co




20-20

Level: 20 Step: C Concept: Number Sentences
- -and Phrases

l. Concept:

Number Sentences and Phrases: Solving word problems using -proportion,

It. Behavioral Objective:

The student given a wiord problem will be able to write a proportion
and solve it.,

I1l. Mathematical ldeas:
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 b-# 0 and c # 0 then

a c < a
-=§ X and & c = 2
b bxc b *c b

C. If two ratios are equal, the product of the means -is equal to the

product of the extremes, a axd b<wxc
If T=7 (b, d # 0); then —— T

and thus ad = bc,

D. On a scale drawing all distances ‘are proportional to the
corresponding distances on the object being represented,

IV. Vocabularfy To Stress:
ratio proportion means extremes.
V. Activities:

Note to teacher: The intention of this behavioral objective is to
cover various tvpes 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 covered
in level 21,

Text References:

Book: 7

Houghton Mifflin (1957, 1970) pp. 464-468 (72)
Houghton Mifflin (1972) pp. 145, 339-343
Addison-Wesley (1971) pp. 351-357 (70) (77)
Bock: 8

Houghton Mifflin (1967, 1970) pp. 359~362 (60)
Houghton Mifflin (1972) pps 323, 325, 330-331
Addison-Wesley (1971) pp. 153-158 (34,35)

Q £




20-21

Level: 20 Step: € Concept: Number Sentences

and Phrases

WORKSHEET

Use a proportion to solve the following word problems:

l.

3.

k

L

5.

9.

10,

1.

12,

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 boy: are in the class?

If two pieces of pastry cost 15 cents, find the price of & dozcn.

The Browns traveled 352 miles in 5.5 hours. Traveling at the same rate
of speed, how far can they go :in 10 hours?

If Jerry's batting average is'.300, how many hits did he make if he
was 60 times at tat? (hint: change batting average to a fraction)

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?

In one week an organizatinn raised $80. This was 40% of its quota,
How much was its quota?

Jim spelled 85% of the 40 words on his spelling test correctly, How
many words did he spell correctly?

Mary bought a 12 02z, box of candy. This was what percent of a pound?

An ocean liner is 990 feet long, How-long is a model of the ship made
to a scale of 1" = 100'?

The scale on a ma? is 1" = 20 miles. |f the distance between two cities
on the map is 12 .. inches, what is the actual distance in miles between the
two cities? 2

A recipe calls for 4 cups of flour to 6 tab!espoons‘of shortening, How
many tablespoons of shortering are needed when 6 cups of flour are used?

If 10 oranges cost $,78, how many oranges can you buy for $3.12?

-
<95



20-22
Level: 20 Step: Z Concept: Numeral
l. Concept:

Numeral: To convert a decimal numeral to a base 12 numeral and a base

12 numeral to a decimal numeral,

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 ldeas:

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,
Vocabulary To Stress:

T denotes "10" and E denotes 11" in the duodecimal (base 12) system.

Text References:

Book: 7

s—loughton Hifflin (1967, 1970) pp. 127-129
dook: 8

Addison-Wesley (1971) p. 24

- 96




exponent

Level: 20 . Step: Z
WORKSHEET

The base 12 place values are:

243,832 20,736 1,728
form 12° 124 123

Change the following base 12 numerals to base 10
writing in expanded form:

Expanded form

63y, =

numerals by first

base 1

654,

ISTI2

TE9]2

]912 =

702y, =

IETOG‘2 =

TTEE]Z =

2T8]2 =

Change the following base 10 numerals to base 12

3[* =

20,000 =

241,000 =

1,967 =
674 =

243 =

508 =

47 =

2,145 =

€ e
226,210 = ;’.’91

numerals:




20-24
Levei: 20 Step: Z Concept: Numeral
ENRICHMENT EVALUATION

The base 12 place value are:

248,832 20,736 1,728 1 12 1
Exponent -. ) ’
form 12° 124 123 *@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. 125|2 = =
2, UTe. = =
12
1
. 3E = . = |
3. 3 512 : : _ ;
1
l = = |
e 97Ny - : \
5. lf:'.ST12 = _ =

Il. Change the follewing base 10 numerals to base 12 numerals:
. 3309 =
2, 1848 =

3. 2305

L, 8712

It
\

5. 236,471 =




20-25

Level: 20 Step: Z Concept: Measurement

bt

v,

Concept:
Measurement: Constructing circle and divided=bar graphs.
Behavioral Objective:

The student given sufficient data will be able to construct or
interpret a circle and a divided bar graph.

Mathematical |deas:
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.

Yocabulary To Stress:

central angle arc (major & minor) sector statistics data

Text References:

gook: 7

Houghton Mifflin (1957, 1970) pp. 481-48L, (76)
Houghton Mifflin (1972) pp. 146=147 {37)

Book: 8

Houghton Mifflin (1972) pp. 72
Addison=Wesley (1971) pp. 232-235 (52)

Other References:

Imperial Tapes (Intermediate), Tape 39




Level:; 20 Step: Z

Concept: Measurement

ENRICHMENT EVALUATION

-

1. Jim uses his allowénce in the following way: T%-for savings,-%
for movies, %-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.

2. In the election for class president Liza received 24 votes, Kim received
15 votes, Randy received 12 votes, and Bob received 9 votes. Hake a

divided=bar graph to show what percent of the votes each one received.

Indicate the measurements and the percents.

o }4)
. {}’\




20-27

Level: 20 ANSWERS TO WORKSHEETS
20-5
1. 1000 6. 4000 1. 1730 16, 6.541, 654,1
2, liter 7. 4 12, 2050 17. 97.6, 976
3. 6 8, 3 , 13. 603.4 18. .0108, 10.8
L, 2000 9, L 1h, 5.2
50 25’000 ]0. Ii%er ]50 ob.
20-6
le =, 100 5. 20 10. 500 16, L

'0? . 6. L 11, 1 and 756 2
2y eeaee, 1000 2 12, 5 and 100 17, 10

1000 7. 7000 13. 4 and 768 :
3. 1000, 1000 8. 700 14, 6 and 903 18, 1
b, 17 9. 70 15. 84 and 321
20~7
1. 780 8. 83,000 b, 794 20, LA
2, 37,600 9. 7,000,000 .15, 3 21, 24
3, 4,32 10, 73 16, 4,500,000 22, 5000
h, 480 1. 52 17. 9,200 23, 6.5
5. 3400 12, 381,000 18, 2,91 24, 570
6. 9000 13. 9200 19, 1 25. 4000
7. 357

[kiloliter liter centiliter | milliliter -

26, 03 30_ 3000 30,000 | '
27o 00234 __ 3 2,34 | 234 2340 |
28, .856 856 85,600 856,000 1
29, .007685 7.685 768.5 7685
30, 0001171 T .01 i, T
20~-9
l. 120 7. 18 13, 1
2, 70 8. 3000 14, 2
3. 1 9. 5 15, 1.6
L, 15 5 10, 3 L
50 7'—' ]]o l!O 3
6., 12 7 12, 12 1




20-28
Level: 20 ANSWERS TO WORKSHEETS
20~11
1. {0,1,2} 6. {4,5,6.0.} 1. {3,4,5...}

& 2. {0,]} 70 {0919293} lz. {]92’391*95}
30 {l’z} 80 {09l92’3’h‘5,697} ,30 {5,6,7000}
l'o {‘],lz,l3ooo}9o {h,5,6ooo} ll'. {0,],2}
5. {1,2} 10, {0,1} 15, {3,4,5..4}

16, {0}
20~12
1. {0,1,2} 6. {0,1,2,3,4,5} 1. {0,1}
2, . {29,30,31...} 7. {55,56,57...} 12, {1,2,3,4}
3. {l5,16,]7ooo} 8. {3,1‘*,50..} l3o {0,],2’3}
4, {21,22,23,..} 9. {0,1} 14, {3,4,5}
5. {7,8,9...} 10. {0,1,2,3,4}
20-14
1. R,S 6. RS 1. £ LYM
2, E,0,V,C,T 7. A,R,$,8,T 12, L PMQ
3. £Db0C, .. EOA 8. vertical or opposite 13. vertical or opposite
4, £ 8B0OC 9., straight 14, - adjacent
5. (p,V) 10, adjacent 15. Z PMY
20~-16
1, 187.5 or 187 6. 60% M. 70% 16. 75%
‘2, 70% Z 7, 80 12, 80 “17. 120
3. 30 8. 256 13. 19.5 18, 147
L, 5% 9. 50 14, 80% 19. 1470
5. 6 10, 5035 15. 26 20, 31
20-18
1. 30 6. 125 . 95 16. 85
2. 90 - 7. 145 12, 35 17. 130
3. 60 8. 55 13. 145 18, 85
L, 120 9. 130 14, 50
5. 55 10, 145 15. 95
o L. UK
ERIC ¢




lLevel: 20

20~-19
l.

a. 120
b, 60
c. 60
de 70
e, 1i0
fo 70

" 1. 540

3. 540
L, 360

ge
h.
ie
je
ke
1.

ANSWERS TO WORKSHEETS

110
50
130

60
90

12
$200
34
75%

m,
ne
O.
Pe
qe
re

10,

1]0

iz.

Se
t.
Ue
Ve
W,

9.9 or 9 2 in,

250 miles

9

Lo

75

105
105
Lo




20-30
Level: 20 ANSWERS TO ENRICHMENT

WORKSHEETS
20-23

le
le (6x12) + (3 x1) =75
2. (6 x122) + (5 x 12) + (4 x 1) = 928

3. (1 x 122 + (8 x 12) + (T x 1) = 250

by (T x12%) + (E x 12) + (9 x 1) = 1581

5. (1 x 12) + (g x 1) = 21
6. (7 x12) + (2 x 12) = 1010
7o (1 x12% # (Ex 123) + (T x12%) + (6 x 1) = 41,190
8. (Tx123) + (Tx 12%) + (E x 12) +(E x 1) = 18,863
90 (1 x123) + (T x 12) + (6 x 1) = 1854

100 (2 x 12%) + (T x 12) + (8 x 1) = 416

4
1. 2T, 5. k82, 9. 121,
2. E6TS,, 6. 183, 10, TTTIT,,
3. E7574, 7. 364,
he NTE, 8. 3, |
EVALUATION
20-24

e (x12%) 4 (2x12) + (5 x 1) = 173
2, (b x12%) + (T x12) + (E x 1) = 707
3. (3 x12%) + (E x 12) + (5 x 1) = 569
he (9 x 12%) + (7 x 12) + (1 x 1) = 1381
5. (1x123) + (E x12%) + (5 x 12) + (T x 1) = 3382

on A
Gt




Level: 20 " EVALUATION
20-24 (cont.)

i,

1o,

2. ]01'0]2
3. 140112
b, 5060]2

5. Elms12

20-26
1. Savings 30°, 8 .;.,z
Movies 90°, 25%

Food 45°, 12.;_ %

Hobbies 135°, 37%.2 ' . ,

Schoot supplies 60°, 16 -;-'%

2, Liza: 40%, 2 9
Kims 25%, 1 1‘;"
Randy: 20%, 1"

Bob: 15%, %"

} la
L, Y.,
N

U




20~32

Level: 20 ANSWERS -~ POST TEST |
Step A Geometry
Order 31. a
32, b
1s < 23, ¢
2, > 34, a
30 > 3So Cc
4, < 36, b
50 = 37. a
380 (o]
Geomeiry 39. a
Lo, b
6. b
7. ¢ Number Sentences & Phrases
8, b
9. b Ly, 135 (135,00)
10, ¢ 42, 60%
11, a L3, 25%
12, d 44, 51 (51.00)
13, a ks, 215
14, a
15, b Geometrz
Measuremen t L6, 60°
) 1’70 900
16, 3000 48, 120°
17, 200 kg, 550
18. 500 50, 125°
19. 6 51, 145°
20, 7 52, 8s°
53. lhgo
Number Sentences & Phrases 54, 50
55. 95°
21, {14}
22, {120} | Step C
23. { 21 or 10 =
2k, {2.8} "2 2 Number Sentences & Phrases
25, {5}
56. 15 apples
Step 8 570 6.804
58, 150 miles
Order 59, 7 inches
60. 182 boys
26, {3, 4, 5...}
270 {0. 1 ? 2. 3}
28, {1, 2} -
29, {10, 11, 12,.,.}
30, {O, 1, 2, 3, 4}




20-33

Level: 20 ANSWERS -~ POST TEST 11
Step A
Order Geometry
1, > 3le ¢
2. = 32. b
3, < 33. b
L" = 31*6 C
5. > 35. ¢
36- a
Geometry 37. b
- 38. b
6. a 39. ¢
7. ¢ ko, ¢
8. b
9., a Number Sentences & Phrases
10, a
11, b k1, 19.6
12, a L2, 5%
13. ¢ 43, 144
14, d Ly, 20%
15, ¢ 45, 476
Measurement Step C
16, 4 Geome try
17. 600
18, 4000 46, 57°
19, 5 k7, 90°
20, 800 48, 123° |
L9, 45° |
Number Sentences & Phrases 50, 105°
40 : 51, 150°
21, {~=~or 13 2} 52. 30°
3 3 53, 620
22, {5} 54, 28°
23, {69} 55, 62°
24, {58}
25, {4} Number Sentences & Phrases
Step B 56. 5 hours
57. 60 boys
Order 58, 11 doz.
59. 6 inches
26, {1, 2} 60, $2,

27, {0, 1, 2, 3, 4}
28, {9, 10, 11.,.}
29, {8, 9, 10...}
30. {0, 1, 2, 3}
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Level: 21

I. Concept:

21-1

Step: A Concept: Addition &
Subtraction

Adding and subtracting integers without using the number line.

I1. 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.

Y. Mathematical ldeas:

A. The
the

B. The
C. The
D. The

the
E. The

the

sign of an integer indicates direction. The number indicates
absolute value (distance from zero on the number line).

sum of two positive integers is a positive integer.
sum of two negative integers is a negative integer.

sum of two integers with unlike signs -is given the sign of
integer with the greater absolute value.

sum of every integer and its opposite is zero.

. If a and b are integers, then the difference a - b is equal to

sum of a and. the opposite of b,

1¥. Vocabulary To Stress:

opposites absolute value

Text References:

Book: 7 ~
Houghton Mifflin (1967, 1970) pp. 504-513, (78, 79)

Houghiton Mifflin (1972) pp. 386-391, 432 (72, 73)

Addison-Wesley (1971) pp. 144-153, (26, 27)

Book: 8

Houghton Mifflin (1972) pp. 228-230, 382, 426 (39,70)
Addison-Wesley (1971) pp. 52-58 (12, 13)

JG9



21-2

Level: 2i Step: & Concept: Multiplication

t. Concept:
Multiplication: Multiplying integers.
I{. Behavioral Objective:
The student given two integers will be abie to find their product.
tt!. Mathematical laeas:
A. The product of two positive integers is a positive integer.
B. The product of two negative integers is & positive integer.

|
|
|
\
C. The product of a positive integer and a negative integer is a i
negative integer, |

|

D. Multiplicative property of “i: The product of an integer and "1
is the opposite of the given integer.
Iv. Vocgbulary 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) pp. 513-517, (80-use after division)
Houghton Mifflin (1972) pp. 398-399, 432 (75;
Addison-Wesley (1971) pp. 154-158, (28-use after division)
Book: 8

Houghton Mifflin (1972) pp. 238-239, 383, 427 (42, 71)
Addison-Wesley (1971) pp. 59-63, (14, sec. 1)




21-3

Level: 21 . Step: A ) Concept: Division

!. Concept:
Division: Dividing integers
It. Behavioral Objective:
The student given two }ntegers will be able to find their quotient.
111. Mathematical ldeas:
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 Miffiin (1967, 1970) pp. 518-521

Houghton Mifflin (i972) pp. L00-401, 432 (76}
Addison=Wesley (1971) p. 157
Book: 8

Houghton Mifflin (1972) pp. 242, 383, 427 (hé, 71)
Addison-Wesley (1971) s. 03, {ih, sec. 2)




21-4

Level: 21 Step: A Concept: Graphs

v,

Concept:
Graphs: Graphing integer inequalities on a number line.
Behavioral Objective:

The student given a compound inequality involving integers and one
variable will be able to graph the set of integers on the number line.

Mathematical ldeas:
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.

Vocabulary To Stress:

opposites
compound inequality

means less than or equal to
means greater than or equal to

IVIA

Activities:
A. This exercise can be used for -reviewing integers on & 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.

OLOOCOCCCOOCOO00

a. A trip from L to B is denoted by +3
b. A trip from A to L is denoted by -7.
c. AtoM, +h

d. Mto X, -6

e. XtoP, -3

f. A toR, =6

g. B toZ, +5

h. P to C, +11

I« Rto§, -2

jo M toF, =2

k. L to H, +10

. Hto T, =4

m. QtoV, -8



Lesson: 21 Step: A ) Concept: Graphs

v. ActiJities: Continued

B. Draw 12 mile marfers and mark S in the 9th marker.:

OO0 000000000

a. 'S to P, +2
b. P to R, -5
c. T toP, +7
d. S to M, +3
e. R to A, -4
f. C toM, +5
g. T to B, -3
h. R to L, +4
i. L toX, -7
j. Dto i, -3
ANSUERS: A, S-L-R-P-B~-V-X-T~A-Z~F=-H-1-Q-C
8. B-A-X-T-Z-R-C-D-S-L-P-M

Text References:

8ook: 7

Houghton Miffiin (1967, 1970) pp. 500-504

Addison-Wesley (1971} op. 1538-160 (29-use after Step B)
vook: 3

Houghton Mifflin (1972) p. 240
Addison-Yesley (1271) p. 70

Lo
Q2



21-6
Level: 21 Step: A Concept: Graphs
WORKSHEET

On the number line, graph the set of integers that will make the
incquality a true statement.

-3_<_n§l A .‘ : - ’ > > >
-5 =k -3 =2 -1 U 41 42 +3 +Lh 3
-2<n<3 o gt — e
-5 =k -3 -2 1 0 +1 42 +3 +4 +35
i
"2f_ﬂ<lt :/ - < QX e o - _)
Co=5 =4 -3 -2 -1 0 +1 42 3 +h +5
2>n> -3 & " - > - —"
B -5 =4 =3 =2 -1 0 +i 42 43 +4 4%
-5 <n< -2 PN v - - e —
- -5 =h -3 -2 -1 0 41 +2 +3 +h 45
-5<n<0 L — S < ~ > ¢ v - ,v}
=5 = -3 -2 -1 0 +1 42 +3 +h +5
L >n> -h L—s S— — .~ .
-5 -4 -3 -2 -1 0 +1 +2 +3 +h +5
-1<n<s5s < » A
. -5 -4 -3 -2 -] +1 42 43 +4 +5
-llin_<°0 E——
-5
=1 <n< & .
-5




21-7

Level: 21 . Step: A Concept: Geometry

-

1

Concept:

Geometry: Extending the classification of triangles.

Behavioral Objective: e

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.

Mathematical ldeas:

Triangles can be classified by the lengths of the sides or the degree
measure of the angles.

VYocabulary To Stress:

scalene acute equilateral
obtuse isosceles right

Activities:

Use gyeo-board to illustrate types of triangles.

Tangrams--see rererences.

Text References:

oook: 7

doughton Miffiin (1667, 1370) opp. 413, 425, 427
Houghton H{iffiin \1272) op. 279-280 .
Addison Weslevy (1971) cp. 269-271, 273
Book: &

Houghton Mifflin (1972) n. 285

Other Refarences:

Patterns & Puzzies in Matnematics, Franklin Series, pp. 15-18, 60-5l.

310 -
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Clas

Level: 21 Step: A Concept: Geometry
YCRKSHEE™
! A N 4[» pal’t ;A
« sart e , N o A )
. / —
re - ~0. N N \ ~C 7
- - . N \
l 1 I,! / T‘T
/ —t ‘\. E— _,I_.l.:.
. N . X e \\
.‘.\\ . 4,’1-’- N
“ . . \ ~a—— -
~ T - .
, - & (\"}’)L B o ~ -17,1; ’
oA el
A
) L5 - ’.}{ },. ; .
. ¥ »
/,7’,/"‘/ N \:'?‘ ’-/'
i N N ——r : ~
he H rd A P
— Kelle - \\\ 1 -
i .l t/l// Yoo . V—L‘— ~ st ‘///
A IR e N N
- . .ot e
L —— : N ™ /'AQ’; ,35
\A". ~,.. R \\ . ! \\/r . {t’
2" sy . ” N\ . / '.// J i
e TIH "/ > a """ L ) / ( i

sify the above triangles by answering both a

(a)
(b)

and b for each Tigure.
Is the triangle acute, obtuse or right”

Is the triangle isosceles, scalene or equilateral?

Figure T (a) 5. Figure V (=)
(b) (b)
Figure I (a) 6. Figure VI (a)
(b) (b)
Figure ITI  (a) 7. Figure VIl (a) _
(b) (k)
Figure IV  (a) 8. Figure VIIl (a) .
(b) by _ ____
316



Level: 21

Use che letter to make

i. Triangle
Z. Triangle
3. riangle
4. Triangle
5. Triangie
6. Triangle
7. Triangle

3. Triangle

Concept:

21-9

Geometry

fifi?} 27 T s

the following statements true.
satisfy the conditions given, write '"none" in the blank.

both obtuse and scalene.

both
poth
both
potn
both
both

both

right and
acute and
obtuse and
rignt and
acute and
acute and

right and

isosceles.
equilaterai.
isosceles.
equilateral.
scalene.
isosceles.

scaiene.

If no triangie will

Use each answer once.



21-10

Level: 21 Step: A Concept: Measurement

{. Concept:
Heasurement: Determining statistical averages.
I1. Behavioral Objective:

The student given statistical data in ths form of tables or sets of
numoers will be able 1o cetermine tne mean. median and mode.

{1i. Mathematical ldeas:

ih. Tne mean \generaliy callec "averace') is tne sum of all tne items
in the data divided bv tne total number of items.

When 2 set ~ontains an odd number of items ({(arranged in increasing
or aecreasing order}, tne median is tne middle item. When 2 set
contains an even number of items (arranged in increasing or de-
creasing order), tne mecian is tne mean Oi the two middie items.

=

(g

The mode is the item in & set of aata appearing with tne greatest
Treguency.

ftV¥., Veccabularv To Stress:

statistical datz mean median " mod

[t

V. Activities:

tiave students find the mean, median and mode by collecting statistical

information such as (1) daily t.mperatures for a week or ionger, {2)

weights or heights of students in the ciass, or (3) ciass test scores.
Text References:

Book: &

Houghton Mifflin (1972) pp. 74-78

gook: 7

Houghton Mifflin (1967, 1970) pp. 490-494, (77)
Houghton Mifflin (1972) pp. 87, 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)

318



21-11

Level: 21 Step: A : Concept: Number sentences
& Phrases

I. Concept:

Number Sentences and Phrases: Simplifying expressions using integers.

I1. Behavioral Objective:

The student given an expression with three or more integers, with or

without grouping symbols, will be able to simplify the expression by

using the.order of operations.
I11. Hathematical ldeas:

A. Simplify within t"e grouping symbols first.

8. 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: )
dook: 7 ‘

doughton Mifflin (1967, 1570) pp. 5
oughton ifflin (1672} s. 4

200k: 3

Addison-Wesiey (1971) pp. 656, (15)




21-12

Level: 21 Step: A Concept: tlumber Sentences
& Pnrases

WORKSHEET

Simplify .the following expressions:

1. (72)°+ "hx 1= . TE e (B s72) =

2. TS B+ 7= _ iz, 16- [-6 -2 =
3. 26 --(72 ¢ 73) = 13. (5 72) 2 (3-"2) =
w72 (BT = G, k=-7+6x73=

5. 3+ (102 75) 15. (7-°7) ¢ (3-"h)=

L + 5

o 18- [G+72) 73] 16. 715 3 [3—‘2] =

7. 12 - (b« 72) 17. 9% 73 -4+ 72=

8. "3 (3-73) = § 18. 25-[("5--2)-1J=

9. [1; x (6 - '2)] + 8 = 19. (C11 - "2) + (6 + 75)

+

0. (h+7)+3=__ 20, “2* (6%73) .
‘ 5-9
— ‘?.Q




Level: 2]

Step: A

{ORKSHEET

Simplify the following expressions:

b (7-1) =

35 - (721 % 3) =

43+ (B x 2 x 73)

16 - (3 - 11)

b + (3 x U) - 76

10 - (8 - ~2)

5 (b -7) =

(=3)% . ("8 +"1) =

377+ (3 71) =

6+ (8§ % 72).
3-8

321

12.

21-13

Concept: Number sentences
& Phrases

(b » "8) + (4 - ;l;) =
[Sx (4-“2’)] +72=

. [(3)(-1!)':' '6] x 712 =

., "16-2x%x"3+hx"2=__
15 (715 +19) - ("6%2) =

6. [8+(3 )+ 2=

17. 24+ "3 +2x 2=

18, (3x7)-(22:71) =

19. 1h- (832 k) =

20

..'[(9+'3)+(1&x"6)]-2- 9 =




21-14

Level: 21 Step: B Concept: Graphs

I. Concept:
Graphs: Graphing ordered pairs of integers on a plane.
t}, Behavioral Objective:

The student given ordered pairs of integers will be able to graph
them on a3 coordinate plane.

I1l. Mathematical ldeas:
A. An ordered pair is required io graph one point on a plane.
2. The signs of the ordered pairs are as follows:

Quadrant | (+,+) Quadrant 11l (-,-)
Quadrant 11 (-,+) Quadrant IV (+,-)

IV. Vocabulary To Stress:

horizontal x-axis quadrants
vertical y-axis origin

V. Activities:
A. Grapnh pictures from coordinates of péints.
B, Use a city map to locate stre=zts.

Text References:

Book: 7

Houghton #ifflin (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-ilesley .(1971) pp. 75-78, (19)

Other References:

"Graphing Pictures', by Oliver E. Eason (J. VWeston Walch).

""Making and Using Graphs and Nomographs'' (Franilin Mathematics Series)
pp. 53-70.




Level: 21
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WORKSHEET
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21-15

Concept: Graphs

Graph the ordered pair on
the number plane. Use the
letter to label the point.

Q (4,3)
R (1, 1)
s (3, "2)

v (3,0)
W (°3,5)
X (1, °4)

T (-4,3)
u (-2, °h)

Y (-2,0)

z (2,2)

Write the coordinate of the
following points.

A ) s ()
B(_,_)- H{_, )
c () 1 ()
D (__,_ ) v, )
E(C_,_ ) K(_,_)
FO ) Li_.,_)



Level: 21 Step: B Concept: Graphs
VIORKSHEET
o .3
e [ R A T 4 T 7 Y
. | '
S R B ,
0 |
| N I A | I. Graph the ordered pair on
? ' N the number piane. Use the
; ! . ietter to label the point.
: | ? A (T4,1) F ("L, )
S S : — -
oo | B (0,3) 6 ("3, 71
I S . ey KUl (s,3) H (0, ~2)
i i T i
e % D (4, ~2) bo(2, 73)
L ‘ f ) - E (3, T4 SRR G B §
i : t
; P Il
Tl
H ; i -
[ ,_..____i__.”_ ,:lg_"_____ ____u%
t i
L - i 2 4 'l 2

e s e _ I{. \rite the coordinate of the
following points.

-4

rad
<Tl

K () ()
L) R )




21-17

Level: 21 Step: B Concept: Geometry

1. Concept:
Geometry: Finding the area of a trapezoid.

It. Behavioral Objectiv.:

The student given the length of the parallel sides and the altitude

of a trapezoid will be able to find the area.

11}. Mathematical ldeas:

Area of a trapezoid: A = %-x h x (b + b') where b and'b! are the lengths

of the parallel sides (the bases) and h is the altitude.
IV. Vocabulary To Stress:

bases altitudé isosceles trapezoid
V. Activities:

Triangles and Trapezoids:

Have the students determine the number of triangles
and trapezoids in the figure.

Answer: There are 113 triangles and 220 trapezoids.

Text References:

trapezoid

Book: 7

Houghton Mifflin (1967, 1970) pp. 434, 441-443 .
Houghton Mifflin (1972) p. 298

Book: 8

Houghton Hifflin (1967, 1970) pp. 141-142, 144, 146 )
Houghton Mifflin (1972) p. 351
Addison-Wesley (1971) pp. 306-307

/
/
995 V
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Level: 2] Step: B Concept:

WORKSHEET

The area of a trapezoid = %.x x (the

Find the area of the following trapezoids., Show your

KR .

AU

3e6

Geometry

of the 2 bases).

work.

ANSWERS




21-19
Level: 21 Step: B . Concept: Geometry

WORKSHEET '

Find the area of the following trapezoids. Show your work.

)
28 g7 s ANSWERS
1. SOROM 1.
(‘4\’)37”"/ J"' /
2. 2.
3. 3.
l‘. l‘o
7ol
/
G,
v
/(3 (./47(./1
5. >
l"(
!

7
/o Crre,

N

£

%

~
—

¢
""-
\\
= e
N
Ny
x
b )
1% o
N
&
<3




21-20
Level: 21 Step: 8 Concept: Number Sentences
1. Concept:

3
Number sentences: Solving word problems involving commission, interest
and discount.

Behavioral Objective:

*The student given a word problem involving percent, will be able to find
the commission, interest, discount or rate.

Mathematical ldeas:

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 lelded by
the original price.

D. The basic relationship used in finding interest is: Interest =
Principal x Rate x Time.

Vocabulary To Stress:

commission principal discount

rate of commission rate of interest rate of discount
interest time sale price
Activities:

A. Clip sale advertisements from newspapers or cataiogues to check
prices or find the rate of discount.

B. Compare bank interest rates from newspaper ads.

Text Referenqes:

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. 194-195, 198, 219
Addison=Wesley (1971)  pp. 284-285, 288 {65,66)

Other References:

imperial Tapes (Intermediate) Tape #3-:

“)o’"
{/f~



Level: 21 Step: B Concept: Number sentences

21-21

WORKSHEET . ¢

Interest:

1.

2.

Mr. Jacobs needed $5500 to buy a business. |f he borrowed this amount
for 4 years at 4% per year, how nuch interest did he pay?

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?

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
rauch interest did he pay?

Commission:

4, Sally sold $84 worth of Christmas cards. If her comission was 20%
of her sales, how ruch did she carn?
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. |f he received a 5%
commission, how much did he earn?
Discount:
7. Luanne's Dress Shop advertised a 40% discoun£ on all coats. [If the
coat Jane bought was originally makred $80, how much was the discount!
8. Vhat is the rate of discount if a book originally priced at $5 was
sold for 337 .
9. A $75 camera was sold at a discount’ of 33.1-2. What was the selling price?
10. Yhat would be the selling price. of the following items at a '50% off' saie?

(a) 8 (b) $24.50 (c) $75.00 (d) $2.36

329 :




21-22

Level: 21 Step: Z Concept: Humeral

I,

Concept:

Humeral: Roman Humerals

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.

Mathematical ldeas:

"Roman numerals involve th. . inciple of addition as well as the

principles of multiplicatic subtraction, and economy.

Text References:

Book: 7

Houghton Hifflin (1967, 1970) pp. 107-111
Houghton Mifflin (1972) p. 28
Addison-Wesley (1971) pp. 28, 30

G
~
<




Level: 21 - Step: Z Concept: Nuﬁeral

WORKSHEET

l. Write the Hindu-Arabic i1, Write the Roman numeral

number for: for:

1. XXt = 1. 8=

2, IX= 2, 18 =

3. XV = 3. 19=

4, KAV = A L -

5. XC = 5. 29 =

6. XXC = 6. 49 =

7. MXL = ’ 7. 999 =

8. cCLI = 8. hi9 =

9, CD = 9. 1969 = ‘
10. MC = : 10, 1357 =
1. MCD = 1. 6h =
12, MCM = 12, 3900 = |
13, 11l = 13. 124 =

14, VIl = 14, 1607 ==

15, XIV = 15. 421 =

16. XXVI = 16, 2447 = -

17. XLIV = 17. 110,000 =

18, XLIX = 18. 550,000 =

19. XCiI = 19. ,’0,0'=,
20, XXXDCl1 = 20, 1482 =
21, MCHLXVI = 21, 2808 =
22, MCDXCII = 22, 903 =
23. DCCIX = 23, 2002 =
24, cxc = 24, 98 =

25. MDCOLXXVI = 3g%. 19 =




. 21-24
Level: 2] Step: Z Concept: Numeral

ENRICHMENT EVALUATIGN

I. Vrite these Roman numerals as Hindu-Arabic numerals. |

1. IV =

5. MMCDXLVII

I'l. VWrite these Hindu~Arabic numerals as Roman numerals.

6. 1,000,000 =

7. 1462 =

8. 1009 =

9. 20,459 =
i0. 10,101 = -




21-25

Level: 21 Step: Z + Concept: Division

i. Concept:
Division: Euclidean Algorithm.
11, Behavioral Objective:

The student given any two numbers will be able to find the grratest
common factor without factoring either of the numbers.

{i1. Mathematical ldeas: .

_ The Euclidean Algorithm uses the division aldorithm 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 Miffiin (1967, 1970) pp. 240-24]
Book: §

Addison-Vlesley (1971) pp. 104,105




21-26

Level: 21 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.
L, 520; 728 b, _
5. 120; 328 5.




2i-27

Level: 21 Step: Z Concept: Geometry

Concept:
Geometry: Completing vector equation.
Behavioral Objective:

The student given points on a plane will be able to complete vector
equations.

Mathematical ldeas:

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 vectcr.
Vocabulary To Stress:

Y
vector symbol for vector AB

Text References:

Book: 7

Houghton Mifflin (1972) pp. 98-99, 282-285 (20)

Book: 8

Houghton Mifflin (1972) pp. 106-107, 294-295 (21, 51).

295



21-28

Level: 2] Step: 2 Concept: Geometry

i
\ « . r=ENRICHMENT EVALUATION

s W

- [ & - < ——eam

N~

e - ’ ’ » -,
. 4 2 o o & o ’ /

7 ~

Use the number plane above to complete the follox::ing equations.

2, [(3,1) to (5,4)1 + [(5,14) to (6,2)] = [(_____,____) to (__,.____)]

— -—
3. WR + = WT

-

b, [(__,___) to (___,___)] + [(3.1) * (3,5>] - l<3,6> + (8,5>f

———

—

. -
5. + RW = TW

2
Cod
e




21-29

. Ny .
Level: 21 Step: Z Concept: Measurement

I. Concept:
Measurement: Frequency Distributions.
I1. Behavioral Objective:

The student given.a histogram, frequency table or frequency polygon
will be able to determine the mean, median, and mode.

{1l. Mathematical ldeas:

A. The mean ‘is-the sum of -all the ltems 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 polygons.

IV. Vocabulary To Stress:

frequency distribution mean
frequency table median
histogram mode

frequency polygon

Text References: ' ' : i
Book: 7

.Houghton ﬁifflin (1967, 1970) pp. 490-49k, (77)

Book: 8

Houghton Mifflin (1972) p. 270 (48)

37




21-30 -

Level: 21 Step: < Concept: Measurement

» WORKSHEET (1)

From the following figures, determine the mean, median, and mode.

F T S

Figure A
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




/
/ \
/

frequency

v omd omd
O =N WITUVNONNOWOO —N

N\
N

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,

nd de.
a mo Answer

4, mean (a) 70 (b) 65 (c) 67'%
5. median  (a) 70 (b) 65 (c) 60

6. mode (a) 70 (b) 55 (c) 80

Scores Frequency s x f

95 | 95
30 4 360
85 10 850
80 ] 12 960
/5 8 600
/0 5 350
Total Lo . 3215

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) 8 L (b) 80 %- (c) 80
8. median (a) 75 (b) 85 (c) 8o
9. node (a) 75 (b) 85 (c) &0

16, Wh. h of the above figures is a histogram?

21-3
Level: 21 Step: Z ‘ Concept: Measurement
- WORKSHEET (cont., 2) o
| (a) Figure A (b) Figure B (c) FigureC
; .
|
|

339



Level: 21 Step: £ Concept: Measurement

WORKSHEET (1)

[oa)

B

N

frequency

Ot 8 0 5 1 43
grades 60 65 70 75 80 85 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.

1. mean (a) 80 (b) 77 (c) 75
2. median (a) 80 (b) 75 (c) 75 %
3. mode (a) 65, 70 & 85 (b) 75 {c). 8o

N

\\\\“\\\
i
I

frequency

.
-

0 + - 4~ — +
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,
niedian, and mode. Circle the correct answer,
4, mean : -(a) 95 (b) 98 (c) 100

5. median (a) 95 (b) 100 (c) 105 E \
6. mode  (a) 90 & 105 (b) 95.'2_ (c) 100

2340




21-33
Level: 2] Step: Z Concept: Measurement

\
\
NORKSHEET (cont. 2) \
|
\

Salaries ?requency s x f g
$6,000 4 25,000
$7,000 3 21,000 1
$8,000 3 2l 000 |
3000 |6 | shoon _
510,000 Y 40,000 ;
$11,000 5 55,000
Total 25 218,000 |
Figure C

—— e—

Figure C shows the salarics of a group of 25 salesmicn. From this
figure, determine the mean, median, and mode. Circle the correct
answer.,

7. mecan (a) $9,000 (b) 55,720 (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 pofygon?

(a) Figure A (b) Figure (¢) Figure ¢




21-34
Level: 21 Step: 2 Concept: HMeasurement
ENRICHMENT EVALUATION (1)

From the following figures determine the mean, median, and mode.

10 ; . R
9 ‘ ' ! -.-1'
3 : ,
7 ! — ‘ i
6 ;
5 - ememt R
> L !
¢ 3 |—— .
g5 | . . .
R — ! ——
w0
ages 100 11 12 13 4 15

Figure A

Figure A shows the ages of 30 boys on the Intermediate Swim Team., From
tne data shown in the figure determine the mean, redian, and mode.
Circle the correct answer.

1. mean (a) 12 (b) 12.8 : (c) 13
2. median (a) 12 (b) 12.5 (c) 13
3. mode (a) 12 (b) 12,5 (c) 13
JO- g A i e
9 ' T i
6 foo > wemamaly ; i
- , AN :
/ N\
é f__--:....._‘___.' ; \ | : .
§ 4 LT v 7N
e 2 T { HEAER
o2 *t : 1 : N
o | :'/3\\.:' i ! . ! V AN
i d : :
0 iy
pounds 36 L0 @2 4% 46 KOG 50 52 G4 56
Figure 8

Figure 8 shows the weights in pounds of 25 kindergarten children. From
the data shown, determine the mean, median and mode. Circle the correct
ansvicr.

b, mean (a) 46 = () 42 . (c) ks
5 3
5. median (a) &5 (v) LYy %- (c) 46
6. mode (a) Wbk (b) 46 (c) 48
. 39
L8 e T



21-35

Level: 21 Step: Z ) Concept® Measurement

ENRICHMENT EVALUATION (cont., 2)

Score Freqﬁency ’ s x f
100 ] 100
95 3 285
90 3 270
85 9 765
( &) 8 640
75 6 450
Total 30 2510

Figure C

Figure C shows the tect scores of 30 students. From the data shown
determine the mean, median, and mode. Circle the correct answer.

7. mean (a)-_81s33- (b) 83 % (c) 8
8. median (a) 85 (b) 83‘§ (c) 80
5. mode  (a) 95 (b) 90 (c) 85

10. Which of the above three figures is a frequency polygon?

(a) A (b) B () ¢




21-36

Level: 21 Step: Z Concept: Number sentences

& Phrases

Concept:

Number sentences and Phrases: Solving consumer problems (compound

interest and installment buying.)
Behavioral Objective:

The student given a problem on compound interest or installment buying
will be able to solve it.

Mathematical ldeas:

" The basic relationship used in interest problems is:

Interest = Principal x Rate x Time.

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

A
pivia
Y



21-37

Level: 21 Step: Z . Concept: Number sentences
» & Phrases

*

WORKSHEET
Lo |

1. Jean opened a savings account with a deposit of $70. The bank pays
3 1y interest, compounded semiannually., What was the amount of
Jean'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.

3. Find the compound -interest on $400 at 8% per year compounded quarterly
for 2 years. '

L, The cash price of a TV set is $144.40. The installment price is $24.50
down and $7 a week for 20 weeks. Vhat is the total installment price?
How much more is the installment price than the cash price?

5. The cash price of a sui% 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. Uhat was the amount of
the down payment! \hat 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.

o
.

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 nmonth 9 months
k, $32 $5 $2 a week 15 weeks
5. $150 $20 $20 a month 7 months
HSWERS

3.

b,

5.

G
e
e
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21 - ANSWERS TO WORKSHEETS
-2, -1, 0, 1 6.
0,1, 2 7.
-1, 0, 1, 2, 3 8.
-1, 0, 1, 2 9.
-4, -3, -2 10.
obtuse. 5.
isosceles
acute 6.
scalene
right 7.
isosceles
acute 8.
isosceles
5.
6.
7.
8.
6. 21 1. 16
7. 20 - 12, 30
8. -18 13. =2
9. 4 14, =21
10, 1 15. 2
6. 26 1. 2
7. 15 12, =15
8. -81 13, -24
90 7 'L'. "'2
10. 2 5. O

47

P T e L L e
oo oo T T
et e e e e N N

none

acute
equilateral
obtuse
scalene
right
scalene
obtuse
isosceles

16,
17.
18.
19.
.20,

16.
17.
18.

19.
20.

21-39

2, 3

~12
-19
16
-3




21-40

Level: 21 ANSWERS TO WORKSHEETS
21-15 |
4,_'_Y v l'o
1T 1 -
::f';: 5 & A (-1, 3) 6 (-2,2)
¢ i B (4,0) H (0,-2) B
) - { c {k,-3) 1@, )
Bl s| |- p (-1, -4) J (-2, 0)
11 'T‘\, N E ("3’ -l) K (-l" 2)
gt ey 4 ‘ s = F (l"l') L (-l" -2)
21-1%
g i,
£ 5y :
’ K (-3, 8 q(2,3)
20 _ L(1,2) R (~4,0)
i
3 W (0’-4) S (l*’-3)

5 - - . ,
7. - Mo(-2, -2) T (2,0) 3
Ell ] g 0 (3, -1) U (-, -3)

. ) |
P (-1’2) V (0’ l*) |
21-18
1. 30 sq. ft.
2. 21 sq. cm,
3. 18 sq. mm.
L, 130 sq. in.
5. 54000 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,
IR
\‘1 {:‘[:‘.U




21-41

Level: 21 . ANSWERS TO WORKSHEETS

21-21

1. $880 6. $100

2. $14 7. §$32, $48

3. $48 - 8. ho¥

b, $16.80 9. $50 :

5. 3% 10. $4, $12.25, $37.50, $1.18

ANSMERS TO ENRICHMENT

WORKSHEETS

21-23

. .

1. 21 6. 20,100 11. 1490 16. 26 21. 1966
2. 9 7. 1,040 12. 1900 17. b4 22, 1492
3. 15 8. 251 13. 3 18. L9 23." 708

4, 25 o, 4o oW 7 19. 10,101 24, 190

5. 10,100 {0. 1,100 15. 14 20. 30,602 25. 1776
. . -

1. VI 6. XLIX 11, LXIV 16. MHMCDXLVII 21. #MDCCCVINI
2. XVl 7. CHXC!X 12, HMMiCH 17. X 22. CMIII
3. KIX 8. CDXLIX 13. CXXIV 18. DL 23. MMl
4, Xiv 9. MCHMLXIX 14, MDCVII 19, MX 2L, XCVIli
5. XXIX 10. HMCCCLVII  15. CDXXI 20. MCDLXXXIl 25. CXCIV

21-30 and 21-31

Ul W N -
o000 o
O W oo~ O
O 00 0o

21-32 and 21-33

V1 W N =
Tcoowo
OW O~ O
TCo L oo

21-37

$75.04
$58.21
$63.66
$164.50, $20

$87, $12
$23.80, $214.20 e

ANV W




21-42

Level: 21 EVALUATION

21-24

[
MCDLXI |
HiX
XXCDL X
el

1. 14,000

2. 110

3. 550,000

b, 1.021

5. 2,447 1

O\WwW o~ O

]

2. (3,1) to (6,2)
3. BT

k. (3,6) to (3,1)
5. TR

21-34 and” 21-35

VW Ny —
OoL 00T
O\W OO~ O
o0 oo

21-38

1. $154.01
2. $2101.25
3. $6h4, $h
b, 935, $3

5. $160, $10

e
cn




Level: 21
Step A

Addition & Subtraction

1. =12
2. 80

3. -h6
L, -15
5. =22

Multiplication

ANSYWERS - Post Test |

Measurement

31. 108 1bs.
32, 430

33. $2.40

3‘*- 3

35, 5

Number Sentences

Number Sentences

21-43

56.
- 57.
58.
59.
60.

$36
25%
5175
$7.20
$50

6. =36 36, =2
7. 96 37. 23
8. 42 38, 2
9. =603 39. 3
10, -48 Lo, -2
Division Step B
n. =12 " Graphs
]2. -16
13. 14 41-50, see graph answer sheet
14, -18
15. 8
Graphs
16. _~ . “ > SEREPUCI S
-5 =4 -3 -2 -1 0 1 2 3 4 &5
17. e—o o o — o629 S
-5 =4 -3 -2 -] 0 1 2 3 4 5
18. & —————— >
-5 =4 -3 -2 -i 0 1 2 3 4 5
19, & O — P >
-5 -4 -3 -2 -1 0 1 2 3 4 5
20, e B SR St — .
-5 <4 -3 -2 -] 0 1 , 2 3 4 5
Geometry Geomet ry
21. b 51. 55,l
22. a 52, 6 —
23, b 53. 50 2
24, ¢ 54, 280,
25. a 55. 12
26. ¢
27. ¢
28. a
29, a
[
30, b ;}()




21-h4

Level:

Step B

Graphs

21 ANSVERS ~ Post Test |
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* " 21-45
Level: 21 ANSWERS ~ Post Test ||
Step A
Addition & Subtraction Measurement
1. -7 31, 26
2. 75 32, 16
S T 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 |
0. -690 : ho, 4 |
Diyision Step B
1. =25 Graphs
12, 7 .
13, 11 L1 - 50 see graph .answer sheet
14, -4 - |
15. 16
Graphs '
16. \, 1 e e - o ¢ . . -~
-5 -4 -3 -2 -1 0 1 2 3 4 5
17. <« -
-5 <4 -3 -2 -1 0 1 2 3 .4 5
18. .-, PSP S S P 5
5, -3 -2 -1 0 2 3 4 57
19. <« +—6- — ?
-5 <4 -3 -2 -1 0 1 2 3 4 5§
20. » ——————6———7
-5 -4 -3 -2 -1 0 1 2 3 4 5
Geomet ry Geometry Number Sentences
21, a 26, b 51. 54 - 56, $12
22, ¢ 27. a 52, 84 57. $501
23, b 28, a 53. 80 58, 20%
24, a 29, ¢ 54, 15 59. $64
25. ¢ 30, ¢ 55. 16 60. $75

Qd
N
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22-1

Level: 22 Step: A Concept: Numeral

i.” Concept:

Numeral: Extending the set of nonnegative rational numbers to
include negative rationals.

i1. Behavioral Objective:

The student given either the graph of any rational number or its
coordinate will be able to write the one not given.

ttt. Mathematical ldeas:

Negative ratioral numbers are rational numbers assigned to points
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

st 1ton Mifflin (1967, 1970) pp. 2-0, (1, 2, 4: Sec. 1-3)
Addison-Wesley (1971) pp. 128-129

-
ISy
\/




22-2
Level: 22 Step: A Concept: Numeral
WORKSHEET

|
Name the number vhose graph is shown. ’ . %

1. -
<
- )
2, Z — " t " U GRS G N\
A ¥ ¥ 1 t ¥ A A DI R | 7
-5 0 5
3‘ PR | &1L [l [ S 1 { [ ] TR
~ A v L] 1] v v L S | T - 77
2 4 8
L" Z N I\ 1 ] [N N [ [ | 1 S
\ 1 ] I 1 1) A Ll R 4 N A J 'j/

5.

4 3 1 I\ { 1 i I | g W
1] ] v ] ] 1 g T v

Graph each number on the gjiven number line.

L
LN

%
6’ L’ . . “ A | " 1 I b1 L 1 2 I o>
. < 6, L; t t \ . | t : 4 r—t—7
< H } 1 1 I 1 1 i ] 1 .
\ T T T T 2 \ V7
-25 0
A Iy 1 Il 1 1 1 L 1 [ ... Y
| “— ¥ ] 1] T T 4 T 4 ¥ V7
1 1
7 2z
pa L % 1 $ s 3 3 L 1 l 3 ~
\ | L4 v ) ] 12 14 4 T L ] r 4
..5 -]
L I 3 ] 3 I i i 4 [ B
~ O F 1 1 1] L4 L] L] 1 T 13 3 1 ] /
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22-3
Level: 22 Step: A : Concept: Order

1. Concept:
Order: Comparing rational numbers,
I1. Behavioral Objective:

The student given any 2 rational numbers will be able to write a
true statement comparing them by using the symbols <, = or >,

11, Mathematical ldeas:

Compariscen property: If M, N€ R, then one and only one of the
following statements is true: M < N, M= N, M > N,

IV. Vocabulary To Stress:
rational numbers
V. Activities: _
Assign Houghton Mifflin (1967, 1970) Book 8 p. 20: 1-8

Extend understanding by using Houghton Hifflin (1967, 1970) Book 8,
p. 20: 9-18

. Text References:
Book: 8

Houghton Mifflin (1967, 1970) pp. 17-21, (4: Sec. 10, 11)




22-4

Level: 22 Step: A Concept: Geometry

Concept:

Geometry: applying the propertie§ of corresponding, vertical,
alternate exterior, alternate interior, and supplementary angles.

Behavioral Objective:

The student given two Barallel 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.

Mathematical ldeas:

When a transversal intersects two parallel lines, eight angles are

foimed ;

A.” pairs of corresponding angles, vertical angles, alternate
exterior angles, and alternate interior angles have equal
measure.

B. two adjacent angles which form a strasghc angle are supplementary
(the sum of their measures in degrees is 180).

Vocabulary To Stress:

supplementary angles (see Houghton Mifflin (1967, 1970) Book 7, p. 425)
transversal

corresponding angies alternate exterior angles

vertical angles alternate interior angles

straight angle (see Houghton Mifflin (1967, 1970) Book 7, p. 268)
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-Wesliey (1971) pp. 292-293

J60
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Level: 22 : Step: A " Concept: Geometry
WORKSHEET

Refer to the figures and complete the statements.

Wwldl= R0
/ /R W L 2=

m L 3=
m L 4=
m Z 5=
w2 6=

jﬁ . . oML 7=

m° L 8=

m L 1=
N\ < mL 2= _
SN m°£.3=7
L b= T
SNE - g5
md 6=
md 7=
m L 8=

W

m°Z.l=
L 2=
‘5/ mZ 3=

md. 5=

mLa 6=

& 7=_100
WL 8=

361
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v,

Level: 22 Step: A Concept: Number sentences

" Concept:

Number sentences: translating word phrases into number phrases.
Behavioral Objective:

The student given a word phrase will be able to write the corres-
ponding open number phrase.

Mathematical ldeas:

A number phrase is a phrase that names a number. An open number
phrase is a number phrase containing a variable.

Vocabulary To Stress:

number phrase variable replacement set or
expression open number phrase reference set

Activities: R

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

- Houghton Mifflin (1967, 1970) pp. 258-262, (41)
Houghton Mifflin (1972) p. 8
Addison-Wesley (1971) pp. 40-42 (10)
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Level: 22 Step: A Concept: MNumber sentences
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

L. the quotient when the product of x and 4 -is
‘divided by 9

iz

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




22-8
Level: 22 Step: B Concept: Numeral
|. Concept:

4

Behavioral Objective:

The student given any rational number will be able to write its
opposite (additive inverse).

Mathematical ldeas:

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.
Vocabulary To Stress:

opposites additive inverse
the negative of a number = the opposite of a number

Activities:

Numeral: naming opposites of rational numbers (additive inverses).

Note: Stress the difference between ' a negative number' and ‘''the

negative of' or "opposite of' a number.

Text References:

Book: 8

Foughton Mifflin (1967, 1970) pp. 14-16, 47, 237, (3)
Addison-Wesley (1971) pp. 128-129

T
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Level: 22 Step: B Concept: Order

Concept:
Order: Simplifying inequalities involving the symbols £, #, £, #.
Behavioral Objective:

The student given an inequality of the form a $b, ajé b, a {5 b, a# b,

wheh a and b are rational numbers, will be able to write an equivalent

statement without the negation.- symbol.

Mathematical ldeas:

a and b are rational numbers. 1If a £ b, thén.a > b. If a#b,
then a < b. If afb, thena>b. If a¥b, thena<b.
Vocabulary To Stress:

nonpositive
negation symbol { /)

IviAa

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 (1367, 1970)- pp. 17:21

O R SRR I 4 & LA AL AT Nl M P st K o g
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; Level: 22 Step: B Concept: Order
VIORKSHEET
Fill in the blank with one of the symbols , , , . to make an equivalent |
inequality. |
i
1. x4y X y |
2, ytz y z
3. afb a b
b, c#d c d
5. ef f e f
6. g#h g h
7. mfn m n
8. p¥aq p q
9. r#fs r s
10, tfy T _ t y
(]

g
<

>
~
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Level: 22 ' Step: B . Concept: Geomnetry

I,

. Concept:

Geometry: constructing with a compass and ruler.
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
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-Vesley (1971), Book 7, p. 264 (TE)
Vocabulary To Stress:
compass bisect’ perpendicular

Activities:

See Houghton Mifflin (1972) Houghton Mifflin (1967, 1970)
’ Book: 8
A. Book 7: p. 100
Book 8: p. 105 A. p. 94
B. Book 7: p. 292 B. ». 95
Book 8: p. 289
€. p. 96
C. Book 7: p. 107
Book 8: p. 105 P. p. 126
D. Book 8: p. 105 E. p. 127

E. Book 8: p. 105




22-12
Level: 22 Step: B Concept: Geometry

Text References:
Book: 7

Houghton Mifflin (1972) pp. 106-107, 292
Addison-desley (1971) pp. 264-266 (51, 52, 54)

Book: 8
Houghton Mifflin (1972) pp. 105, 289 (20, 50) .

Addison-Yesley (1971) pp. 183-184, (41)
Houghton Mifflin (1967, 1970) pp. 93-96, 126-127
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22-13

Level: 22 Step: B ) Concept: HNumber sentences

l.. Concept:

Number sentences: evaluating open number phrases.

Il. Behavioral Objective:

The student given an open number phrase and a value for the
variable will be able to evaluate the phrase.

111, Mathematical ldeas:

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)




22-14 .
Level: 22 Step: C Concept: Numeral

" Concept:

Numeral: Hetermining absolute value

Behavioral Objective:

The student given any rational number will be able to write
its absolute value.

111, Matnematical ldeas:

if a> 0, Ja l = 3 The absolute value of a rational

If a<0, |a]|] =-a number is either that number or

. \ its opposite, whichever is non-
negative,

Vocabulary To Stress:

absolute value = distance from zero on the number line
l al = the absolute value of a

Activities:

A. If you introduce absolute value as “distance 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-Vlesley (1971) - pp. 71-73, (18)

)
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Level:

’

22-15

22 Step: C o Concept: Addition & -
' Subtraction

I. Concept:

Addi

tion & Subtraction: adding and subtracting rational numbers.

Il. tehavioral Objective:

The

student given two or more rational numbers will be able to

compute their sum or difference.

i1, Math
A.

B.

Book: 8

Houghton
Houghton
Addison-

cwatical ldeas:
Audition on the number line.

The sum of any two negative rational numbers is always a negative
retional number.

ff & and b represent negative rational numbers, then Ia! + Ib' =
a+bj.

1o find the sum of two rational numbers a and b when one is pos-
r.ive and the other s negative and ,a! # ,b!, you subtract the

.lesser of |a| and |b] from the greater, and prefix the sign of

the number having the greater absolute value to the numeral for
the difference.

Closure, commutative, associative, additive identity, additive
inverse properties of addition.

The sum of any two positive rational numbers is always positive.

To add two fractions first write them with their LCD, then add
the numerators anc write this sum over the LCD.

Definition of subtraction: |f a, b, c are rational numbers
and a+b=¢, thenc=-a=bandc~-b=a,

If a and b are rational numbers, then o - b = a + (-b).
To subtract a rational number, add its opposite.-
Note: It might help t¢ emphasize that we chanase a subtraction

problem into the associated addition problem in order to use
the addition properties.

Text Raferences:

Hifflin (1967, 1970) pp. 32-55, 108, 220, (5, 6, 7, 8) :
Mifflin (1972) pp. 246, 386, 388-389, (43: 1-18, 72, 73)
tjesley (1971) pp. 130-135, (26, 27, 28, 29)

s




22-16 .
Level: 12 Step: C Concept: Multiplication

i. " Concept:

Hultiplication: multiplying rational numbers.

Il. Behavioral Objective:

The student given two or more ral .na! numhers will be able to
compute their product. )

It1. Mathematical ldeas:
A. If two rational numbers have like signs, their product is positive.

B. If two rational numbers have unlike signs, their product is
negative.

€. <Closure, cormutative, associative, multipl{cative identity,
multiplicative inverse, and distributive properties of
multiplication.

D. Procedure for multiplication of fractions and decimals.

V. 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 expressed by
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) 800k 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) pp..62-72, 108, 220, (10, 11, 12)
Houghton Mifflin (1972) pp. 247, 249, 250, 390-391 (43: 19-27, 73)
Addison-Wesley (1971) pp. 136-139, 258-260 (30)
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22-17

Level: 22 Step: C . Concept: Division

. - Concept:

Division: dividing rational numbers.

Behavioral Objective:

The student given two rational numbers will be sble to compute
their quotient.

Mathematical l!deas:

A. If a, b, n are rational numbers, and b # 0, thena + b=n if
and only if nb = a,

B. To divide by a rational number, multiply by its reciprocal
(multiplicative inverse).

o

Since division has been re-written as multiplication, the
laws of signs for multiplication hold.,

Activities:

Note: Students can usually follow this line of reasoning very
easily:

Text References:

Book: 8
Houghton Mifflin (1967, 197C) pp. 73-77, 108, 220, (13, 14+, -, x, %)
Houghton Mifflin (1972) pp. 247, 249, 250 (43: 28-36)
Addison-Wesley (1971) | pp. 144-145, 147-148, (32)

ot

79
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i Level: 22 Step: C Concept: Number sentences

I. Concept:

Number sentences: using the replacement set to find the solution set.,

11, Behavioral Objective:

The student given an open sentence with a finite replacement set will
be able to write the solution set.

111. Mathematical .Ideas:
Solution set C replarement set

IV, Vocabulary To Stress:

number sentence equality root
open number sentence statement solution set
equation solution . replacement cet

V. Activities:

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 31-3k4,

Text References:

Book: 8
Houghton Miff1in(1967, 1970) pp. 266—271, (43)
Houghton Miff1in{1972) . pp. 384-385

. Addison-Wesley (1971) . pp. 29-30

Gan
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Level: 22 Step: D . Concept: Sets

1. _Concept:

Sets: determining whether a given set is closed for a specified
operation.

It. Behavioral Objective:

The student given a set and an operation will be able to state
whether the set is closed for that operation.

i11. Mathematical ldeas:
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 HMifflin (1972} Book 7, p. 382: 1-12
Book 8, p. 385: 19-22

Note: The chart on n. 385 in Book 8 has an error. Under
Subtraction {whole nuibers} and {even numbers} the answer
is NO,
B. See worksheet on following page.
Text References:

7§ook: 7

Houghton Mifflin (1972) p. 382
Addison-Vesley (1971) p. 170: 3

Book: 8
Houghton Mifflin (1972) pp. 223, 384-385, L0k
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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

{1, 6}, addition

{negative rational numbers}, multiplication .

{negative integers}, addition

{1, 2, 4}, multiplication

{1, 0}, subtraction

{integers}, division

{—;-, 1,1 %}, addition

{rational numbers}, subtraction

{1}, division

{integers}, multiplication

, 76




22-21

Level: 22 Step: D . Concept: Number sentences -

Iv.

. Concepr:

Number sentences: solving equations by inspection.

Behavioral Objective:

The student given a simple linear equaiion in cne variable will
be able to solve it over the set of rational numbers by- inspection.

Mathematical ldeas:

Solving an equation by inspection means finding the solution set by
looking at it, reading it for meaning, and using common sense.

Vocabulary To Stress:

solving over a given set solving by inspection

Text References:

Book: 8
Houghton Mifflin (1967, 1970) pp. 271-275, (44)
Houghton Mifflin (1972) pp. 10-11

Addison-Yesley (1971) pp. 34-35 (5, 6)

577
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Level: 22 Step: Z Concepts: Sets

1. Concept:
Sets: Specifying sets using set-builder notation.
Il. Behavioral Objective:

The student given a set. specified in set-builder notation will be
able to write it out in words.

111. Mathematical ldeas:
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 = ')

Sometimes a vertical slash (l ) is used instead of a colon.
Example: S b;{x‘ x+2=7}
IV. Vocabulary To Stress:

See Houghton Mifflin (1967, 1970) Book 8, pp. 9-11.

|
1
|

-{natural numbers} ' J = {integers} :

{whole numbers} - R ={rational numbers}

V. Activities:

See worksheets on the following éages,

Tegt,References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 9-i1

Other References:

Christian, Robert R., Introduction to Loglc .and Sets, pp. 50-55,
Blaisdell Publishing Ccmpany.

78




Level:

1. {b:

22 Step: Z Concept:

WORKSHEET

Specify each set by roster (list):

Example:

{a :

a>1, a€ N} ={2', 3, 4, ...}

b<4, b€ W =

:.c +5=5 c£ W} =
:d>8,d< 12, dEW =
j:bj =10, €N} =

: FEMV} =
:x';’3=9,x€r<}=

12y - 2=2, y€ N} =

Sets

22-23
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Level: 22 Step: Z - Concept: Sets
WORKSHEET
Write out in words:
Example: {g : g <7, g €W}

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 7 and g is a whole number.

1. {b:b+4=18, b€ R}

2., {x:3x=12, x € R}

3. {y:2y-1=5 y€J}

b, {c: V1 <c<h, c€R}

5. {d: d> 100, d%N}




© 22-25

Level: 22 " Step: Z . Concept: Sets

ENRICHMENT EVALUATION

Write out in words in the space provided.

1. {x: —2<x<5,xéNj

2. {x: x< 11, xEW, x# 0}

3. {y: 4y +7=19, ye N}

L, {a: a€J, a< 0}

5. {b: 3b=1,bER}

J81
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Levels 22 Stept 1 Concept: Sets

I. Concept:
Sets: Thinking independently -~ 'Just For Fun',
II. Activitiess '

See Houghton Miff1in(1967, 1970), Book 8:

A, p. 29
B. p. 219
C. p. 309"

D. pp. LOL4-LOS5
Notes 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:

Buok: 8

Houghton Miff1in(1967, 1970) pp. 29, 219, 309, LOL-LOS.

033




I. Concept:
Sets: Thinking logically -- beginhing logic.
t1. Behavioral Objectives: -
The student given:

22-27

Level: 22 Step: 2 Concept: Sets .

~
A. a sentence containing the word "is", will be able to -tate

whether or not the "js'" can meaningfully be replaced by " =", ‘

|

|

B. a proposition (%) will be able to state its truth value (’T’(;L) ).

€. two propositions, will be able to state truth values using the
operations of conjunction, disjunction, or negation.

111, Mathematical ldeas:

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.

V (75) means ''the truth value of proposition }L M

C. When 2 statements are combined by the word and, the result is
their conjunction. The symbol "A'" is used for the operation
of conjunction.

D. When 2 statements are combined by the word or, the result is
thejr 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 " oM(x)"
"AY uvu ' "wn
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Level:. 22 Step: Z - Concept: Sets

V.. Activities:

Christian, pp. 3-11, (Introduction, equality, propositions and
truth values, basic operations)

Refzrences:

« Robert R. Christian, Introduction to Logic and Sets, second
edition, Blaisdell Publishing Company, 1965.
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Ltevel: 22 Step: Z Concpet: Sets
ENRICHMENT EVALUATION
I. Place a check mark ( V/) 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,

L., The capital of Missouri is Jefferson City-

‘5. Math is fun,
1. Find T(x).

.l. x = "7 is an integer."
’T’(x) = A

2, x= "3 x6+5x3=5x6+3x0"
Y (x) =

3. x= "2y = 8 wheny = 4§
Y (x) =

b x= "2 4+42=2x2"
L3
T (x). =

5, x= "3 <2

T(x) =

11, Let p be "2 x 3 = 6" and Tet q be "4 + 6 = -10", Find T (each of the
following).

i

i

' |

LT (A ~aq - 7 |

2, T(~p V) = 7
3. T'["’(Np/\ ~ q):] =

b, T"[_—(Np/\q)V(p/\’Vq):] =
5. T[N(p Vq)] =




22-30

Level: 22 ' Step: Z Concept: Numeral -

I. - Concept:
Numeral : Using greatest integer notation.
1l. Behavioral Objective:

The student given a rational number written in '"greatest integer"
notation will ke able to write the integer named.

I11. Mathematical ldeas:
A. If n is a rational number, [n] £ n.
'é. If n is an integer, [']
C. [ l] means ''the greatest integer not greater than 3 ;
- Pl |
IV. Activities:
See H.M. (1967, 1970), Book 8, p. 81
Text References:
Book: 8

Houghton Miffiin (1967, 1970), p. 81

[~
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22-31
. Level: 22 , Step: 2 Concept: Numeral

ENRICHMENT EVALUATION

State the integer named by each symbol.

- -
|
1. -
173
- -
2 5‘;
- -
- -
3. ) 3 |
1
, -3_]
.L‘ 3




22-32

Level: 22 Step: Z ~ Concept: Function

1. Concept:
Function: Finding the prqbabiliiy with simple expefiments.
I1. Behavioral Objective:

The student given a simple experiment will be able to find the
probability that a given event will occur. :

111, Mathematical ldeas:

A. If an experiment can result. in n different equally likely
outcomes, then the probability that any given one of these
will oczur is ln

n

B. P(a favorable outcome) = no. of favorable outcomes
no. of possible outcomes

C. plnot E) =1 - P(E).
D. P(E) means the probability that event E will occur.

Text References:

Book: 8 ‘

Houghton Mifflin (1967, 1970) pp. 470-477, (76)
Houghton Mifflin (1972) pp. 202-205
Addison-Wesley (1971) pp. 207-213, (47)

Other References:
Imperial Tapes (Intermediate), #40

Willerding, Probability: The Science of Chance. (Franklin Math

Series), pp. 5-40.
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Level: 22 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

tt. An urn contains 4 red, 3 blue, and 5 green marbles. |f one
marble is drawn at random, find the probability that it is:

1. red

2. blue’
. 3. green

k, red or green

5. not red

111, 1f ‘an ordinary die is rolled, find the probability that the
numbar of dots on its top face is:

1. 3

2. an odd number

3. greater than 4
4, not 6
5. 10
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Level: 22 Step: Z Concept: Geometry

Concept:

Geometry: Tracing networks.
Behavioral Objectives:

The student given:

(A) a drawing of a netwerk will be able to tell whether or not
it is traceable.

(8) the number of twists in a moebius strip will be able to tell

how many sides the strip has or how many loops wull result.
from a given cut.

Mathematical l!deas:

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.

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, pn. 146-149

D. See Bell Series booklet #8 -~ Network§.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 146-149
Houghton Mifflin (1972) pp. 276-277, 303
Addison-Wesley (1971) pp. 55, 143. (TE)

Other References:

Sylvia Hlorne, Patterns and Puzzles iin ‘Mathematics, Franklin
‘Publicatlons, 1970." (The Franklin Mathematics Series)

Donald L. Bruyer, Geometrical Models and Demonstratlons J. Weston
Walch 1963.

Stuart E. Bell, Mathematics In the Making, Booklet #8 -- Networks
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: 22-35
Level: 22 Step: Z Concept: Geometry

ENRICHMENT EVALUATION

1. Write 'es' in the blank if the network is traceable;
write 'no'* if it is not. ’

J91



22-36
Level: 22 Step: 2 Concept: Geometry

2,

EVALUATION: continued

Fill in the blanks with the proper number.

‘A moebius strip with one twist has sides.

A moebius strip with 2 twists has sides.

If a moebius strip with one twist is cut down the middle, how
many loops will result?

.

If a moebius strip with one twist is cut L of the way from one
edge, how many loops will result? :

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 out, how many bands will there be?
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. 22-37
Level: 22 ANSWERS TO WORKSHEETS o

22=2
1. -6 B, <ttt . . . 4 .
) ] 4

2. 15 -%- ]'2'

3 -2 3 9 <l n 1 1

o2y N

5 10 10. P )

6 P 1 2 i 1 4 1 [ N - -2‘ . l6 ' >
~ "6 —l{ -

7. P .
. -25 v o 7

22-5

. 42 =60 ti. 41 =30 i, £1 =80 -
L3 won Z 2 =150 L2100
Lh = §%0 £3=150 - L3=80 -
£5=120 L 5= 30 : < h =100
L6 =60 L 6 = 150 L5 =100
L7 = 60 L7 =150 L6 =80
.8=120 8 =30 L 8 =80

22-7

1. bx 5 -l-(7~l-y)or7""y 9. x% +y

2, y~-6 2 10, 5+ X of

3. 5(3'+ x) 6. 5x + 7 X

4. bx or bx + 9 7. 2y = 2 -
9 8. (x+y) (5+x)%x2

22-10

] > 5. > 9. .>

2. < 6. < 10 >

3, > 7. >

, < 8. <

22-20

1. vyes 6. no 1. no

2. yes 7. no 12, no

3. no 8. vyes 13. yes

L, yes 9. no 14, yes

5. no 10. no 15. vyes

s




22-38

Level: 22 ANSWERS TO EMRICHMENT (STEP Z)
WORKSHEETS
. 22-23
1. {0, 1, 2, 3} 5, {0, 1, 2, ...}
2. {o} ) 6. {6}
3. {9, 10, 11} 7. {2}
]
L, & 8. {-}
3
22-24 : .

l. The set of all b such that b + 4 = 18, and b is a rationa} number.
2. The set of él[ x such that 3x = 12, and X is. a rational numbér:
3. The set of all y such that 2y - 1 =-5, and-y is an integer,

such that ¢ is a rational number between 1 and 4, or
such that ¢ > 1, ¢ <4, and ¢ is a rational number.

(2]

4. The set of all
the set of all

(2]

5. The sét of all d such that d is greater than 100, and d is not a |
natural number. |




22-39

Level: 22 ANSWERS TO ENRICHMENT (STEP Z) (continued)

EVALUATION

22-25

1.

The set of all x such that x is a natural number greater than -2 and
less than 5.

The set of all x such that x is a whole number less than 11, but not
zero. : ‘

The set of all y such that 4y + 7 = 19, and y is a natural number.
The set of all a such that a is a negative integer.

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

T " 0.

1. v 1. T 1. T

2. T 2. F 2. F

3. ' 3. T 3. T

b b T b, T

5. 5. T 5. F

22-31 22-33

1. 7 | " Hi.

2. 5 ] -]-;— I % .+

3. -1

y, -4 2. L 2. L 2. . L

5. 3 4 4 2
3. 12 3. =2 3. L

l.? 123 35

b b 3 o2
5. -1-'31 5. 2 5. 0




Level: 22 Answers - Post Test | >!T
. . "
Step A _g_‘?m“ﬂl ;
* & - [ - 7}
Numeral ‘ : s &
1 o ’
1. -1 ]
2. 18 >|L ,
30 €~2‘ L 3 1 3‘ '} 1 ; _
b, ¢ ¢ Y :
-1 01 )
g ]
S \4 L A F 7S 2 L 2 ~
-20 10 7
Order
6., >
.7. >
80 =-
9. »
lo. <
Geometry
S 1. 1o —
12. 120
13. 70
14, 90 ) I
15. 120 Number Sentences
: Number'Seqtences 36. 0
L , 16, x+ 3 o0or 3+ x : 3%' 86
17. x + l 38, 1
18. Y 5 4 38' 0 1
19. (5 + a) or > a 40. 13
20, 6(2 +y) Step C
Step B Numeral
Numeral W, 4.7
b2, 5
21, 3 43, 4
.22, 0 3 yy, o )
230 ® - l‘s. 8 -
2, 2,34 3
25. =1 Addition & Subtraction
Order _ . b6, -2 %or - l};
26, >
27. <
28. >
29, <
30. >




22-4)

Level: 22 Answers - Post Test |
Step C _ Step D
Multiplication Sets
51, 4 . 66. yes no yes no
52, -20,345 67. yes no yes no
53. -lh‘ " _ 68. no no yec onn
54, 2._or—-§- 69. yes yes -
5 70. yes vyes ,. vyes
55- -30
Number Sentences
Division
4 | . {21}
56, - —or -1 — 72. {6}
3 3 73. {36}
57.: -2.4 7h. Erli
]8 7 75o -5
-2 o a5 2
5. - 5 or 5 3
60. .0486

Number Sentences

61, {-2}
62. {0, 1, 2, 3}
630 {"2) -l) 0’ ‘}

. @
650 {“, ‘}




2.4 ) .

Level: 22 Answers - Post Test ||
Step A
Numeral Order
1. 1 26, <
2‘, -l’ 270.12_
;P U S S S 28, <
-5 10 5¢ . 29. <
l{ E—2 i 4 . 1 - 1 ' A ‘__;l—l‘.>
0 1 1
2
5 él N 2 N 4 Lo ¢ 1 PO
-10 -8
Order Geometri
6. > 31.
7. <
80 =
9. 2 &
10, >
Geometry , 32.
1. 145 '
12, 90
13. 80
14, 135 33.
15, 50
Number Sentences
i 34,
. 16, y+5orS+y
17 b - 6
18, y+ 2
19. %{6 + x) or 6 : X .
‘ 35.
20, 4(3 + x)
Step B
Numeral
2]0 0 1]
22. 7 Number Sentences
23, -1
2k, -5.28 36. 0
25. -3 37. &
. 38. &4
. 39. &
Ffp’ 40, 3.or 3 or ~11




Level: 22

Step €

Numera)

by,
b2,
1'30
Ly,
1'50

078

0
6
2
8
10

Addition & Subtraction

16,
47,

L8,

" 49,
50,

-5 %-or - E%

_n

w 7
-2.35 or -2 56
1.53

 Multiplication

51.
52,
53.
54.
55.

6
-30.149
-18

3
“48

Division

56.
57.

58...

59.
60.

- §-or.-l 2

3 3
-6.23

2

3
L

32
478

Number Sentences

61.
6z.
630
64.
65.

{-3}
{-1, 0, 1, 2, 3}
{'3: -2, -1, 0, !, 2}

¢
{-37 3}

Answers - Post Test i1

Step D
Sets

66. yes vyes
67. yes no
68. yes vyes
69. yes no
70. yes no

yes
yes
yes
yes
yes

Number Sentences

7V, {21}
72, {-3}
73. {-9}
74, {-2}
75. {3}

€99

no
yes
yes
no
no



Other references used in levels 22-25:

Bruyer, Donald. L, Geometrical Models and Demontrations, J. Weston Walch, 1963

Christian, Robert R. Introduction to Logic and Sets (Second Edition), Blaisdell .
Publishing Co., New York, 1965, i

Laycock, Mary, Straw Polyhedra, Creative Publications, Inc.; 1970
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23-1

Level: 23 Steps A - Concept: Multiplication

I. Concept:

Multiplication: Multiplying powers of 10 with positive integral exponents.

11. 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.

111. Mathematical Ideas:

a . b: atb

X X X (x is rational, a and b are natural numbers)

IV. Vocabulary To Stress:

base exponent--An expcnent 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 x5, 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:

Bock: 8

Houghton Miff1in(1967, 1970) pp. 154-158, 170
Houghton Miff1in(1972) p. 234 "
_Addison Wesley (1971) p. 13, (9a-9f, 10a)
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23-2

Level: 23 Step: A Concept: Division

1.

II.

III.

Concept:
Bivision: Dividing powers of 10 with positive integral exponents.

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.

Mathematical Ideas:

If x is rational, a and b are natural numbers, and x # O:

A' Xa =' xa"b
x5 if a>b or
B. x3 _ 1
X - X - if b)a'

Text References:

Book: 8

Houghton Miffl1in(1967, 1970) pp. 155-158
Addison-Westey(1971) p. 13, (9g -91, 10b)




Level:

_ e 23
23 . Step: A ) Concept: Geometry

1. Concepts

Geometrys Proving triangles congruent by ASA, SSS, SAS.

I11. 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) ) :

I11. Mathematical Ideas:

A,

8.

. C.

D.
IV. Voca
coiiy
incl
Text Ref
" Book: " 8
Houghton
Houghton

Corresponding parts of congruent triangles are congruent.

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.

Two triangles are congruent if 2 sides and the included angle of
one. triangle are congruent respectively to two 'sides and the in-
cluded angle of the other.

Two triangles are congruent if the three sides of one triangle
are congruent repectively to the three sides of the other.

bulary To Stress: i |
ruent i ncluded angle- &£ $SS

uded side -~ ASA SAS .

erences:

Miff1in(1967, 1970) pp. 93, 118-131, (20,21)
Mifflin(1972) pp. 280-281

Addi son-Wesley(1971) pp. 184-188, (42)




Level: 23 Step: A " Concept: Number sentences

I.. Concept:

Number sentences: Solving equations using the addition property of equality.
I1I. Behavioral Objective:

The student given a simple linear equation in one variable (no coeff{cient)
will be able to solve it using successive transformations.

111, 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 s 8

Houghton Miff1in(1967, 1970) pp. 282-288, (46)




23-5

Level: 23 - Step: B Concept: Numeral

. Concept:

Numeral: Extending the powers of 10 to include those with negative
or zevo integral exponents.,

11, Behavioral Objective:
The student given a power of IO written either in decimal notation
or with an lntegral exponent will be able to write the numeral in

the form not given,

t1t, Mathematical ldeas:
0

A, a =1 (a #0)
. 3 | -
B, a b, - where a is rational b is an integer, a # 0, -
a : ' .
. -}
C. Specifically: :
lo° = | and lo-b -l where b is an integer,
: b
10

IV, Activities:
Assign Houghton Mifflin (1967, 1970), Book 8, p. 161: 1=12,

Tegt References:

Book: §

Houghton Mifflin (1967, 1970) pp. 158-161, (24, sec. 1=13)
Houghton Mifflin (1972) pp. 234-235

Addison-Wesley (1971) pp. 247-248

467




[ &
‘;.&‘, - ek

23-6

Level: 23 .- Step: B Concept: Multiplication

1. 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,

111, Mathematical ldeas:
a b a+b

%2 o x° = X (x is rational, a and b are integers, x # 0)

”

Text References:
Houghton Mifflin (1967, 1970) pp. 160~161, 170, (24)

Houghton Mifflin (1972) p. 383
Addison-Wesley (|97;) p. 249°

866




23-7

Levei: 23 Steps B Concept: Division

I. -Concept:
Divisions Dividing powers of 10 with'integral exponents.
I11. Behavioral Objective:

The student given two powers of 10 with integral eiponents will be
able to compute their quotient.

I1I. Mathematical Ideas:
x2_ . ,a-b (x is rational, a and b are integers, x # 0)
X

Text References:

Book: 8

Houghton Mifflin(1967, 1970) pp. 160-161, (24)
Houghton Miff1in(1972) p. 383 '
Addi son-Wesley(1971) pe 249
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23-8

Level: 23 Step: B Concept: Geometry

t. Concept:
Geometry: ldentifying the 5 regular polyhedrons,
i1, Behavioral Objective:

The student given drawings or models of the 5 regular polyhedrons will
be able to name them,

i1, Mathematical ldeas:

There are only 5 regular polyhedrons.,

IV, Vocabulary' To Stress:

polyhedron hexahedron (cube) dodecahedron
tetrahecron octahedron icosahedron

V. Activities:

; A. Make each figure using patterns. See Franklin Mathematics Series,

i Sylvia Horne, Patterns and Puzzles in Mathematics, pp. 49-54, for

: directions on how to make a mobile with these figures with either
closed or open surfaces,

B. Make polyhedra out of straws. See Straw Pol hedra, by Mary Layccck,
Creative Publications, Inc., 1970, pp. 30-35, 0.

C. See Bruyr (listed in references), This is an excellent presentation
of this topic. )

D, See worksheet on the éollowing page.
Text References:
Book: 8
Addison-Wesley (1971) pp. 299-300 .
Other References: '

Bruyr, Donald L., Geometrical Models & Demonstrations, J. Weston
Walch, 1963, pp. 123-126, 130.

Horne, Sylvia, Patterns and Puzzles lg_Mathématics, Franklin
Mathematics series, 1970,

Laycock, Mary, Straw Polyhedra, Creative Publications, Inc., 1970, .




23~9

Level: 23 ~ Step: B Concept: Geometry
WORKSHEET
POLYHELRONS
Name of On a.ré ular polyhedron with
Number of faces Polyhedron " this many faces, each face is

a polygon called 3@ ceeeee

4
5
6 B
This regular polyhedron is also
called a ) 3
|
°8 i

dodecahedron

jcosahedron




23-10

Level: 23 Step: B Concept: Number sentences

I. Concept:

Number sentences: Solving equations using the multiplication property
of equality. )

II. Behavioral Objectives

The student given a simple linear equation in one variable will be
able to solve it using successive transformations.

III. Mathematical Ideasz

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 cpposite to both sides.

1. additive property of equality,
2. additive inverses
3. additive identity .

C. Multiplication property of equality:

If a, b, ¢ are rational aumbers,and a = b, then ac = bc.

1. Multiplicative inverses
2, Multiplicative identity

IV. Vocabulary To Stress:
-X is read "the opposite of x"
Text Referencest
Book: 8
Houghton Miff1in(1967, 1970) pp. 288-294, (L7)




23-11

Level: 23 Step: C Concept: Numeral

I. Concept:
Numeral: Expressing rational numbers in scientific notatien.
II. Behavioral Objective:

The student given a rationai number in-decimal form or in scientific
notation will be able to write it in the form not given.

111. 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 1on

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, Ifn = 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 Miff1in(1967, 1970) pp. 161-165, 169, 170, (25)

Houghton Miff1in(1972) . pp. 24, 237 (7)
Addison-Wesley (1a71) pp. 265-267, (59)




23-12

Levels 23 Step: C Concept: Multiplication

I. Concept:

Multiplication: Using scientific nctation to simplify products.

I1I. 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.

I111. Mathematical Ideas:
A. Expressing decimal numerals in scientific notation.
B. Laws of exponents for multiplication.
£. Associative and comﬂptative properties of multiplication.
Text References:

Book: 8

Houghton Hiff1in(1967, 1976) pp. 166-168, 170, (26) _
Addison-Wesley (1971) pp. 271-272, 267, (59, sec. 3)

414




23-13

*Level; 23 Steps C Concepts Division

I. Concept:
Division: Using scientific notation to simplify division.
11. Behavioral Objective: .

Ths student given rational numbers in scientific notation or in decimal
form will be able to use scientific notation to simplify their. quotient.

111. 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 Miff1in(1967, 1970) pp. 166-168, (26)
Addison-Westey (1971) pp. 271-272
.
415




23-14

Level: 23 Step: C Concept: Geometry

I. Concepts
Geometry: Classifying prisms according to their bases.
II. Behavioral Objectives

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.

I11. Mathematical ldeas:

Prisms are classified according to the kind of congruent polygonal
regions that form their bases.

IV. Vocabulary To Stress:

prism. trianéular prism pentagonal prism octagonal prism
parallelepiped rectangular prism hexagonal prism " cube
V. Activitiess

Make models. See Houghton M\fflun(l967, 1970), Book 8, p. 389, and
Addison-Wesley; Book 8, p. 298.

Text References:
Book: 8

Houghton Miff1in(1967, 1970) pp. 385-389, (62, sec. 1-6, rest for rev1ew)
Addison-Wesley (1971) p. 2

£
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23-15

Level: .23 Step: C Concept: Measurement

Concept:

Measurement: Extending conversions within the metric system.

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. )
Mathematical Ideas:
A. Multiplying and dividing by powers of 10.
B. Each metric unit is 10 times the next smaller unit.
Vocabulary To Stress:

" prefixes M hecto mm. Me km.,
milli deci kilo ‘eme dkm. M.
centi deca mega " dm, hm, . micron
Activities:

An easier way to teach this section is to first show how to write i 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: = 19:5_ dkme (1 dkm. < 100)
Now assign the attached worksheets.

After the student can change easily from one unit to the other, then
1ntroduce problems involving more than 1 cm. (or any other unlt)

For example:

27 dm. = ? dkm.
1 dn. = 10°2 dkm.
so 27 dm. =27 x 1072 dkm.'= 2.7 x 10”1 dkm.

Now assign Houghton Miff1in(1967, 1970) Book 8, pp. 178-179.

Text References:

-Book: 8

Houghton Mifflin(1967, 1970) pp..l7h—l79,396, 197, (28, sec. 1=11)
Houghton Miff1in{(1972) pp. 20-21

Addison-Wesley (1971) pp. 256-257

v




23-16

Level: 23 Step: € Concept: Measurement
WORKSHEET

Complete each statement,

Examp[e 1.
| 1 dkm, = mm.
1 dkme = 1 mm, x ioh
» so | dkm, = IOQ mm,
Example 2,

1 micron = km,

9

! micron = 1 km. %10

so 1 micron = 10™2 km.

1. lcm, = dkm,

2. 1 M= dmo

3. 1 mm, = CMe




Level: 23 Step: C Concept: Measurement

WORKSHEET

. ' "23=17 _ 1

\

|

, . _ 1
|

\

Complete each statement,

1. 1 micron = mm, 6. 1 mm, = dkm,

2, 1m = cm, 7. l_ cm, = - : microns
3. 1 km, = _dm. ' 8. 1 dkm = __ km.

1 dm. = m. 9., 1 M= nm,

1 hm, = cm, 10. 1 cm.= M




23-18

Levels

23 Step: C Concept: Number sentences

I. Concept:

Number sentences: Translating word sentences into number sentences.

11. Behavioral Objectives

The student given a simple word problem will be able to write an
equation which expresses the number facts.

111, Mathematical Ideas:

Translating a word sentence into a number sentence is making a
mathematical model of a real-life situation.

IV, Activities:

A,

B.

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 ( = ,&, > , &4 = )
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
Ho M. (1967, 1970), Book 8, p. 312: "'Scrambled X'.

NOTE: The emphasis here is on writing equations, not solving them.

Text References:

“rades

8

Houghton Mifflin(1967, 1970) pp. 312-315, 327, 328, (50)
Addison-Wesley.(1971) pp. 40-42, (10,11)
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v,

. ' 23-19

Level: 23 Step: D ' Concept: Numeral

_Concept:

Numeral: ldentifying significant digits,

Behavioral Objective:

The student given a number reporting a measurement will be able to
name the number of significant digits,

Mathematical ldeas:
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, - .

'8. When a number is written in scientific notation the first factor

is written in such a way that all its digits are significant,
Activities: '
A. Assign Book 8
1. Houghton Mifflin (1972) p. 23: 10~19
2, Addison-tlesley (1971) p. 269: 1.
3, Houghton Mifflin (1967, 1970) pp. 210-211 (Oral Exer,): 1=10, 31-42
pp. 211=212 (Written Exer,): 1-8, 3%=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: 23 Step: D Concept: Numeral
N WORKSHEET

State the number of significant digits for each measurement,

1. 23.20 m,

-

2, 0,003 m,

3. 3.6 x 108 m,

L, 6.8420 x 102 m,

Se 1*07 Me

6. 2.72 x 1072 m.

7. 421,02 m.

8. 14,2102 x IOA me

9, 0,006 m,

10, 6.0 x 107> m.

e 75 me

12, 75.0 m,

1.3. 75.00 m.

14, .,075 m,

- 15, 0075 m.




23-21

Level: 23 Step: D Concept: (Geometry

l. Concept:
Geometry: Computing surface area and volume of prisms and pyramids.
i1, Behavioral Objective:
The student given a drawing of a prism or pyramid with necessary
dimensions given will be able to compute the surface area and
volume,

{1t. 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) Co

Cs To find the volume of any pyramid, multiply %-times the area
of the base times the height, (V = ,}Bh)

IV. Activities:
A, Make models of a rectangular prism and a rectangular pyramid with the
same base and height, See Addison=Wesley p. 3007 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) pp. 390-399, (63, 64)
Houghton Mifflin (1972) pp. 305307, (53)
Addison-Wesley (1971) pp. 306, 313-315




23-22

Level:

23

Step: D

WORKSHEET

Concept: Geometry

Find the surface area and volume of each polyhedron:

.3.

rectangular prism

G-

surface area

volume

surface area.

volume

surface -area

volume



23-23

Level: 23 Step: D Concept: Measuremerit

v,

Concept:

Measurement: Converting linear English units to metric,
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.

Mathematical Ideas:

Refer to Table 3, p; 181 in Hbuéhton ﬁi%fitn'(l967,'1970), Book 8,

Vocabulary To Stress:

“convert conversion factor

Activities:

See worksheet on following page.

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 180-183, (28, Sec. 12-20)

e
]
en




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,

: de 7 ing = . cm,
2, 5 ft, = m, ‘
3. 12 yd, = - : : me”
b, 4 mi, = . km.
5. 600 ft. = km,
6. 3 in. = ' .
7o 6 fto = . _ M
8. 30 mi. per hr, = . kr. rer hr,
9. 530 yd, = ' ) km,
10, 50 in, = ‘ | me
. 7.2 ft, = _m, ..
12, 120 in. = _ __m,
13, 50 mi, = a km,
14, 200 mi, = km.
15, 634 fto = m,




Level:

23-25

23 ) Step: D . Concept: Number sentences

I. Concept:

Number sentences: Using equations in one variable to solve word problems.

11. Behavioral Objective:

The

student given a simple word problem will be able to solve it by

writing and solving an equation in one variable.

111. Mathematical Ideas:

Six-

1.
2,
3.

[ a0V o B

Text Ref
bookz 8

Houghton
‘Addison-

step procedure:

What is asked for?

What number phrases can be written?

Will a sketch help?

Write a number sentence

Solve the number sentence.

Check with the facts given in the original problem.

erences:

Mifflin(1967, 1970) pp. 316-321, (51)
Wesley (1971) pp. 40-42, (10, 11)
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23-26
Level: 23 Step: 2 Concepts: Sets

l. Concept:
Sets: Using truth tables.

I1. Behavioral Objective:

The student given two propositions p and q, will be able to complete
a truth table involving conjunctions, disjunctions, and negations.

1il. Mathematical ldeas:

A. A truth table is a chart showing all possible truth values of a
proposition, given the possible truth values of its components.

The symbol &' is used to show that 2 propositions are
equivalent, i

IV. Vocabulary To Stress: ] :

truth table eqﬁival_ent propo.sitions é::_>
V. Activities: '

A. See Chr%stian, pp. 12-20
References:

Robert R. Christian, Introduction to Logic and Sets, Blaisdell
Publishing Company.

ST
4.

B. Two propositions are equivalent if they have the same truth value.,




.

23-27
}evel: 23 Step: Z Concept:
ENRICHMENT EVALUATION

{. Complete the following truth table:

p | ¢ pPVg ~p ~q ~(pva) ~ PAG

T T -

T F

F T

F F

1. Show by means of a truth table that

429
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23-28
Levels 23 Steps 1 Concept: Numeral
I. Concept;
Numerals Using unit fractions as exponents.
1I. Behavioral Objectives
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 Ideass

A, (a%)2 = a

N L ) ) ) - - a' -: ‘ . ) i )
B, Ja = a7 where a20, a is rational, n is a natural number

1 , ) B
c. Ya =af,
Activities:

See Houghton Mifflin (1967, 1970) Book 8, pp. 252-253.

Text References:
Book: 8

Houghton Miff1in(1967, 1970) pp. 252-253.




'Le.vel: 23 Stép: Z Concept: Numeral

3. 643

ENRICHMENT EVALUATION

Re-write as a single numerals

1. 6415

1
2. Loo2




23-30

Level: 23 Step: Z Concept: Addition &

Subtraction

Concept:

Addition and Subtraction: Adding and subtracting exponential expressions.

Behavioral Objective:

The student given an equation showing a possible sum, difference,
product, or quotient of 2 rational numbers in exponential form,
will be able to tell whether the statement is true or false, and
show written proof,

Mathematical ldeas:
A. Although 102 + 10° = 106%™, (102 + 10%) cannot be simplified
unless a = b,

8. 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 - multi-
plying «» raising to a power, but this relationship is not
transitive, )

Activities:

A. Expand the laws of exponents to include bases of any integer,
not just 10, '

2. gh . gh
63+ 6326"=1
B. Explore examples like a* + a¥ where a, x, y are integers. Example:
62+6 = '
36 + 216 = 252
Therefore, 62 + 63 # 65 because 65 = 7776.
But 62 + 63 = 6° because 36 * 216 = 7776,

Conclusion: The laws of exponents involve only multiplication
and division, There are no laws of exponents ¥or addition or
subtract®on,




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.

6 FALSE 9 +81 =729

o Fedt=3
90 # 729
2, 2323229 '
3. 5352 =5 |
L 34 . 23 = ¢/
5, 482 42 =43
6 B te
7. ¥ - =P
8. a3 +‘a4 = a/
9. b3 p5=p8
10. xu .« x2 = x8
433



23-32

Level: 23 Step: Z Concept: Addition &
) Subtraction

ENRICHMENT EVALUATION

Indicate whether each statemant is true or false, and show your reason
with written proof.

STATEMENT TRUE OR FALSE PROOF

-

W2 443 .y’

.32., 34 =-38 o S . .. :

22 ¢ 23220

23032=65

282 ol o 32

265 23 x 23

h3 - hz = h]

X2+X3=X5

2 o 53 m S

¢ X=X

x2 x3 = xb

4




23-33

Level: 23 Step: 2 Concept: Function

l. Concept:

Function: Finding the probability of combined events.,-

Il. 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,

lli. Mathematical !deas:

A. Mutually exclusive events are events which cannot both occur in
one performance ' of an experiment, ) o i .

B- P(EUF) = P(E) + P(F) if E and F are mutually exclusive events,

C. P(EYF) = P(E) + P(F) = P(EAF) if E and F are not mutually
exclusive events,

1V, Activities:
A. See Houghton Mifflin (1967, 1970), Book 8, pp. 478-484,
B, Wilierding pp. %1-65, 7
C. See Imperial Tapes (l&termediate), Teachers' Manual pp. 82-83
D. Addison-Wesley (1971) pp.214=217,
Text References: “

Book: 8

Houghton Mifflin (1957; 1970) pp. 478, 484, (77)
Addison=Wesley (1971) pp. 214=217, (48)

Other References:

Willerding, Probability: The Science of Chance, (Franklin Math Series).

Imperial Tapes (Intermediate), Teachers' Manual "A Step Furthes'', pp, 82-83,




23-34

Level: 23 Step: Concept: Function
ENRlCHMENT=FVALUAT|0N
Fill in the &«
NOMBER OF ELEMENTS B
Sample
Space E ENF P(EN F) P(EV F)
12 ; 1
15 3 0
20 L s 3
18 6 2
8 2 2

In Mr. Johnson's math class of 36 students, 12 have green_ eyes,
Six students have both green eyes and

-and 20 have black hair,
black hair,

1.

2,

3.
b,
5.

green eyes

black hair

green eyes and black hair

green eyes or black -hair

eyes an9 color but green,

Find the probability that a student has:

e
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23-35
Level: 23 Step: 2 Concept: Geometry

i." Concept:
Geometry: Using Euler's formula.
i1, 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.,

11t, Mathematical ldeas:

Euler's formula: F+V=-E=2

- - . - - -

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. ©5-90.

B. See Laycock, Straw Polyhedra, pp. 31-38, especially.pp. 37, 38.

C. See Houghton Mifflin.(1967, 1970) Book 8, pp. 403, 4Ok,
D. See Houghton Mifflin (1972) Book 8, p. 303, (5, 6, 7, 8)
Text References: |
Book: 8

Houghton Mifflin (1967, 1970) pp. 403-40k
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

X

Suppose you were going to make a polyhedron out of straws. In order
to know how 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:

WORK SPACE Number of edges

1. cube

(8 vertices) . . . C e e e .

2, octahedron

(6 vertices)

3. tetrahedron

(4 vertices)

4, icosahedron

(12 vertices)

5. dodecahedron

(20 vertices)

438




23-37
Level: 23 Step: 2 Concept: Number sentences

I. Concept:

Number sentences: Solving equations involving absolute value,

Il. 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.

111, Mathematical ideas

Zm |a| =2} = 2}2,2?

Text References:
Book: 8

Houghton Mifflin (1967, 1970) pp. 271: 30; 257: 33, 3h4; 294: 32, 34
Addison-VWlesley (1971) pp. 74, 8i




23-38

Level: 23 Step: 2

ENRICHMENT EVALUATION
Specify the solution set of each equation.
1. ‘x] = 12
2, |x + %l =7

3. \Zx + 3‘ = |1

5. “(\ - b= -2

Concept:

Number sentences




23-39

Level: 23 ANSWERS TO WORKSHEETS

23-9

4 tetrahedron triangle

6 hexahedron square (cube)

8 octahedron triangle

12 dodecahedron pen tagon
20 icosahedron triangle

23-16

1. 1073 3. 107! 5. 10%
2, 10 4, 107! 6. 10°
23-17 )

. 1073 5. 10° 5. 10"
2. 10 6. 107" 10, 1078
3. 10 7. 10"

4, 107! 8. 107

23-20

1. 4 6. 3 1, 2
2, 1 7. 5 12, 3
3. 2 8. 5 13, 4
4, 5 9.. 1 14, "2
5. 2 10, 2 15, 2
23-22

1. 864 sq. m,; 1296 cu. m, 2, 312 sq, m.j 264 cu, m¢ 3. 318 sq. me; 378 cu. m.

23-24

1. 17.78 6., 76.2 1, 2,16
2. ].‘50 7. 180 12. 3. 0{‘8
3. 10092 8. 14803 13. 80.5
L, 6,44 9, .4823 14, 322
5. .18 10, 1,27 15, 190,2




23-40

Level: 23 ANSWERS TO ENRICHMENT (STEP Z)
VIORKSHEETS
23-31 .
2, False 64 # 512
3. False 3125 # 15,625
4, False : 648 # 279,936
5. False 256 # 64
6. True 6561 = 81 = 81
7. False 729 - 81 # 9
8., False
9. True Replace the variable with any number and prove true or false,
10, False
EVALUATION
23-27
le pva. 0D ~q. ~{pvq) ~pAgq
T F F F F
T F T F T
T - T F F T
F T T T F
", D q pAq ~{pAq) ~p A q ~ pV g
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
. 8 2, 20 3. &4 h, 3 5., 2
23-32
i. False 14? + i3 =4 3. True 22« 23 a 20
16 + 64 = 1024 . L » 8 =32
80 # 1024 - 32 = 32
2, False 32 . 34 = 38 L, False 23 o 32 & 25
9 « 81 = 6561 8 +9=7776
729 # 6561 72 # 7776




Level: 23 ANSWERS TO ENRICHMENT

EVALUATION -(CONTINUED)

23-32 (cont,)

5. False 280 ot 2 g2 8. False
256 <= 16 = 4-
16 £ 4 9, True
6. True 265 23 2 53 10. False
64~ 8 =8
8=8
7. False 3 - 42 oy
64 = 16 = 4
48 # 4
23-34
t. P(E) P(F) P(ENF) P(EUF)
] ] ] S
3 13 TZ z
1 L 0 8
5 3 15
1 1 3 6
T 13 20 20
1 ] 1 7
3. (3 9 T8
] 1 | 1
T 2 L. 2
23-36
1. 12
2, 12
3, "6
4, 30
5., 30
23~38
1. 12, =12
2, 5, -9
3. l{’ -7
4, ¢

x2 + x3 = x

win S oi— v W~

23-41

Replace x with a
constant and prove
true or false,



23-42

Level: 23 . Answers - Post Test |
Step A
Multiplication Division
1. 10!l 31. 108
2. 105 32. 1077
3. 109 33, 1074
. el 3. 1072
5. 105 , 35. 1677
Division Geometry
6. 104 9. 10Z 36. dodecahedron
1 37. tetrahedron
7. .J?; 10, -3 38. icosahedron
10 10 39. cube or hexahedron
3. 105 40. octaheédron
Geometry Number Sentences
11. ABC S DEF by SAS w. £-73
12. ABD = BCD by SSS , 42, &4
13. ACD = BCE by ASA or ‘ 43, {63 -
ABF = FDE by SAS uh, {112f
14. ABL £ DCE by SAS L5, 8§
15. DAB Z°DBC by ASA ‘
. Step C
Number_Sentences
: Numeral
16, 11
17. 7% 46. 1.776 x 103,
18. {3% 47. 1.776 x 10
19. £2% 43. 3.456 x 10
20. §12% - 49, .000345
' 50. 34,500
Step B
Multiplication
Numeral
51. 6 x 10/
21. 102 | ‘ 52. 4 x 108
22. 1077 or 53, 3.5 x 102
23, 10° 107 54, 4.08 x 107
24, 0.00001 55. 4.83 x 10
25, .00I
Division
Multiplication
56. 2 x.10%
26. 1072 57. 2 x 103
27. 10712 58. 4 x 107
28. 1 59. 5 x 108
29. 106 ~60. 7 x 107
30. 1 :
aﬁ /Z ‘i

. ‘:;’-
H T
*-



3=k

Level: 23 ) Answers =~ Post Test |

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 Sentenﬁes
66. 103 91. 7

67. 1072 | 92. 1llcm,
68. 5 x 10 4 93. 1z

69. 3.0 x 10 94, 35

70. 2.3 x 10 95. 9 yrs.

Number sentences

71, Ix + x = 48
72. 23w + w) = 56 or
2(3w) + 2w = 56

8

73, x + x+ 1 =87

74. .55h = 357.5

75. B+ (B+ 2) =16 or
T+ (T=-2) =16

Step D

lNumera]

76. 1

77. 2

78. 4

79. 3

80. 2

Geometry

81. 14k sq.'m,
82. 64 cu. m.
83. 60 cu. M
84, 480 cu. m.
85. 376 sq. M.




23-kh

Level: 23 Answiers - Post Test ||

Step A
Multiplication Division
B 1. 1oé‘ 31, 107
2. 10 32. 1078
3. 102 33, 1072
4. 107 34, 1012
5. 107 35, 1073
Division . Geometry
6. 10° 9. -l- * 36. icosahedron
103 37. tetrahedron
7. A L 38. cube or hexahedron
10t 10, 10 39. dodecahedron
8. ]08 4o. octahedron
Geometry Number Sentences
11. ABC EFDE by SAS 4. £33
12. DAB = DBC by $SS - h2. p-63
! 13. ABD £ BCE by SAS 43, £2%
14, ABC £ CED by ASA b, §-9%
15. ABD € 8CD by SSS bs, 12.%
Number Sentences Step C -
16. f-ll} . Numeral
17. £5%
18. §-1% b6. 1.492 x '°3u
19. 4% 47. 1.492 x 1077
20. §23 - - 8. 1.923 x 10 |
' 49. .0192
Step B 50. 192
Numeral Multiplication
21, 10° 51. 9 x 108
22. 1076 52. 9 x 1076
23. .00} 53, 3.6 x 102
2k, 1.0 sh, 5.12 x 107
25. 10,000 55. 2.28 x 107}
Multiplication Division.
26. 102 56. 3 x 100
27. 10~11 57. 2 x 103
28. 10 58. 4 x 10!t
29. 1 y - 59. 4 x 107
30. 10 60. 3 x 106

o 446




Level: 23

Step €
‘Geometry

61. hexagonal
62. triangular
63. octagonal
64. rectangular
65. pentagonal
Measurement

66. 10"

67. 10 0
68. 4 x 10 i
69. 2.5x 10
70. 2.3

Number Sentences

71.
72.
73.
7h.
75.

Ex -~ X = 24

2(w + w + 3) = 46
x +x + 1 =16]
8iR = 510

A+ 2A =15

Answers = Post Test 11

Step D.

-

Numeral

~J
[o<]
W N -

Geometrx

8]. 576 cu. h]o
82. 332_sq. i
83. 512 cu. -m.

84. 575 sq. m,
85. 1536 cu. m.

Measurement
86. 15.24 cm.
87. 7.28 m.
88. 101.6 mm.
89. 32.2 km.
90. 1.365 km.

Number Sentences

91. 7

92. 18m.
93. 24

94, 29 -
95. 19 yrs.

23-45
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24«

Level: 24 Step: A Concept: Sets

I, Concept:

Sets: developing the set of real numbers

11, 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.

1tl, Mathematical ldeas:
A. A rational number in decimal form will either terminate or repeat.

B. An irrational number in decimal form will nefither terminate nor repeat,

1V, Vocabulary To Stress:

_/Féj

real numbers N = {natural numbers} /L = {real numbers}
irrational numbers W = {whole numbers} " R = {rational numbers}
rational numbers J = {integers} .

V. Activities:

A. Use the attached explanatioﬁ and charts to develop the set of real
numbers from the set of natural numbers., (pp. 24~3, 24~h, 24-5),

B, Then compare the set of rationals with the irrationals in terms of
decimals and ratios: .

RATIONAL ' . I'RRAT 1ONAL
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) pe- 339 '

449




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 nurber, but he could not
subtract a number from itself; so he created 'zero'', \hen he added zero to

his set he formed the set of whole numbers, For a long time the set of whole

numbers was adequate for man's needs, but eventually the bookkeepers needed
numbers to indicate that state of being "in khe hole'', so negative numbers
were created, VWhen the negative numbers were added to the whole numbers,
the set of integers was formed, This is a very satisfactor; 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

ratfonal numbers is closed for addition, subtraction, multiplication, and
"division. For this reason, these operations are often called the "'rational
cperations', For most of us this set is sufficient, but scientists and
engineers need numbers not in this set, Il or ¥ 2, 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 cur universal

set, For our purposes this set is sufficient, (Ve might, however, mention
that there §s a larger set called the set of complex numbers, The complex
numbers include the real numbers and the imaginary numbers, The imaginari

numbers include numbers 1ike v/ =2,)
430
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Level: 24 : Step: A Concept: Sets

WORKSHEET
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24-6
Level: 24 Step: A Concept:

VORKSHEET
l
s = {0, _;_, -7, --.SL, 6, 0,721, 1, 2.12122,..}

List these subsets of S:

Sets

A = {integers in S} =

B = {rational numbers in S} =

C = {irrational numbers in S} =

D = {natural numbers in S} =

E = ﬁnegative real numbers in S} =

F = {positive real numbers in S} =

6 = {real numbers in S that are not in £ and not in F}=

454




24-7

Level: 24 Step: A Concept: Numeral

1.. Concept:
Numeral: changing a repeating decimal to a fraction,
il. Behavioral Obhjective:

The student given a repeating decimal numeral will be ab'z to
write it as a fraction in lowest terms,

i1, Mathematical ldeas:

A. Yvery 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 (#.M1,) 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 (excrcises 7, 8), 336-338

i T
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24-8
Level: 24 Step: A - Concept: Order

o Concept:
Order: comparing real numbers,
It. Behavioral Objective:

The student given two real numbers will be able to state which is the
greater,

111, Mathematical ldeas:

A, Comparison property ¢. real numbers: |[f a and b are real numbers,
then exactly one of these stateients is true: a <b, a=bh, a>b,

B, lfAtwo real numbers are represented by decimal numerals neither of
which has the repetend 9, then the numbers -are compared by conmparing
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.) §a
,iV.' Ac?ivities:
See worksheet on the following page.
Text References:
Book: 8

Houghton Mifflin (1967, 1970) pp. 237-241, (38, Sec. 12-16)
Houghton Nifflin (1972) (17: 29-31)




l 24-9

Level: 24 Step: A Concept: Order
WORKSHEET

State which of the given pair of numbers is the greater. |f they are
equal, write 'equal'’,

. 5.727 or 5.72

2. -6.278 or 6.278

3. =0.53% or -0.534

L, -6,%56 or -6,455

5, =2.9 or =3.,0

6. 34,55 or 34,5%

70 “7.6]2"’ or "7.6

8. 6.47% or 6,57

9. =214.% or -214.5

1
10, 12.642 or 12,6477 _
\‘ ’ « M |
o | 437 ~




24-10

Level: 24 Step: A Concept: Addition &

v,

Subtraction

Concept:

H

Addition-subtraction: adding real numbers using rational approximations.

Behavioral Objective:

The student given rational appreximations of any two real numbers will be
able to compute their sum and tell whether it represents a rational or an
irrational number,

Mathematical ldeas:

A. A rational number in decimal form efther terminates or repeats.,

8. An irrational number in decimal form neither terminates nor repeats,

C. Addition properties of real numbers: associative, commutative
distributive, identity, inverse

Vocabulary To Stress: ’

rational approximations

Activitiegz

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™8 (1967, 1970) p. 237,

B. Challenge the students to add .585585558... and
' ' .858858885,. .

ls the sum rational or irrational?
Does the. 3 really exist?

Text References:

Book: 8

Houghton Hifflin (1967, 1970) pp. 236, 237, 240, (38, Sec. 10, 11)
Addison-VWesley (1971) p. 342 (exercises 10, 13)




24-1

Level: 24 Step: A ' Concept: ~ Geometry

I. Concept:
Geometry: identifying parts of cones, cylinders, and spheres,
It. 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,

Il1t, MHathematical ldeas:

£’

v 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

. —

eioht - length of EF

————

=

lateral surface - all of the cylinder except
circular regions E and F

center -~ M
radius = ﬂR

diametral chord = ER'

diameter = HK

antipnodal points -~ H and K

qreat circle - the circle containing H and K

small circle - the circle containing L and N

ASO



24-12

Level: 24 Step: A * Concept: Geometry

1Y, Vocabulary To Stress:
(see objective)
V. Activities:

A, Make the models p, 412 (H.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 Geometry, 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

469




" 2h13

Level: 24 Step: A Concept: Geometry
WORKSHEET

IDENTIFY THE PARTS OF EACH FIGURE: .
:é? The figure is called a

The length of AB is called

BD is called

B is the

Circular region D

Length of EB

A1l of the cone except
circular region D is

called
i The fiqure is called a
AT Circular region A
>
Circular region B
| .
| 7B is called
! ) The length of AB is called
i
A1l of the cylinder except
i ’ <circular regions A and B
!
- -! '\-‘ =<1
I, ‘\\\“:iwy,/ The figure is called a

m

A-and C

The circle containing
A and C

The circle containing
F and G




2h4-14

Level: 24 Step: A Concept: Measurement

Concept:

Heasurement:- converting to metric units of area,

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.)

Hathematical ideas:

A. Sce 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 (i967, 1970) .
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,H, 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, 23-2h, and 27-29)

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. 184-187, 197 (29)




Level: 24 Step: B . Concept: Order

1.  Concept:
Order: developing the property of density of the real numbers,
I, Behavioral'Objective:

The student given any two real numbers will be able to find a rational
and an irrational number between them, -

i1, Mathematical ldeas:

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 Hifflin (1967, 1970) pp. 241-245, 250, 251 (39)




2416

Level: 24 Step: B . . Concept: Function

1V,

v,

and graphs

Concept:

Function and Graphs: graphing intervals of real numbers,

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,

. Mathematical ldeas:

A. Property of completeness: There is ohe~to~one correspondence
be tween the set ot 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 cnrcles, 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,

Vocabulary To Stress:
interval one=to=-one correspondence

Activities:

.A, Use Denholm, Making and Using Graphs and Nomogrqphs, to lead

up to and |ntroduce this concept.

B. See worksheet on the following page.

Text References:
Book: 8

Houghton Mifflin (1967, |970) pp. 245-248, (40, also includes work on

densnty)

Other References:

Richard A, Denholm, Making and Using Graphs and Nomographs,
Franklin Mathematics Series, 13970,
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Level: 24 Step: B " Concept: Function & Graphs

——

WORKSHEET

Write the inequality which describes the set of real numbers whose graph
is shown,

l. . [, } { [y { N
< T ﬂ; ) ot ; l4
2, === 4| ||+
2 7
3. < +— %W é’ —rt >
he < e M m— %zzz$agé;g> .
5. L— — fz&{xmsﬂ;z—d,m(g_l_— SR

Graph each inequality over the set of real numbers,

7o 3<x<7 < — ; >

9, 6>x>4 — —— ! i —i >

10, =bh <x<0 g 4 ! i " ; : : >

]]. X>-6

2
V.




24-18

Level:s 24 Step: B Concept: Geometry

i, Concept:

geomctry: Computing the surface arcea ot :Gones, cylinders, and spheres.
II. Behavioral Objective:
The student given a drawing of a cone, cylinder, or sphere with
necessary dimensions will pe able to compute its total surface area,

leaving the answer with as a factor, ¥

I11. Mathematical Ideas:

Lateral surface Arca of Total surface
area base (s) area
Cylinder 2°T{ Rh 2(T1R?) 2TTR(h + R)
Cone TiRs 1R TiR(s + R)
Sphere P —_— TR

IV. Vocabulary to Stress:

lateral surface
base .
total surface

Ve Activities:

A. Use the models they mode for cone and cylinder. Use an orange
or a rubber ball for the sphere,

Bs To show the formula for surface arca of a sphere: Cut a solid
ball in half, Put a nail in the center of the flat side, apd
wind a cord arounc thc neil 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. U1nd 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 arca of the curved surface
should be twice the,arca of the flat surface. If the area of the
flat surface is TIR™, then the area of the curved surface is ZTTRZ.

Since this is a Hen1soH"r » the surface area of the entire sphere
would be ?(ZNT? ) or LTTRA.)




Levals 24 Steps

. Text References:
Book: 8

Houghton=Mifflin (1967, 1970)
pp. W17-122, (69)

Addison-Wesley. (1971)
pp. L14-418

Hough*orn-Mifflin (1972)
pp. 305, 306, 309

B-

Concept:

“24=19 -

Geometry




24-20

Level: 24 Step: B Concept: Measurement

I. Concept:
Heasurement: 'convérting to meiric units of volume

II. Behavioral Objectives
The student given a volume measure in either the English or the metric
system will -be able to convert it to another unit of volume in the
metric system by using two tables of equivalents. (See below,)

II1. Mathematical Ideas:

A. Sce Table 5 (appnoximagely equivalant units of volume) in H.M.
P 189. Book: 8 (1967, 1970)

B. and the table on-p. 191 in H. M. Book 8 (1367, 1970)
C. Property of poverss

tIfa and b are integers, then (IOa)b = 10%P

.

IV: Vocabulary To Stress:
metric unit names (sec p. 177 in He M. Book 8 (1967, 1970).
V. Activities:

A. Have pupils complete and use the table on Pe 191 in H. M, Book 8
(1967, 1970) . i

B. Assign in H.M. - Book 8 (1967, 1970) .
p. 191 (orat exercises) 1-4, 14, 15, 17, 19-22
pp. 191-192 (Mritten exercises) 1-17, 19, 20, 23, 27, 28
Text Referencess
Book: 8 ’ ~ k

Houghton<Mifflin (1967, 1970)
PP. 188-192, 196, 197, 198 (30: sec, 1-6, 9-12)




Levels 24 Stepé C Concept: Function and

1.

111,

Iv.

24-21
Graphs
Concept:

Function and Graphss specifying the domain and range of a relation and
deciding whetier a given relaticn is a function,

Behavioral Objzctive:

The student given a set of ordered pairs will be atle to specify the domain
and range and state whether the given reclation is a function,

Mathematical Ideas:

A. A relation is a set of ordered pairs. The first coordinates uf 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 of the domain can be paired with only one 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 e
grapn. (Sece H.M. Book 8 (1267, 1970) =-top of p. Lh6). (IFf two ordered
pairs have the same f1rs* coordinate, then they must lie on the samz2
vertical line,)

Vocabulary to Stress:

domzin relation
range rule of a relation
function + .graph of a relation

Text Referchces:

Book: 8

Houghton Mifflin (1967, 1970)

pp. Lh3-447, 461, 462 (73)

Addison-tesley (1971)

p. 162



201-22

Level: 24 Step: C - Concept: Geometry

le _Concept:
Geometry: finding the volume of cones, cylinders, and spheres,
Il., Behavioral Objectives:
The student given a drawing of a cone, cylinder, or sphere with
necessary dimensions will be able to conpute its volume, leaving

the answer with I as a factor,

I1l, Mathematical ldeas:

Area of Base Volume
Cylinder I R2 ) T R2h
Cone 1 R? - ’ l R 2,
Sphere | = eeeseeneae : >

IV, Activities:

A. Use the models they made for cone and cylinder, Use an orange '
or an '"erf' bali 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 Hodels and Demonstrations,
J. Weston Walch, 1963, pp. 131~132,

C. Or to compare the voiqme 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 cytinder,

(It should be Z 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 sphere is g-the volume of the cylinder or 3 (Hth)
and h = 2R, so we have .. ( MR%2R) = g 1R3,

470
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Level: 24 Step: C Concepf: Geometry

Text References:

Book: 8

Houghton Mifflin (1967, 1970) pp. k22-427, (70)
Houghton Mifflin (1972) pp. 305, 307, 309
Addison-Wesley (1971) pp. 413-418

Other Referen}es:

Donald L, Bruyr, Geometrical Models and Demonstrations,
J. Weston Walch, 1963,




24=24
Level: 24 Step: C . Concept: MNumber Sentences

i,  Concept:

Number Sentences: solving inequalities in one variable,

Il, 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.,

i1, Mathematical ldeas:

A. If the replacement set is the set of real numbers, then the
solution set for an inequality must be specified by a graph
of 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 & (1967, 1970), T. M. p. 29:11=3 (3) for the
mul tiplication 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 sSolution szt of an [nequality over the set of reals
must be in the form of a graph or an equivalent inequality

2, 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 |deas.,) )
Text References:

Book: 8

‘Houghton Hiffiin (1967, 1970) pp. 294-300, (48)
Houghton Mifflin (1972) p. 366

472




24-25

Level: 24 Step: 2 Concept: Sets

1. Concept:
Sets: Extending operations on sets,
1t. Behavioral Objective:

The student given three sets in Venn diagram or roster form will be
able to specify their intersections, unions, or -complements.,

1. Msthematfcal ldeas:
A. Union and intersection of sets,

B, The complement of a subset A of a universal setV is the set
of all elements of U which are not in A

IV, Vocabulary to Stress:

| 'The complement of A = A’
V. Activities:

See Christian pp. 50-61

Text Reforences: . }
Books 7 . .
Houghton Mifflin (1967, 1970) pp. 19-27 -
-Other References:

Rebert R, Christian, Introduction to Logic and Sets, Blaisdell
Publishing Company.




Concept: Sets
ENRICHMENT EVALUATION

l. Using the Venn diagram below, specif§ by roster (list) the following
subsets of U:

9.
10,

ANSB
ANc

24-26 .
- Level: 24 Step: Z

AN {8NC)
BUcC -

B,

-

AN @BUC)
B'Al ¢

AU (8'N c)
BN (AUc)

I, Letus={1, 2,3, 4,5 6}, A=1{1,2;3},8=1{3,5},¢=1{, 6}
Draw a Venn diagram to illustrate how these sets are related,




24-27
Level: 24 Step: Z : Concept: Sets

ENRICHMENT: continued

{11, 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 1iked Science and English
14 liked History and English
12 liked all three

aY |

2

- Ay
Use ‘the above Venn diagram to obtain your answers for the following.

If all members of the club responded to the survey, how many were
in the club? '

How many liked only Science?

"How many liked Science or History but not English?

How many liked Sci:=nce and English but not History?

How many liked only History?

475
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Level: 24 Step:s Z Concept: Function

I« Concept:
Function: Relating probability to =tatistics=-empirical probability. -
i1, Behavioral Objective:

The student given a random sample of outcomes will be able to estimate
the probability of an event.

Itt., Mathematical ldéas:

A, V\hen 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. Millerding, pp. 66-87
B. H.M. Book 8 (1967, 1970) pp. 435-487.
Text Referencgs: .
Book: 8

Houghton Mifflin (1967, 1970) pp. 485-487
‘Houghton Mifflin $1972) pp. 212-213

Othei References:

Willerding, Probability: The Science of Chance, (Franklin Math Series).




24-29

Level: 24 Step: Z Concept: Function
ENRICHMENT EVALUATION ‘
I. An expreiment consists of drawing 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 7ML TRL T N
White 7R T 111/
Blue THYL THL TR 1117

What is the probability that the next marble drawn will be:

. red

2, red or white

3. green.

4, blue or green

5. red, white, or blue

i1, 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
0 9,805,870 | 11,865
20 - 9,664,994 17,300
w0 ] e2u1,359 62

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 407

L, A person will live to be 107

5., A person age 10 will live to be 407

G
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l 24-30
| Level: 24 Step: 2 Concept: Geometry
E
9

l. Concept:
Geometry: finding any existing point of symmetry,
Il, 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,

111, Mathematical ldeas:
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 AB, '

1V, Vocabulary To Stress:

symmetry symmetrical _ center of symmetry
symmetrical with respect to a point .

V. Activitiess
A. In Houghton Mifflin Book 8 (1967, 1970), explore the points of
symmetry of an ellipse (p. 102), a square p, 102, a parallelogram
(p. 107), a rhombus (p. 107), a rectangle (p. 107), a circle
(p. 101) and a line (p. 103: 17),
B, Assign Houghton Mifflin Book 8 (1967, 1970) pp. 103=104: 1-11

Text References:

Book: 8 . ‘ o o

Houghton Mifflin (1967, 1970) pp. 101-104, (17, Sec. 6, 7, 8)

475




24-3]
Level: 24 Step: Z Concept: Geometry
ENRICHMENT EVALUATION
I1f the figure has a point of symmetry, put a dot where it would be and

label it P, |f the figure has no point of symmetry, write ''none'
on the line beside the figure,

1.
2,
3.
h,
¢ : >
5.




24-32

Level: 24 Step: Z . .Concept: Number Sentences

Iv.

" Concept

Number Sentences: Graphing compound inequalities.,

Behavioral Objective:

The student given a compound inequality will be able to graph it.

x

Mathematical ldeas:

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 comporent sentences.
3,

Vocabulary To Stress:

compound open sentence

Activities:

See H.M. Book 8 (1967, 1970) pp. 300-305 :

Text References:

Houghton Mifflin (1967, 1570) pp. 300-305, (49)

480
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Level: 2b ‘ 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 orx.> L}
3‘. {x:.x<-'2} U {x: x > b}
b {x: x'< -2} () {xex > 4

5 {x: x> =2} NN {x: x < 4}

6; {x: x > -'-2}.U {x: x < 4}




24=34

Level: 24 ANSWERS TO WORKSHEETS
246 _
. 4

A= {0, -7, 6} E = {7, - ;&

B = {0, .;., -7, - ’:E" 6, .721} F= {?')_., 6, 721,10, 2.12122,..} .

¢ = {I, 2.12122,..} « 6= {0}

D = {6} : {

24-9

' l- 5-727 l{. '6-E§6- 8.; equai '
2- 6-278 : 5. equa‘ * 9. -ZII{-K
3. =0.534 _ 6. 3h4.55 10. 12,6427
7- "7-()

24-13

. cone 1. cylinder . 111, sphere
slant height base - center
altitude " base ‘radius
vettex ) altitude diameter
base height -antipodal points
height lateral surface great circle
lateral surface .small circle

24=17

le 5<x<9 7. .

2, x<2 § 7 2

3- 4 _<-. ~ 6 8. A S S eea—) /\

4, ﬁ >7 ] 0 '

5- < X< 9. - rd -

6. 63x210 < e

10, <——M——_?
- 0 7
1. <——9__=ﬂ—_-=,

lz. K .
<——-?-nm=-=-——.-?_>
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Level: 24 " ANSWERS TO ENRICHMENT (STEP 2)
‘ EVALUAT ION
24=26
lo . ‘
1. {3, 4} 6. {1, 2, h, 5, 6}
2, {4, 5, 6} 7o {3 14 6}
3. {4} : 8. {5, }
4, {3, 4, 5,.6, 7, 8, 9} 9, {1,
5. {1, 2,5, 6} 10. {3, 5
. iy, .

lo' 39
2. 6
3. 14
b, 3
5, 4
24=29
e 4y . 1. 32622 4, 9805870
% , LVINEL 70,500,000
2, 3L 2. 17300 5. 9241359
; 30 3564995 3805870
19 S 3. 9241359
. he 55 L3230
5, 1




Level: 24 ANSWERS TO ENRICHMENT

(Continued)
7 24-3)
1. 2. none
14? none . 5.
..\\
24"33 . v
]. <& _..>
» - 4
2. mf;_’ M
3. -

(the entire number line

/
|




Levei: 24
Step A :
Sets
1. £777, - 7,0,—11"‘,3. ,-4.3}
2. {0,-113 3 ’
3. {-¢3,7,.161161116. = .}
b §-73, -.7,-10, 143}
5. {03
Numeral
6. M g, 30 o, AsH1
90 1 999
7. 2. 9, - 4ok
11 999
Order
1. 3.45
12; -.44
13. 72.56
14, .007
15. -4.575

Addition & Subtraction

16. .656656665. . ., lrrational
17.  .hehh6Lhhe. . ., 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

Measurement

26. 5
27. 7
28. 9
29. 1
30. 3.

47,

Angwers - Post Test |

‘Step B

Order

w
w
X B -XzX-]

Function and Graphs

36. -4 < xz2
37. =92x¢0

38'*“f§* — 5

39. ¢ ¢

-1 , 5

4o, e
5 . 12
ngmetrx

L1, 481 sq. me
L2, -68rsq. m,
43. 14bysq.m.
L4, 1081msq. m,
Lks. 33wsq. m,

Measurement

6.

b9,

5 x
L x
8. 1. 3
50. . h 9

Step C

Function and Graphs

Domain [Range |[Function
51. 3,0,5 | 12,3,1] ves
52. &4 43 1 (2,23} no
53. ,4,3| (4,5 | vyes
54 4,55 |3, 5 ,58] no
55. 52,-]’3; {'7’2’1‘:’ no
53 6}

485
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Level: 24

Step C

Geometrx

56, 108 1T cu., m.
57. 288 1 cu, m,
58, €4 N cu, m.
59. llO H cu, m,
60, .21 Il cu,. m,

Number Sentences

61, {x: x <%-}

62, {x: x <1}

63. fx: x >2}
64, . m——

- Post Test |

<~

65. &H__@#Wb

486




o 24-39

Level: 24 Answers - Post Test 11
Step A Step b

Sets Order

1. 7,95, 12102102, . L} 3. A

2. ¢-16.3,-2.3,0,-71 } 32, - C

3. $-16.3,-2.3,43,,0,-713 33. ¢

. §43,0,-713 34, D

5. £43,03 35. C

_ Numeral

" Function & Graphs

8 g, 50 g, IS %, -5& x & 1
B 1" 999 =

37. ~54&x < -1

38. & matn — —>
7. ":‘% 9- -;—;92' "'l* 7
39. ¢ e ...gr_ >
\\\\ ) i N -
Order Lo. N
reer <C,L.6 = 7 >
11, -.66 )
12; 8.78 Geometry
13. 19.21 T
14, .005 . 51, 100Wsq.m.
15. -3.454 42. - 901 sq. m,
43, 1761 sq.m.
Addition & Subtraction bk, 907Tsq. m,
_ ks, 96T sq. m,
16. .5, Rational '
17. 9.7k, Rational Measurement
18. .494994999. . ., Irrational .
19. .686686668. . ., Irrational  46.° 4 x 107
20.. .9, Rational b7, 6 x 107! )
. 48, %.2718 x 1
Geomet:ry b9, 8.4 x 10”
50. 9.834
21. altitude
22. antipodal points’ Step €
23. slant height
24, tateral surface Function & Graphs
25. sphere B
Domain Range Function
Measurement 5t. {7,6,55  |i8,7% yes
T i 52. £8,78  15,6,73 no
26. b x 10 53. {-2’3’2} 587-2'5-3} no
27. 107 Y sh. £4,3,7,2, |$6,12,9,-8,] vyes
28. 1.29 x 107, -25t |7
29. 1.036 x 1074 55. §-1,1,03 |£,3} yes
30. 6.45 x 10

487
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Level: 24

Step C

Geometg

56, 36 I cu, m.
57. 192 Il cu, m.
58. 100 II cu, m,
59, 108 1 cu, m,
60, 96 1 cu, m,

Number Sentences

61, {x: x >11}

€ -

62, {x: x <L}

-12
63, {x: x>-1}
o, < :

"Answers - Post Test 11
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25«1

Level: 25 Step:s A Concept: Numeral

I.

II.

IIX.

Iv.

Concept:
Numeral: Reading radical expressions.

Behavioral Objectives

The student given an integer written as a radical expression (square
root only) will be able to write the integer.

i Mathematical Ideas:

A. 73f x and y are real numbers and x2 = y, then x is a square root of Y.
B. '\,‘a is used to denote the positive square root of a (a2 0).
C. =2 is used to denote -the negative square root of a (a0).

Vocabulary To Stress:

-\ra' = positive square root of a -'\}a = negative square root of a

radical sign ()
Activities:

A. Assign HM, 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 e:xamples like

(-3)2 =3 to insure the understanding of positive and negative
square roots,

.

“Text References:
Book: 8

Houghton Miff1in(1967, 1970) pp. 336-338, (55, sec. 1-25)

Addison-Wesley (1971) pp. 324

499



Level: 25 Step: A ' Concept: Order

1. Concept: "

Order: Using order to estimate square roots.

I1. 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.
I11. Mathematical Ideas:
‘A, 1f n is a perfect square, then YA is an integer.

B. If a, b, x are positive integers and a?<& x 4 b2, then a € YX «&
b, and -~ b< - ¥X'<{ - a

1IV. Activities:

Assign Houghton Mifflin, Book 8 (1967, 1970) p. 339: 9-19°
Addison-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




Level: 25 Step: A Concept: Geometry

1. Concept:
Geometry: Solving right triangles.
11. 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.

111. Mathematical ldeas:

A. Pythagorean Property: If a,,b, and ¢ afe the measures of the

gides ofza right triangle, and ¢ is the hypotenuse, then a~ +
= ¢c“,

B. Multiplication property of square roots: If x and y are positive
real numbers, then VX = X 0.1&’

C. When a number is in simplified radical form; (square root only),
there are no perfect squares under the radical sign.

VWT" ovzﬁr = 2a
Example: fyﬁi;fa = ¥3 - fa? =(Yh§5 (@) = a §3

D. lIrrational numbers should be expressed in simpTified radical
form. '

Example: V5/->’<_2 = VT.VXZ = (/5) (x) = x/S_——'

Text References:

Example:‘f a2

Book:' 8
Houghton Mifflin (1967, 1970) pp. 339-343, (56)

Houghton Mifflin (1972) pp. 279, 402
Addison-Wesley (1971) pp. 310, 325, 326

. | | 492




25-4

Level: 25 Séep: 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~- '-~"2s5 and a finite 1
replacement set. of ordered pairs will be able ¢ zi* ¢he 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. 1In 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

Héughton Miff1in(1967, 1970) pp. 432-437, 460, 461, (71: sec. 1-13) .




S S . 25-5

Level: 25 Step:' B Concept: Numeral
I. Concept:

Numeral: Calculating square roots by the ''divide and average'
me thod. : .

Ii. Behavioral Objective:
The student given a positive rational numbér in decimal form will
be able to anproximate its positive square root to the nearest
tenth using the ''divide and average' method.

Itl. Mathematical ldeas:

— . A. Density-of real numbers.

B. If a, b, x are positive real numbers and az(x_<b2, then

a<1G;E:b.

C. See Houghton Mifflin Book 8 (1967, 1976) p. 34k, second method
or Addison-Wesley Book 8 p. 330.

"jterative' 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. 34k4-346, (57)

Houghton Mifflin (1972) pp. 171, 260

D. Note: The "divide and average' method is also called the

Addison-Wesley (1971) pp. 330-331
|
|
|
|
\
\

KT‘ ' 494




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: ‘5

A. A linear equation in iwo variables is an equation that can be
written in the form Ax + By + C = 0,.where a, b, ¢ 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 1line.
IV. Vocabulary To Stress:

linear equation .linear relation linear function_
V. Activities: .

A, The conventional metﬁod 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 1line, :

~

Example: 2x +y = 6

1) Solve for ys y = «2x + 6

: 2) Make a chart, pick 3 x-valdes, and find the corresponding-y-vaiues:

£

X

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 Miff1in(1967, 1970) pp. 447-451 .
;IERJ!:~ Addison-Wasley (1971) pp. 164-165, (37)




25«7

level: 25 Step: B Concept: Measurement

I.

II. -

III.

V.

Concept:
Measurement: Converting into metric units of mass and capacity.
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)

"Mathematical Ideas:

A. See Table 7 (approximateiy equivalent units of capacity) in H.M.
Book 8 (1967, 1970) p. 194.

. B. Also see the table made below (Activity A).

Vocabulary To Stress:
capacity liter mass gram
Activities:

A. Make a table like the one on p. 177, H.M. Book 8 (1967, 1970) using
units of capacity instead of length.

Exaniples Multiple of
unit o a liter
ml. 10“3
cl, 16"2
dai. T
1. - 1
1
dk1. 10
hi. 102
k1. 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).

T

19
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Level: 25 Step: B Concept: Measurement

Text References:

Book: 8

Houghton Miff1in(1967, 1970) pp. 192-195, 199, (30)
Addison-Wesley (1971) p. 257

Grade: 7

Addison-Wesley (1971) p. 327
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Level: 25 Step: B Concept: Number sentences

I.

II1.

III.

Iv.

Concepte

Number sentencess Solving inequalities in two variables,

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,

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).

Activities:

" A. See H.M, Book 8 (1967, 1970) p. 437 (exercises 21-26)

B. See worksheet on the following page.

Text Fefercnces:

Books &

Houghton #iff1in(1967, 1970) pp. 436-437, (71, sec. 14, 15)

498




25=-10

3. 2x +yp)=2

Level: 25 Step: B Concept: Number sentences

WORKSHEET

Given the set S = {(-2, -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 +y40

+

2. Y-XEO

4, y - 2x¢{2

5.x + 2yl

493




Level: 25 Step: C Concept: Numeral

I. Concept:

Numeral: Calculating square roots by the algoiithm method.

I1. 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. ’

{11, Mathematical ldeas:

2

A, (a+ b)2 =a" 4+ 2ab + b2 where a, b are real numbers.

B. Yréz +2ab+b% =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.

e - - 909




Level: 25 : Step: C Concept: Numeral

FOR THE TEACHER ONLY:

EXPLANATION OF ALGOR!THM 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: N

(10a + b)2 = (10a +b) (10a + b) = mOag + 10ab + 10ab + b2 =
: 100a® + ~ 20ab  + b2

Now let's try 23:

23 =102+ 3 =20+ 3

' Square;
23 (20 + 3) (20 + 3) = 400 + 60 + 60 + 9 = _
%_; " 400 + 120 +9 =529 .

9 A )
46 :
Compare:
» .
100a2 + 20ab + b2 (a=2,b=3)

100°4 + 20723 + 9
oo+ 120 +9

Now find the square root -of 100a + 20ab + b2

, '\/100a2+20ab—+ b2 L

We know the square root of a trinomial is a binomial, so our rootzwill
be in the form x + y. Find x. We know that our first term (100a%)
came from squaring the first term in 10a + b,

So x must be 10a.

We now have: 10a

’%OOaz + 20sb + b2

Square the ]0a and subf}act.

103

'\/100a§ + 20ab + b2

=== 500




Bring down the rest of the terms:

10a

\/100a + 20ab + b2

lOOa

20 ab + b2
Where wil]ﬁthe second term in the root come from?
20ab + b2 =  b{20a + b)

so divide: b

20a + b / 20ab + b2

Our divisor is 20a + b.

Where did this come from?

20a is just 10a doubled, and the second term in the quotient 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.

qx//iOOa + 20ab + b

lOOa
20ab + b

Double the quotient (10a) and use this for the trial divisor:

10a

WZ/SOOag + 20ab + b2
100a

2
20a ) 20ab + b

Divide 20ab by 20a and put this quotient above the dividend as the
second term in the quotlent

b

‘\//iOOa + 20ab + b

lOOa

20a ) 20ab + b

90



25-14

b is also the second term in the new divisor: (See explanation above.)

10a + b

N/
. 10022
100a 2

20a +'b ) ’ 20ab + b

+ 20ab + b

Multiply:

10a + b
- 2
\/100a3 + 20ab + b
100a 2
20a + b 20ab.+ b
20ab + b2

Now apply this to 232:'

232 = (20 + 3)2 =400 + 120 + 9

20 ’ . A

/ -
-\ Loo + 120 + 9
400
120 + 9

Double 20 to get 40 for the trial divisor:

20
'x/;oo + 120+ 9
400 '
4o 5’ 120 + 9

120 4'40 =3, so 3 is the second term in the quotient and also in
the divisor.

20+ 3

-\/400 + 120 + 9
Loo
o + 3 ) 120 + 9

Multiply:
20 + 3
—L/;OO + 120 +9
Loo
Lo + 3) 120 + 9
Q f?(){}




Now let's write this as: Y 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.

529 20
koo
129

Double 20 and divide }nto 129. 129 + 40 = 3. Put the 3 in the quotient
and ddd it to the divisor. Multiply 43+ 3. '

V 529 20
400
Lo + 3. N29 3
43 J129 4 4 |
23
So 529 = 23 "
Now let's find a shorter method; V529

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 #ill have-a 10 in the quotient.)

323,
Now find the largest perfect square that is less than or equal to 5.
vV %«Zgo

N
.

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.

- 'TN
] ﬁg
W W

(We will always bring down 2 digits at a time because for eviry 2 digits
in the dividend there will be one digit in the quotient. = 100.)

Find the new divisor by doubling the quotient.

504
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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 nultiply by 10,

4o J 129

Now divide and place the quotient above the dividend and add it -
to the divisor.

23
VR,

Lo + 3j 129

43
Multiply the last digit in the quotient by the diviscr.

Vi

>

Lo + 3}129

43/ 129

Now we are ready to learn the algérithm.

e R




ALGORITHM METHOD FOR CALCULATING A SQUARE ROOT

Find the square root correct to the nearest tenth: - 123.

1. Group the dividend into pairs of digits beginning at the decimal
point and going in both directions. (1 f 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 d§cimal point, let the extra digit be the one farthest to the
left.

V- J23.40

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.

- A/

]
V12340
I .

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.)

1 .
\]-Lz..3 {....i g'
i

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
VIBL

20 ) 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. Ré-write the trial divisor as
one numeral.

11.
1350
1

20 + 1) 23
21




25-18

" 6. Multiply the new digit in the quotient by this trial divisor,
place this product under the dividand, and subtract.

1,
'L’\“:.@Ji,q,

20 + 1 | 23
- 3 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
poinit in the dividend. For every group (usually two digits) in
the dividend there will be one digit in the quotient. Carry out
the quotieint to one more decimal point than 'is needed;- then round off.

11.10 ° =11.1

"/ 23,5000,
20 + 1)‘23
21
220 + 1 )"27;0
221 /221
2220 + 0 | 1900
2220 ) 0

1300

21 .
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25-20

*

Level: 25 Step: C Concept: Function & Graphs

I. Concepts

Function & Graphs: Graphing linear inequalities in two variables,

II. Behavioral Objectives:

The student given a simple linear inequality in two variables will be
able’'to graph its solution set over the set of real numbers.

“
IIY. 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 (%,=) half-plane on one side of the graph of the associated
equation,
IV. Vocabulary To Stress:

open half~plane closed half-plane

V. Activities:

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 ypmx + b, the half-plane above thé 1line is shaded.

You might also include problem #18 on p.. 447, H.M. Book 8 (1967, 1970).

Text References:
Book: 8 -

Houghton Miff1in(1967, 1970) pp. 452-454, (74)
Houghton Miff1in(1972) pp. 367, 370-371, (67)
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25-21

Level: 25 Step: D Concept: Numeral

-

I. Concept:

Numeral: Using tables to find rational approximations of positive
square roots.

"11. Behavioral Objective:

The student giver any natural number < 101 or any perfect square L

10,000 will be able to write its positive square root correct to
the nearest tenth using tables.
11l1. Mathematical ldeas:
A. Tables:
Addison-Wesley (1971) Book 8, p. 333.
B. Rounding decimals to the nearest tenth.
. 1IV. Vocabulary to Stress:
W= "and "' 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 "y '. The perfect squares __

£.10,000 are listed in the co]umn headed " n2 ", To find V7921
ing the table in Addison-Wesley p. 333, look for 7921 under -

“né and find “its square root under "n'. To find "3V, look for .
31 under ''n'" and find its square rout under "V '.

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

Levels 25 Steps 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. V36l o 11, 841
2. 98 12.'\f§§:2
3. 2601 13.\ sa
4.\t w.\s2
5. \[8464 15,13
6. 196 16.\ 6724
7.\51 , 17.\7
1.7
5.\ 65 10. ] 7744

10, | 2401 ' 20.°\ 43

) i |




25.23

Level: 25 Step: D ' Concept: Function & Graphs

I.

II..

III.

Iv.

Concept:

Function and Graphs: Graphing systems of linear equations in two variables,

Behavioral Objective:

The student given a system of two linear equations in two variables will
be able to solve the system by graphing.

Mathematical Ideas:

A, To solve a system of equations overﬁe 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,

Vocabulary To Stress:
inconsistent dependent system df equations
Activities:

Assign in Houghton Mifflin (1972) pp. 368-369. This explanation is
simpler than in the (1967, 1970) edition,

Text References:

Houghton Miff1in(1967, 1970) pp. 454-458, (75)
Houghton Miff1in(1972) . pp. 368-369
Addison-Wesley  (1971) p. 166



2524 . .
Level: 25 .Step: 2 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:
Y = for all, for every 3 = for some, there exists

V. Activities:

See Christian, Logic and Sets, pp, 66-79.

_ References:

Robert R. Christian, Logic and Sets, Blaisdell Publishing Company,
Second Edition, 1965.

E ‘ 013




 25-25

Level: 25 Step: Z
ENRICHMENT EVALUATION

* Let B = gb, 1, Zl . Determine the truth value of each of the
following propositions, and defend your answer.

1. (W x€B) (x+1=2)

2. (2 x€B) (x +1 = 2)

3. (ExeB.) (x2+ x + 1 = 0) ,
L, (yxes)[_‘x+(z~+7)'= (7:!-x)+_27

5. (Y x€B) [x-(2-7)=(7-x -2)]

6. (I xEB [x-(2-7)=(7-x -2]




25-26

Level: 25 Step: Z.A Concept: Numeral

I. Concept:

Numeral: Calculating square roots by the ''sum of odd numbers'
me thod.

Il. 'Behavioral Objective:

* The student given a perfect square will be able to calculate its
positive square root, using the ''sum of odd numbers'' method.

111, Mathematical ldeas:

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 0dd Numbers' Method'.

C. Assign Worksheet on p. 25-32.

e o1




3 25427
Level: 25 Step: 2 Cc_mcept: Numeral
WORKSHEET
The Sum of Odd Numbers
Fill in the .blanks:
gg:b:;dgfuds s
1 1= 1
2 1 +3 = 4
1 +3 +5=
1 +3+5+7=
1 +3+5+7+9 = 25
1 +3 +5 +7+9 +11 =
7 - 1+345+7+0+11 +13 = )
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
910




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 = .\l
.
If the sum is 81, there are addends., wLSI = .
If there are 12 addends, the sum is . \l =12,
1f the sum is 169, there are _ addends. 169 = .

Now read the page entitled "Calculating Square Roots by the 'Sum of
0dd Numbers' Method". '

917



25~29

Level: 25 Step: 2 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.

\|‘3 84 4,

2. Subtract 1 from the first group.

\|3s,44'

-1

37

3. Subtract each successive odd number until there is not enough left to
subtract the next odd number,




25-30

Level: 25 Step: 2 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.

(‘\
‘\!,3 3.4 4,.

:_av’
37
=3
34
:LEL"
29
:;Zv/
22

{(We subtracted 6 times.)

=9
13

=lis
2

5. Double the entire quotient and annex a 1.

6 x2= 12
annex a 1 =y 12 1

6. Bring down the next group and subtract the number found in Step 5.




25«31

Level: 25 Step: 2 . Concépt: Numeral

Calculating Square Roots Ly the "Sum of Odd Numbers" Method -~ Continued
7. Repeat Steps 3 -~ 6 as many times as necessary.

6 2

e

- 1

37
- 3

34
:._5-
29
=z
22
:__9-
13

211

244
-121
123

- 123

Now do the.following worksheet.

L -




25-32

Level:s

Find the positive square root by the "sum of odd numbers" method.

25

Al 1

6 9

Stép: Z Concept: Numeral

WORKSHEET

3.'\(1 7 .6! 4

521




25-33

Level: 25 Step: 2 Concept: Numeral

WORKSHEET -~ Continued

5.{1 1.5 6 8.\‘2809




25-34

Levels 25 Step: 2 . Concept: Numeral

ENRICHMENT EVALUATION

Find the following sqdare roots using ‘%he'"sum of odd numbers" method:

1.-\’1024 4.'\[3136

2\ 5 7 6 5.'\1'2025




25-35

Level: 25 Step: Z * Concept: Function & Graphs
!. Concept:

Function and Graphs: Using arrangements, permutations, and
combinations.

11. Behavioral Objective:

The student given a set of objects will be able to determine
how many ways those objects can be arranged, wnth or without
regard to order.

¥

111, Mathematical ldeas:

A. n! =nx (n - l) X (n=2)x...%x3x2x l (n f ctorial)

- - - . - -

B. ‘4! =4 x 3 x2x1 =24 (4 factorlal)

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:

<é b,c 3 has 3 elements. There are 6 permutations
of khns set if all 3 elements are taken at a time.

P(3,3) =3t =3 x2x1 =Q@
The 6 permutations are: abc ach 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:

Ea,b,c{? has 3 elements. There are 6 pemutations of
this set if 2 elements are taken at a time.

P(3a2) =3 x2 =@

The 6 permutations are: ab ac ba bc ca c¢b




25-36

Level: 25 Step: Z Concept: Function & Graphs
I11. Mathematical ldeas: (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 ccmbinations
of a set of n objects taken r at a time, then

C(n,r) = ¢(n,r)
Pir,r

Example:

ga,b,cg has 3 elements. There are 3 combinations of
‘this set if 2 eleménts are taken at'a ‘time. ) -

The 3 combinations are: ab ac bc

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.‘Zd (tree diagrams)

D. Houghton Mifflin Book 8 (1967, 1270) pp. - h93-500.
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.
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Level: 25 Step: Z
ENRICHMENT EVALUAT 10N
. Permutations

A. How many different ways can 5 bioks be arranged on a shelf?

B. How many different 3zdigit numerals can be formed from the
digits in l,2,3,h,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?

. kI, _Combinations

A. How mény commi ttees of 4 persons can be appointed in a
club with 10 members?

B. A bow! 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?

I1l, A bag contains 10 red marbles and 4 white marbles. If 3 ~
marhles are drawn at random, what is the probability that:

A. ali are red

B. all are white

C. 1 is red and 2 are white

D. 2 are red and 1 is white

s
D




Level: 25 Step: Z Contept: Geometry

I. Concept:

Geometry:s 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.

I1I. Mathematical Ideas:

A. Length of side opposite A / .. . . . \)
t:_m A . Length of side adjacent A :_}‘_when A is an acute_[_ in a I‘:%ght..A, .

B. - Length of side opposite A '
in 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:
Encouragze students to cover as much as they can. Although the behavioral

objeciive only includes finding ratios, the 3 texts lisﬁed under references
all present excellent units covering more than this one concept.

|
|
|
Text References: : ' ‘
Book: 8 i

|

Houghton Miff1in(1967, 1970) pp. 353-358, (59)
Houghton Miff1in(1972) pp. 334-343, 348 (59,60,61)
Addison-Wesley (1971) pp. 363-366




- 25-39

Level: 25 Step: Z

ENRICHMENT EVALUATION

Complete the following statements:

B ' B
Figure | . Figure 2
‘\ 0 6 é 2
c -
A . _ C A
“ = P T Y SR ..
In figure | above: ’ In- figure 11 above:
1. SinA= 7. m°L A=
2. Cos A= 8. SinA=
3. Tan A = 9. SinB=
4., SinB = 10, Tan A = - '
5. Cos B =
6. Tan B =




25-40

Level: 25 Step: Z Concept: Number Sentences
I. Concept:

Number sentences: Using implication and proofs. -

Il. 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.

111. Mathematical l!deas:

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 -§>q means

p implies q or

if p, then q or

p only if q or

q is a necessary condition for p or
p is a suificient condition for q

VI W0 N o~

C. Some important properties of implication:
1. Ifp Jlr?q, and q =7r, then pasfr
2. If p mpq, thenmq w9 ~sp
3. If~q =P~p, then p =pq
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

Level 25

25-10
1. {2, 1) @, -2) (-1, =23}
2. {(-2, =1) (-1, 2)}
3. §(-1, 2) (1, -2}
4. {1, -2) (-1, 23
5. f(-2, <1) (1, =2) (-1, -2)}
25219
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_ 105 3.2
2522
1. 19 6. 14 11, 29 - 16, 82
2. 9.9 7. 5.6 12, 62 17. 2.6
3, 51 8. 71 13.79.2 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 Z)

WORKSHEETS
25.27
3 9
4 16
5
6 36
49
8 64
9 81
10 100
1 +34+S5 +7++9 4+ 11 +13 +15 +17 +19 + 21 = lgl

1 4+3+5+7 49+ 11 +#13 15 +17 +19 + 21 + 23 = 144

2528
1. 16, 16, 16
2. 9, 9
25-32
1, 13 3. 42
2. 26 4, 68

3, 144, 144
4, 13, 13

5. 34 7. 72

6. 23 8. 53

-~
w

9., 61
10, 38



25-42

ANSWERS TO ENRICHMENT (Continued)

EVALUAT1ON
25425
1. F, 0 + 1 ¢
2, T, 141 =
3. F, 2

0 +0+ *#0
12414120
22+2+’;£0
. 4. T, commutative and associative properties of addltzon

5.Fy 1= (27 #(7-1) =2 - .
60 Ty 0 = (2 = 7) =(7 = 0) =2

2534 -
1. 32
2. 24
3, 43
4, 56
5, 45
25-37
I A.120 II. A. 210 ITI, A. ¢(10,3) _ 30,
B. 60 B. a) 6 c(I&,3) ~ 91
C. 12
e 2; iS B. c(4,3) =-]-
d) 15 cl1h,3) 91 :
C. c(0,1) xc(4,2) = 15
c(14,3) "9l
. i) x c(10,2) = 45
' c(14,3) - 91
25-39
6 3 6 3 2
1, == or = S5, == or = 0, ewee
10 °* 5 10 °° 5 45
8 4 38 4 .
2. 76°°3 6. gor 3 m.%ml
6 _ 3 _ .
3.gor 7 7.-45
' 8 4
40 T‘o"or ‘3" 8.

&




. 2543

Level: 25 ANSWERS = Post Test 1

Step A
Numeral ) Function & Graphs
1. 21 ' 26. 27. 28.
2. 7
3. 5 N
g. }?. Y
7N — K 7\
Order
6. 54V32<6
7. -b< -12<-3 4
8. 9 /T
9. 6<VI5g7 -
10, =2 ( ).'( > P
Geometry
1. x¥7
12. 12
13. 8a
14, 781
15. .4
N2 _
Number Sentences
16. §(2,4), (4,3)}
17. £(3,4), (4,3)3 29. 30.
18. (2,4), (3,2)3
19. {(3.2), (4,3)}
20. §(2,4), (4,3)}
Step B ~ LS
Numeral
21. 5.7 (The student's
22. 6.4 work should \
23. 10.6 be shown on the , -
2h, 4.4\ back of the [€ - vd
' 25. 2.6 test page. ' N
. Check to make .
sure the
'divide and
average'
method was
’ used).
N




- 25-hh

Level: 25 Answers - Post Test |
Step B
Measurement ) Function & Graphs (continued)
: 49, 0.
31. 1.1355 x 10! ? 2
32, 5 x10 .
33, 1.8925 T r
3h. 2.0 x 105_2
35. 1.00 x 10
r‘»
Number Sentences d;: -
’ &/17\
36. {(I*QS)’ (5’1*)} {73) 1
37. 1(3,5)% y Z\| :
- - '380 2(5’3)’ '(1593)7"'(5"!‘*)} . - ;( RIZIEN ' [N
. 105,3), (1,3), (5,403 2NN \
. ’ s LTy ’ ’ L
AT
Step ZR T
Numeral “:ﬂ? ) |
(The student's work 1
2;0 éog should be shown on the i
. 0. back of the test page. —
b3, 2.4 Make sure the algorithm
by, 5.1 method was used.)
45, 1.0
Function & Graphs
T 47. 48,
'
A ,’*."’x.) A A
) ‘
/k.?:q\s L VN
R
/ \X\O /lt\\‘
/‘:‘L i‘\.\:‘ [\\.\'k
k)\“&_» o 5. i“/(\l\ ,a' ;
DAY / AN N2
o g LCT,"
/f,‘\\ja \é'a'ﬁf/é,
/Q% N
D 7
~P Ny
- “;,
- = ~ ¥

]
G
Qo




Level: 25 Answers .- post Test |

Step D
Numeral

51. 8.2
52. 73 or 73.0

53. 59 or 59.0
S5k, 8.7

55. 7.9

Function &-Graphs

57. 58. 59.

{3,105 £01,-3)3 | g £0,2)}



Level: 25 Answers - Post Test ||

Step A

Numeral Function & Graghs

1. 6 26, ‘ 27.

5 | | EEEN
3. A

L, 4 i) ) 7

5. 24 “jﬁ

Order /

6 84\/-7?;8?9 - / = :"“_
7. -3<-VB<-2

5. 8 / /

< f3h<
10 §2J34 ¢ £ 3
Geometry
28.

1. La

12. 1k x|

13. aJ2

1L, 2 .

15. 9 : <

Mumber Sent o &

Number Sentences E\\\

16. {22 b, (5, 35« N

17. §(4,3), (5, .

18. {(4,3)} 2 g

19. {(4,5), (5,4)}

20. t(4,5)}

Step B

Numeral

’ 29. 30.

21. 4,8 /(The student's work -

22, 7. should be shown on the va §L

23. 11, 3> back of the test page. |as A

2h. 4,1 ) Check to make sure the \

25. 2. '"divide and average' S \

method was used.) & ‘ \\:ﬁ<;; {: \
X 1




Level: 25

Step B

Measurement

31, 1.514 x 10!
32, - 4 x 103

33. 7.57 x210"
34, 6§ x 10

35. 5.0 x 107!

Number Sentences

36. 3(4,5), (5,8)%

37. ¥4,5) (4,6), (5,6)3
38. €(4,6)3

39. ¢

ho. {(4,5), (4,6), (5.6)3
Step C

Numeral

L1, 1.8 g

42. 6.2 test page.
2.8 used). -
1.0
1.3

Answers =~ Post Test |i

Step D
Numeral

51. 8.1
52. 72 or 72,0
53, 69 or 69.0
54, 8.6
55. 7.9

~\> (The student's work should be shown on the back of the
Check to be sure the algorithm method was




25-48

Level: 2§ Answers - Post Test |1
Step D
Function & Graphs
4
56. TA>§ 57 58.
" 9 x (

59. 60.
4 S

N

r~an
—~
©
~—r

e aa
=)
\-“
N"\
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