Math Powerpacs A-F

Teacher’s Guide
ED2030T

EDCON PUBLISHING & -




anula I Math Puweracs




IT

Copyright © 2008
A/V Concepts Corp.
Edcon Publishing Group

30 Montauk Blvd. Oakdale NY 11769

info@edconpublishing.com
www.edconpublishing.com
1-888-553-3266 Fax 1-888-518-1564

Copyright © 2008 by EDCON Publishing. All rights reserved. No part of this book may be reproduced in any form or by any
means, electronic or mechanical, including photocopying, recording, or by any information storage and retrieval system without
written permission of the publisher, with the following exception:

Student activity pages are intended for reproduction. EDCON Publishing grants to individual purchasers of this book the right
to make sufficient copies of reproducible pages for use by all students of a single teacher. This permission is limited to an indi-
vidual teacher, and does not apply to entire schools or school systems.

Printed in U.S.A.
ISBN # 1-55576-562-9



anula I Math Puweral:s

Table of Contents

Introduction ........... ... ...l VI
Unit A
Lesson1 Sets............... ...t 2
2 Addition Facts through20............. 4
3 Subtraction Facts through20 .......... 6
4 Multiplication Facts through 45 ......... 8
5 Multiplication Facts through 81 ........ 10
6 Division Facts through 81 ............ 12
Unit B
Lesson 1 Place value through millions ........... 2
2 Addition with Renaming .............. 4
3 Subtraction with Renaming ............ 6
4 Compound Multiplication ............. 8
5 Uneven Division - One-Digit Divisor . .. .10
6 long Division - Two-Digit Divisor .. . . ... 12
Unit C
Lesson 1 Prime and Composite Numbers ........ 2
2 Prime Factorization .................. 4
3 Least Common Multiples ............. 6
4 Equivalent Fractions ................. 8
5 Addition of Unlike Fractions .......... 10
6 Subtraction of Unlike Fractions . . ... ... 12

Lesson 1
2

(=2 TS ) B ~ N 4% ]

Lesson 1

D 1 A WD

Lesson 1
2

(=2 TS ) B ~ N 4% ]

Unit D
Multiplication of Fractions ............. 2
Division of Fractions ................. 4

Mixed Fractions
Addition and Subtraction of Decimals . . . .8

Multiplication of Decimals ............ 10
Division of Decimals ................ 12
Unit E
Problems Involving Fractions
and Decimals ...................... 2
Ratio and Proportion . ................ 4
Meaning of Percent .. ................ 6
Percent of a Number ................ 8
Using Equations to Find Percent ...... 10
More Problems Involving Percent . .. . .. 12
Unit F
Writing Math Sentences .............. 2
Number Systems with Bases Other
Than10....... ...t 4
Nonmetric Geometry ................. 6

Perimeter, Area, and Metric Systems ... .8
Area and Volume
Averages, Graphs, and Tables ........ 12

I1I



IV

INTRODUCTION

TO THE TEACHER

Each of the six lessons per Powerpac represents a
highly motivating approach to a basic math skill. Each
concept is introduced in simple terms and is taught in a
step-by-step sequence of increasing difficulty to build un-

derstanding and ensure success. The tone of each lesson.

is informal and positive, and a listen-respond-evaluate
technique is used throughout to gain a high degree of stu-
dent involvement.

This Formula | Math Powerpac is one of six which are
available. Each Powerpac is designed to be a self-con-
tained unit of instruction. A list of the other Formula | Math
Powerpacs is provided on the last page of this manual for
your convenience.

Use: Lessons in the Powerpac are self-directing and
enable the student to work independently. However, they
May also be used successfully in small group situations in-
volving students with similar needs and abilities.

Organization: Each audio, with its accompanying stu-
dent activity pages, constitutes a self-contained lesson.
The lessons in the Powerpac may be used in any order,
depending upon the needs and abilities of the individual
student.

The Audio: Each audiobegins with an informal greet-
ing from the narrator, setting the tone for personal inter-
action which is maintained throughout the lesson. The
narrator not only explains the material and directs the
student’s work, but contributes the strong personal sup-
port and encouragement so important in remedial work.

Occasional pauses are timed into the tape to allow the
student to respond to the narrator's questions. For most
of the actual problem solving, however, the student is
directed to turn off the player and complete his work on
the activity page. When he has finished the work prescribed
by the narrator, he starts the player again and checks his
answers at the narrator’s direction.

The use of headsets is recommended for individual and
small group use to avoid disturbing other students and to
eliminate room noises.

The Student Response Pages: Each audio is accom-
panied by 4 activity reproducible student response
pages. In most lessons, the first three pages are com-
pleted by the student as he listens to the audio. The respon-
ses on these pages are self-checked with answers given
by the narrator. However, it is recommended that you look
over the student’s work at the end of the lesson to deter-
mine his degree of understanding of the concepts
presented. For most of the lessons, the last page contains
review exercises which the student is asked to complete
after the audio has finished playing. His work on this page
will allow you to ascertain the extent to which he has un-
derstood and applied the concepts presented in the les-
son.

It should be noted that the narrator does not ask the
student to mark incorrect responses. If you wish the stu-
dent to do so, instruct him accordingly before the audio is
started.

The Teacher’s Manual: This teacher's manual con-
tains individual lesson guides for each lesson inthe Power-
pac. The first part of each lesson guide includes an
estimate of the time needed by the student to complete the
entire lesson. It should be remembered that individual dif-
ferences among students will account for some variation
in this time.

Under the section entitled Background Needed, you
will find a statement of the prior knowledge a student
should have to derive the optimum benefit from the lesson.
The section entitled In the Lesson, contains a summary of
skills and topics presented in the order in which they are
introduced on the audio. Also provided in this section are
special instructions concerning the organization of the
activity pages or the need for scratch paper or a ruler.

Under the Vocabulary heading, the special terms and
symbols introduced in the lesson are defined. The Evalua-
tion portion deals with the review page of the activity pages,
usually page 4, which is completed by the student after the
audio has finished playing.

For convenience in evaluating student performance,
each lesson guide includes reproductions of the response
activity pages with answers overprinted.
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LESSON 1

Sets
Approximate time required to complete the lesson: 25 min.

Background Needed

dd and even numbers are used by the narrator

in many of the examples of sets which are pre-
sented on the audio. The student must therefore have
a working knowledge of these two sets of numbers in
order to complete this lesson successfully.

In The Lesson

Following an introduction to set notation, the student
learns to distinguish between finite and infinite sets and
works with the empty set. A diagram on page 2 of the
response booklet provides the basis for a number of
problems involving intersection and union of sets. Final-
ly, the ideas of equivalent, equal, and disjoint sets are
presented and the student is asked to differentiate be-
tween them.
Vocabulary: These terms and symbols are intro-
duced on the audio.
set: a collection of objects or numbers, indi-
cated by braces; i.e., {1, 2, 3, 5}
finite set: a set in which all members can be
listed
infinite set: a set in which all members cannot
be listed; indicated by three or four members
and a series of dots; i.e., 10, 2, 4, ...}
members: the items in a set
equal sets: sets with identical members
equivalent sets: sets which contain the same
number of members
nonequivalent sets: sets which do not have the
same number of members
empty set: a set with no members
disjoint sets: sets which have no members in
common
union: a joining of the members of sets without
repeating the common members; shown by U
intersection: the set of members common to
two or more sets; shown by N
“n” (followed by name of set in parentheses):
indicates the number of members in a set;
e.g., n(D) = 3, means there are three mem-
bers in Set D or the number property of the
Set D is 3

Math F'l:lrpa: A

Lesson 1 Sets

Formula |

1L A= | s_.i.?_‘?_} 5 C=11,23..]
D=fejt]
Which set is finite? _©__
2. B=1{0 2 4 6] Which set is infinite? &
Set B is made up of the first 3
e numbers.
6 z={ |
8. G=|tcal
Is set G finite? YL _
w 7. A= |
o
Set A has members.
4. W=1{0,1,23..} B={o0}
Can you write the largest whole Set B has member.
number? ?u?.. Which set is empty? L
B 12. J= |eoat)
£ K=|grayl
a| § JUK-(S.2 € B Y
a
Glendale E Glendale JAK = ' — I
= [ e
| B
13. c={1,35}
B g= |} 2 3 458 7, D={2456)
cup-={ '352461
cnp=1| |
COD is called the W80 oo
g G- (B, 4.9 19
14. D= {d o g
T § [ oM UL e . v {eya
7 8 9 1w L8
St pur- (3,28 Ff 1 &hy
pNr=|{ |
ntlnri
niF)=_i
S 7
nDUF) = "
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16.

nA - 4 nBy =4

. Equivalent sets are sets which

have the same number of members.

Sets A and B nrew.

nC) = & nD)= 4
Are sets C and D equivalent? W&

. A= {1L234)
B= {1,357}
Are sets A and B equivahm?liﬂ_
ANB={L 3}

18.

21.

22.

c= {1,357)

D= {24,86)

Do sets C and D have any
members in common? WO

Sets with no members in common

are % sets,

. ENF=| |

Sets E and F amd_‘%;’& sets.

B={cat)
E= (tac)
Do sets B and E have the same

members? ‘#é...

When two sets have the same

members, they are called qgiﬂ_

sats.

Are equal sets equivalent sets?

I, 2 3 are called the Mbubery

of set B

A= (2386

B= [1,234°:5)
AUB= [L2 34 5 6 |
ANB= £ 3 |

. A=[248) B= |13s5)
C={523] D= |42}
Which sets are equai'.’A_,L_D

Sets A, B, C, and D ar!%“;‘-"‘!"'t

sets.

11.

‘Set E is the set

AUB={L.,2 .34 .57} Yl
23. Are all equivalent sets equal
sets? Al
3
A= 8. cnp=| |}
A s the'ﬁ@_ set. C and D are i sets.
. BE= {0, %4,
T=1{05 10}
Which set is finite? T 8. E={goat]
Which set is infinite? £ F=|birnd
EUF = B o & t b,
; i d |}
. Is the set of even numbers finite
or inﬁniw?‘ﬂ ENF={ |
nE) = 4 __ niF) =%
nEUF = 28  nENR=2___
. Is the set of odd numbers finite
or infinitemdincl
- B L 10, E= {0, 24..)

oftufu.

wembornsg
Set E iuan‘.ﬁt‘l"‘m—;ut.

Equivalent sets have the same

bt of members.

A set with no members is called

the?Mply st

Evaluation: The student’s performance on page 4,
which he completes after the audio has finished playing,
should give you an indication of his understanding of
the concept of sets.

A Step Further

The following activities will provide your more able stu-
dents an opportunity to further explore topics related to
sets.

1. A Venn diagram, consisting of two or more
shapes, usually circles, can be used effectively
to demonstrate intersection of sets. The members
of each set are enclosed within a circle, and the
common members are displayed in the region of
intersection of the circles diagrammed below. Put
the following examples on the board as a guide
and have students diagram the intersections of
two problems of their own creation.

Examples: A= {1, 2, 3}
= {3,4,5]
ANB=3

3

D= lm,a,t,h]
E={tim,e}|
DNE=m,1t

2. Introduce students to the use of a three-circle
Venn diagram which provides a clear picture of how
sets are related. Subsets and intersection of sets are
illustrated in the example below in which the three
circles are used to show the distribution of students
participating in three different sports activities. There
are 36 students who play baseball, 35 students who
swim, and 30 students who play basketball. Eighteen
of these students swim and play baseball, 10 swim and
play basketball, and 12 play baseball and basketball,
while 2 students participate in all three sports.




LESSON 2

Addition Facts through 20
Approximate time required to complete the lesson: 28 min.

In The Lesson

IF ollowing introduction of the terms addend and
sum, the narrator introduces the number line
as a tool for solving addition facts. The student hears
explanations of the commutative property, the identity
element for addition, and the associative property and
practices using them in solving problems.

Special Instructions: Page 3 of the booklet is com-
pleted by the student immediately after the audio is
finished. He is told by the narrator to complete page
4, which provides practice of a more challenging na-
ture, only if the teacher has asked him to do so. You
must tell the student, before the audio begins, whether
or not he is to complete the fourth page.

Vocabulary: The following terms are introduced
and used on the zudio.

addends: the numbers that are added in an
addition problem

sum: the result or answer in addition

commutative property of addition: the prop-
erty which allows the order of addends to be
changed without affecting the sum

associative property of addition: the prop-
erty which allows the addends to be grouped
in any way without affecting the sum

identity element for addition: the num-
ber which, when added to any number, is
that number; zero is the identity element of
addition

Evaluation: The student’s performance on page 3
of the response booklet, which he completes after
the audio has finished playing, should give you an indi-
cation of his mastery of addition facts through 20 and
his understanding of the properties of addition.

A Step Further

If students have had no difficulty with the work in the
response booklet, it is suggested that you use the
following activities to help them further explore addition
facts through 20.
1. Play “Number Scrabble” by following these
simple steps:

F

DI I I ILIIa I Lesson 2 Addition Facts through 20

Math F'drpac: A

0 1 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 18 D

3 + 4 =m
addend + addend = sum
L 0 1 2 3 4 5 6 7 8 9 W0 w121 WB
- *
1.5+4=|3] zs»s-[ﬂ &2'1=@
4. 8+2:[1 5. 4+9:[1F 6. 9+6=[M9

v

Y

7.

B+7=15 B.

1»5:@
10 845214 1.

5¢9=B
1. 8+7:=[7]+8

9+8=17 f B+6=14

8+9=[T] 6+8=[H

5*?:@ 12.7-9=%

1.5:@ 9+7=
14. 9+[B]=5+9

24022

0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19

mj..

-

16. 6

18.[0] +5-5

21 (1

:|c.amu

'°=@ 16. s'o=m 17. 8+ [0] =9

Ll

19 (2+3)+4=P] 20. 2+(3+4)=[7]

+6)+9:[18] 22. 1+(6+9) -G 23. (7+2)+4=[3]
24.1'(2+41=E]

26. 7 27. 9 28. 8

4 5 2

6 6 6

7T LT e




0 1 2 3 4 5 6 7 8B 9 1011

12 13 14 15 16 17 18 19 20

>

l.941‘= 2. 8+6-‘ 3.547=E
4. 6+9:)5] 5. 7+0=[7] 6 9+4=[3]
7. 7 8. 9 8 5 0. 9
+6 +0 +6 +5
i3 ER 1 19
1. 8+7-= 12. 8+5-[3] 13 9+8 = 7]
T7+8= 5+8= 8+9 =E
—3:1.5 Elfsna 8'E=l7
14 9+2:if] 18, 8+4=i2] 18 3+8=[i]
209=[m 4¢3=@ 3,31@
17 7+4:[1] 18. 4+7=[fi] 19. 9+[5]= 1
20. 5+[9]=14 21. [9]+3=12 22. 3+ [9]=12
2. 4 2. 7 2. 3 2. 8
5 2 9 1
8 5 4 )
5 | ie 5

Work carefully to find the answer to each addition problem below.

1. 5+(4+9)=

S 413 -8

3 12+1+47+0=

5+ 1 =20
B. (5+4)+9=
2 +9 -1%

7. 9+43+24+6=
12 + 7 =19

2. (gr1)e(BeB)=
T4 -1

4 Be4r4+5¢2220

6 (2+13)+(2+2)=

5,4 .19

8. 3+2+1+3+11= 20

Read each problem carefully before you compute the answer.

B, In a football game against East- 10.
side, the Westside team scored 7 points
in the first quarter, 3 points in the
second quarter, 6 points in the third
quarter, and 3 points in the last

quarter,

_ The Eastside team scored 2 points
in the first quarter, 12 points in the
second quarter, no points in the third
quarter, and 6 pointa in the last
quarter. Who won the game and by
how many pointa?

{ |

Work space:
Westside Eastside
7 Z
3 2
6 )
=3 1 e
l9r-oint: 20 points

Don and Bill each have a paper
route. They wanted to increase the
number of customers on their routes.
Don was able to get 2 customers on
ea kday, and 5 cust on
Saturday. Bill got 3 new customers
on each of the first two days, 1 cus-
tomer on each of the next three days,
and 7 customers on Saturday. Who
got more customers, and how many
;ﬂ“ E:;!.’nmu did he get than the

er boy?
Bt got. | wore walomn
Work space; THAAL JTow

Ton Bill
2
Z
z 1
2 i
¥ X
15 customer s 1b evstomers.

a. Rule a 9- x 12-inch sheet of construction
paper into 1-inch squares (or use graph
paper with 1-inch squares).

b. Cut 70 1-inch squares (tiles) from tagboard.

c. On 50 of the squares, write bold numerals,
using five squares for each digit from zero
through 9.

d. On the remaining 20 tiles, write large plus
signs.

e. Write a small numeral in the lower right-
hand corner of each digit tile, using the
following point system:

1 point for each 0, 1, 2, and 3 square
2 points for each 4, 5, and 6 square
3 points for each 7, 8, and 9 square
Rules: Place all squares face down and have
each player (four may play) select ten of the
squares, which he places in his view, but hidden
from the view of his opponents. The starting
player places three tiles (two digits separated
by a plus sign) on the board either vertically
or horizontally. He then draws, from the “ex-
tras” pile, the number of tiles he has used.
The next player follows in turn, placing two
of his tiles on the board. He can play hori-
zontally or vertically, but not diagonally. His
tiles must be adjacent to one of the tiles (either
digit or a plus sign) already on the board. A plus
sign must separate any two digits on the board.

No points are counted until a player completes

a sequence of tiles which add up to a sum

designated by the teacher for that game. For

example, if the teacher has designated that game

as “sum 14,” the only time a player earns a

point is when the tiles he has played complete

a sequence of addends which totals 14. The

player’s score is counted by adding the small

corner numbers of the addends which consti-

tute “sum 14.”

6
2
6+ 5)+13
2 20 1
+ ] 8
3
3

If a player is unable to play at least two of his
tiles, he loses a turn. However, he may return
the unplayable tiles to the face-down pile and
select a corresponding number of new ones.
The game continues until the pile is gone and
one player has exhausted his supply of tiles. At
this point, the player with the most points is
declared the winner.



LESSON 3

Subtraction Facts through 20

Approximate time required to complete the lesson: 32 min.

Background Needed

i I hroughout this lesson, addition facts are used to

teach the meaning of subtraction. Therefore, to
benefit fully from the lesson, the student should know
his addition facts through 20.

In The Lesson

The operation of subtraction is introduced as the in-
verse of addition. The terms addend and sum are used
extensively in the lesson as the listener is guided to
look for the missing addend in subtraction problems,
often using the number line as an aid. The student
learns that a missing addend problem can be stated
as either an addition sentence or a subtraction sentence.
He also discovers that any number subtracted from itself
is zero and that subtracting zero from a number does
not change that number.
Vocabulary: The following term is introduced and
used in this lesson.
inverse: opposite; subtraction is the inverse
of addition; often called additive inverse
Evaluation: The student completes page 4 of the
response booklet after the audio has finished playing.
His performance on this page should give you an indi-
cation of how well he has mastered the subtraction
skills taught in this lesson.

A Step Further

If students have had no trouble with the work in the
response booklet, it is suggested that you use the fol-
lowing activities to help them further explore subtraction.
1. “Crossnumber” puzzles can provide challenging
practice in the use of addition and subtraction.
Display the puzzle shown below, leaving out the
red numerals and signs, and have students fill
in the squares so that the number sentences will

be correct both horizontally and vertically.
If time permits, you might wish to construct
several different puzzles for your students. To
do so, start in the upper left square and construct
all the problems for the puzzle. When the puzzle
is complete, simply take out the symbols and num-

Formula |
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Lesson 3 Subtraction Facts through 20
R

i

01 2 3 456 78 9101112 1814151617 181920
L 2 - 5 =
sum - addend = addend
2 u - 6 = [3 s 15 - 1 =[8
s - A - A S - A = A
R e B m 5. 14(8) 6 13(s) 7. 16(s)
- 6(A) -7() -1
) . A 1A - 1A
& A 8(A 6(A) (A
s 8 « 8- w 0. 17 - 8 = [9]
A+ A - S S . A . A
w0 o+ (9] - m o1 - 4 = [9]
A, A - S 5 - A - A
12. 12 - 5 :EI 18. 18 - 9 =|E]
S - A- A s - A - A
012 345678 910111213 141516171819 20
4. 8 - 8 =[o .01 -[7] = o
S - A = B S - A = A
1. [lg - o = u 17 8 -3 - o
S - A = A S - A - A
8. 7 + 8 = [ 8 15 - 8 - [
A+« A = S S - A= A
20. 6 21 15 22. 6 23. 13
+9 3 1 =8
15 6 13 T
24. 13 -[g = 7 2. 14 - 8 = s
- A= A S - A=A
2. 1 - 8 = [9 27. 17 - [9] =
S-. A- A S. A- &




bers which you wish the student to “discover.”
More advanced students might construct “cross-
number” puzzles for each other.

012345 67 891011121314 1516 1718 19 20
28. 8-3:[5] 2. 9-[4]-5 3. 8-[8]-0
31 12 32. 13 33 14 34. 15 + = *

-4 -6 -8 -6

3 7 6 =)

3 + 5 = 7 | =1

3. 10 36 17 37. 16 38. 15 < N ”

=8 -8 -9 ] 5 3 7

4 ] 7 K]

3. In the number puzzles below, the numbers in
the top horizontal row are subtracted from the
numbers in the vertical row at the left, and the
answers are written in a square below the sub-
trahend. When the subtraction results in a nega-
tive number, the square is shaded. Have students
experiment by rearranging the addends and sums
to make several different patterns with the

. 15-9:[6] 48 u-8:F] 40 16-[B]-8 50 13-[0]-18 shaded squares.

Here are examples of patterns that may result

from changing the order of the sums and

3. 12-[5]=7 40 13-7:[6] 4 [F]-8-5 42 8+7=[15]

4. 15-7:[8] 44 15-8:[7] 5. 9+6:[5] 46 15-6:[5]

addends.

-f214]6181917)5]31]1
« QL1 23 4567891011218 TBIED 1 0
31 0]2
5031 01214
- zg m ‘E "'E 705131 0]2|4]s6
¢ 2 # 2 3 9l7[s5]3]1|o 4|6]8
—1
6 12 - s - [4 2. 1 - 6 =[] 816141210 1131017
S _ A . A s . A - A 641210 113]5
44210 113
& 1 - 9 = [5] . 1 - & = [5] 210 1
é & A = i = - _& = _A..
l-l'l 21314]5)61718]9
0. 15-6-[3] 11 10-4=[¢] 12. 3-9:[4] 13 1-s:[6] 91817|6)51413]12
8716|514 1312]1
14.16-3= 15. 15-@=15 18. 17-0=[I7] 17 -s=o 786151413} 2]1}10
651413]12]11]0
18, 17 19. 18 20. 16 21. 15 22, 14 50413|2]1]0
-8 -9 -7 -9 -7
K T ) 5 7 4913121110
31211]0
23. 17-9= (3] 24 1-9:[2] 25. 10-7=[3] NED
4
1)0




LESSON 4 Formula | Mthioem=c s

Multiplication Facts through 45
Approximate time required to complete the lesson: 22 min.

In The Lesson

imple illustrations of sets, arrays, and number
lines are used in this lesson to increase the

« ek Rk Kk

student’s understanding of multiplication. The narrator %% %% ¥k
guides the student to recognize and use the commuta- Nkl
tive property, the property of zero, and the identity b .2 .12

element for multiplication.

Vocabulary: The following terms are introduced
and used on the audio.

factor » factor = product

"% ®w® %%

factors: the numbers that are multiplied %% ®Ww
product: the answer in a multiplication prob- B kA EE 5 .2 .10
lem PULAL L
rectangular array: an orderly visual repre- N %Xk KE%
sentation of multiplication; a rectangular su:‘:z 2.3 .6
pattern of dots in which the number of
rows represents one factor and the number
of dots in each row, the other factor; the
total number of dots in the array represents T. ceenee B sessccses P snse
the product samies  Eememrigr emeks
commutative property of multiplication: cessssess essee
the property which allows the order of giniateis
factors to be changed without changing the 3x6= 18 2 B =36 -i— -5—;3—‘
pFOdUC! 4 and 9 are factors. and are factors.
property of zero in multiplication: when 3 wtepodet  ZE e the pouduct
zero is a factor, the product is always zero
identity element for multiplication: when
one is a factor, the product is always the same b i M iniulsntioton W Rl -
as the other factor cessssss R
Evaluation: The student’s performance on page 4 3,8 .24 2,7 .4 Rl
of the response booklet, which he completes after the Foctors are 3 and 8 A g ¥ e 20
audio has finished playing, will give you an indication Product is 24,
of his ability to use multiplication facts through 45.
13.
AibtepFurther | Bt #R 5 EEIH AN,
If students have had no difficulty with the work on 3.3 .9
the response pages, you may wish to use the following
activities to help them explore in greater depth multi-
plication facts through 45. - * 0 1 2 3 4 5 6 7 8 9 10 1l 12 138 14
1. Display the Egyptian numeration system at the MRS S Sna Saam S "
top of page 9; then have students complete £ .2 2
the following problems by inserting the correct 2
signs.



18.
01 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20
- A s e e e =
3 = & = 18
16.
L0 1 2 345 678 91011121314 151617 18 19 20 21 22 23 24 2526 27
‘\-.,____________,.a'-\____________,..-y--._,__________..a
3 « 8. -29
17. 3x5=15 18. 5x9=45 19. 4=6=24 20. 7x2=14
5x3= 18 9x5= 45 Bxdqd=24 2x7=14
21. 4x0=_a 22 3x0=_0 23 0x7=0 24 9x0=_0
25 8Bx_ao =0 2. _0_x7=0 27 5%=1=_5 28, 4=1=_4
29. 6x1=_1a 30. 1x3=_35
3. 7 32 33 8 4. 4
2 x7 x4 =8
21 u 3 32
3
= x_4 =_12 o5 o« 3 = _I5
8. 7 4. 0 5. 6 8 8 7. 3x6=_18
2 *6 -4 =1
14 o 249 8
B 4x7=28 9 3x9=27 10, In3x7=21 .3 and _Z_ are factors.
1. 2x8=[ig] 12. 4x9-[34 13, 5x7-[39
Sx2= g;‘: 7:5:
14. 8 5. 9 18. 6 17. 5 18. 17
ﬁ 2 x G x9 x]
24 o 30 EL 7
1. 4x8=[37 20. 6x3-=[ig
21. 5+4545=_3 x 5 o 15 22 2x6=_12
3xg=_I8
23, 2x5=_10_ 24. 3x4=_12
4x5=_20 6x4=_2%

Numeration System:

1=1 2=mn 3I=m 4=3 5 I.III
m m . m
=m = = = =
o=Hi 7= o=t "o-fil w0=n
100 = € 1,000 =
Problems:
a. i m nnnn c. il i m
1 m 1]
n
b.n m nm dn l."' i nnnnni
Answers:
a. x= C.=Xor ==
b. += d. x+=

If time permits, you might expand the activity
by composing more difficult problems or by hav-
ing students make up problems for each other.
For some interesting practice in multiplication,
construct a set of Napier’s Rods showing the
multiplication facts of 2, 3, 4, and 5. Either
tongue depressors or strips of cardboard may
by used. The index and factor rods should be
set up as in the examples below. The diagonal
lines separate tens and ones. To multiply with
the rods, simply place the index rod next to the
desired factor, as shown, and read the result
of any desired multiplication fact on the factor
rod. The example below shows 2 x 7 = 14

Index




LESSON 5 Fur.mula I Math Powerpac A
o Lesson 5 Multlpll(i: Facts through 81
Multiplication Facts through 81 ¢ :: 1.
Approximate time required to complete the lesson: 35 min. 6-s-f3 % ~6- fg]
3. §«7-R1) 4 5. 8x8=ed|
Background Needed g7 oxg=
g-7-cl
S ince this lesson is based upon the first multi- 8- 7-[f2
plication facts, it is important that the student
should have mastered the multiplication facts through
the product of 45. 6. 7=7-[9 7. 66 -pel 8. 9x0-fi]
5758 7x6-fa2 8x9=fz]
In The Lesson
The narrator guides the student in using the distributive s 50-EA to. 77+ - %
property of multiplication over addition by combining ves o T
smaller multiplication facts to find larger ones. He also
reviews the commutative property, the property of zero,
the identity element for multiplication, and the associ- Thi® 8~ M % g=e-[o] v )
ative property. An interesting characteristic of 9 is intro- . = o]
duced: when 9 is a factor, the digits in the product add
up to nine.

Special Instructions: The student should be
equipped with a sheet of scratch paper. Page 3 is the i i iy o orarame e
post audio evaluation page for this lesson. Page 4 con- i SR
sists of enrichment exercises, and the student is in- 24 .24 20 -390
structed to complete the page only if his teacher has
told him to do so. It is important that you tell the stu-
dent, before the audio begins, whether or not he is to -
complete the fourth page. " {: UZ:“z. !

Vocabulary: ~ The following term is introduced B R
and used on the tape. -

associative property of multiplication: the prop-
erty which allows for variable grouping of
three or more factors without changing the
product :

Evaluation: The student’s performance on page 3 .o 66 =]
of the response booklet, which he completes after the - 1xs-fi]
audio has finished playing, will give you an indication 5] sxsfiE)
of his mastery of the more difficult facts. e

A Step Further
The following activities are included to provide able
students with an opportunity to expand their knowledge 22. 8 23 7 24. 0 25. 4
of the concepts presented in this lesson. s &% =2 -

1. Prepare a series of challenging exercises by

giving the student problems which will require 2
him to fill in the necessary factors, as shown

10



1.3-3:@ 2.“7: s.-s:sn@
e:a: 3,1—_@ B,.g=
5.8*0:@ 6. 5x7=[35
8 8 8 7 0. 5 1. 9
=6 %9 %6 =6
48 63 30 549
13. 7x8=[56] 14, 89 =[12]
8x7-= 98 = [rz]
IB.GxS:E] 17_7;(?:@
6x 7= faz] ?;a=@
19. 8 20. 6 21. 9 22. 8
* 5 *x 7 xB 7
40 4z T2 e

24. (2x3)x4=2%(3x4)
b <% -2 12

24 =_24

4. 3927
4:9:@
7x9:[63

7. 9x1:[9]

25. (2#4)*x5=2%(4x5)
B x5 =2 «20

40 = _ 40

3

L]
2
w
W
£

2, *6=48

5. 7n=56

8. 9x[0]=0

3. sx=42

6. |§_'_'|xa=72

0. [I]x7=7

Each empty square in the charts below can be filled in with a
number that is either a product, a sum, an addend, or a factor. For

in problem 10 in column a, 7+ 5= 12 and 7 x 5 is 35. Fill in
the rest of the empty squares,

10. n b L d e T
Sum 12 14 13 17 | I8 13

7 [ 6 {9 [*) 5

5 8 |7 8 [ 8

Produst 3 |48 |42 |72 54 40

11. a b [ d [ £
Sum 12 15 17 13 15 14

6

7 9 6. 9 6 |
6 |8 |8 7 6 8

Product 36 56 24 42 54 48

in the following examples:

OxO = 56 Ox[ = 28
Ox[O = 64 Ox[d= 20
Oxd =27 Ox0O = 81

This exercise may be made more difficult by
using greater products.

Give students the “magic multiplication square”
shown below and ask them to complete the
following steps:

a. Put a circle around any number in the
square.

b. Cross out all the numbers that appear in
the same horizontal row and vertical
column as the number selected.

c. Repeat the process, selecting three other
numbers (not already crossed out).

d. Circle the one number that is left.

e. Multiply the five circled numbers and keep
the answer a secret.

When the student has found the answer, sur-
prise him by telling him what his answer is. It
will be 120,960 no matter which five numbers
were circled.

32 24 40 56 8

24 18 30 42 6

12 9 15 21 3

Explanation: The square is a multiplication.table
in disguise. The second horizontal row contains
one set of factors and the other set is contained
in the fifth column. The common factor, one,
is written in the square where the second row
and fifth column intersect. The product of each
two factors (one\from the second row, the other
from the fifth column) is written in the square
where the row and column of the chosen
factors intersect. Using a table structured in this
manner, the product of any five numbers, select-
ed at random, will always equal the product of
all the factors.

You can construct other “magic squares” with
other sets of factors in different rows and col-
umns by remembering that the number where
the factor row and factor column intersect
must be one.

11



LESSON 6

Division Facts through 81

Approximate time required to complete the lesson: 45 min.

Background Needed
I:I n this lesson, division facts are used interchangeably
with multiplication facts. It is therefore essential that

the student be able to multiply through the product 81
before starting with the audio.

In The Lesson

The narrator presents division as the inverse operation
of muitiplication, sometimes referring to division prob-
lems as “missing factor” multiplication problems. The
lesson begins with problems involving sets printed in
the booklet and then progresses to more abstract
exercises. Throughout the presentation, multiplication
is used as a check for division problems. Both the
horizontal and long forms of division are included.

Vocabulary: These terms are introduced and used
on the audio.

quotient: the answer in a division problem
dividend: the number to be divided
divisor: the number the dividend is divided

b
Eva!uatio};i: The student’s performance on page 4
of the activity page, which he completes after the audio
has finished playing, should give you an indication of
his ability to use the concepts presented in this lesson.

A Step Further

The following activities are suggested to give students
an opportunity to further explore concepts related to
division.

1. Ask students to join the numbers with the
proper signs in the “operations puzzle” below.
Depending upon the students’ abilities, you
might include only the signs or, perhaps, the

12

Formula |

Math Powerpac A

Lesson 6 Division Facts through 81

4
L ook dk 2. kkkk
kA KK L o
% ¥k * ok %k
3 x = E 12 & 3 = .4_
factor factor product product factor factor
Sl *qr * % "‘ﬁi .0
* Kk
12 + 4 = i 18 + E = ..‘.?.
product _'_?_' product '.‘3
factor i factor E
factor = factor .,é
5. a>xg_y<424 6 4 x = 2
47+ "3 = m factor x factor = product
£§ 4 4 -
product + factor = factor
. 5 x[1 = = . 6 x [B - &
§_5 + _,‘E = m ﬁ ¥ -_b_ =
2. 6 ® E = 42 10. 9 * E] = 27
2.5 . 27 . 5 .3
11. Think: 7 = @ = 3 18. Think: 9 * E] = b4
B+ 7 = [5] s+ 9 = [6]
12. Think: 6 x E = 48
8 + 6 = [8) | 19 1803=[6]
13. Thinki 6 =
24+ B = 20, 24+ 8= @
14, Think: 7 = = b6
5% + 7 = [_T‘_ﬂ 21. 3244 [E]
15. Think: 9 = = 63
88+ 9 = [7]| 22 63+9-
16. Think: B8 x = 72
2+ 8 = [9]| 28 s4+6:[3]
17. Think: & x [7] = 42
@+ 6 =[] 20 1w-6:[3]




25. Think: 3x? =16 31
7756
quotient
3TE  divisor dividend Check: T x £ - 56
32. @
28, Think: 57 = 45 BTZ
5705 Check: 8« _9- 72
33.
27. Think: 7x 7 = 42 9763
v Check: 9x 7 - €3
34.
28. Think: 6 = 7 = 54 6/E
6154 Check: fox 8- 48
28. |Z] 35. [g]
e REl
Check: 7 x 4 = 28 Check: 2 x_8.72
30, [a] 36.
8)32 HE]
Check: Bx4 =32 Check: BxT-56
3
7 ® = BB 11. ET&
56 + 7 = @
12 s‘.FEz"
8~ s = = '
27+ 9 = [9
13. 49 + 7=
6
6 x = 42 | 8 Ik
2 + 6 = Check: 7x &= 42
14. 81 + 9=
B + 7 = 9. 9754‘
1 x [8] - & Check: 9% & =54 | > @[3
= [7
6 + 8 = [7] |10 ?TB%' 18'35'5
8 x = 56
17. 21+ 7+ @
64+ & =
8 x B = B4
18. 24+ 8° E
72 0+ 8 =
9*|3]=72 9. & +9- (7]

signs along with the numbers immediately fol-

lowing the equal signs.

If students have no trouble with the first puzzle,
you might give them the more difficult version

below:

To play “Roman toothpicks,” have students use
toothpicks to set up the incorrect Roman numer-
al division problem shown below. Then, tell
them to correct the problem by rearranging no
more than six toothpicks. Toothpicks may not
be transferred across the fraction bar or from
one side of the equal sign to the other.

X;

Answer: V“ _

XX

XV
XAV

X1

13
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LESSON 1

Place Value through Millions
Approximate time required to complete the lesson:30 min.

In The Lesson

place value chart is used to illustrate the value

of each digit within a numeral in base ten,

and expanded notation is introduced to show the mean-
ing of each digit. The narrator guides the student in
learning place value through 100,000 and makes use of
a period chart to teach the reading and understanding
of greater numbers. All student responses on the first
three pages of the booklet are immediately checked.

Vocabulary: The following terms are introduced
and used in this lesson.
base 10 or decimal system: the system of
numeration based on sets of ten
digit: a single symbol that names a number
less than the base of the system
place value: the value assigned to a digit’s
position within a numeral
total value: the product of the digit and its
place value
expanded notation: writing a numeral to
show the place value of each digit within
the numeral
period chart: a chart showing the periods,
such as units, hundreds, and thousands;
used to simplify the reading of large numbers
Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audiohas
finished playing, will help you evaluate his under-
standing of place value.

A Step Further

If students have had no difficulty with the work on the
activity pages, you may wish to use the following activities
to help them further explore place value through mil-
lions.

1. For practice in recognizing place value, set up
a series of numbers which contain the same
digits but are of differing values; for example,
707,770; 707,077; 770,077; 777,007; and 700,777.
Have the students place the numerals in ascend-
ing order.

. In base ten, which we call the

Formula |

Math F'I:;F'DEI: B

Lesson 1 Place Value through Millions

decimal system, we group in sets
of 10 Digits used in base ten
(the decimal system) are:
0,1, 2 3 4 5
-8 9

o
one

10 ones or one 'o
SENSSNENINNNNERNERRRES

.

SESSRONNSENIRENERNNNNRS
one hundred = _19 Opnes

le

a,

LTI Y
LLLL LI LIS

one hundred = _ 1O gets of tens
100 = 100 = 1 100 = 10 = 10

PLACE VALUE CHART

Hundreds Tens Ones
10 = 10 10 1
100 10 1
3 4 7

3. 347 means _2 hundreds, _4 tens,

_70nes.

4. In the number 347, what is the

place value of digit 77 w4
digit 37 husdediand digit 47 Tema

5. In the number 347, the total value

of digit 3, in the hundreds place, is
3 = 100 or 300.

The total value of digit 4, in the
tens place, is 4 « 10, 40
The total value of digit 7, in the
ones place, is T« o 1

6. 347 written in expanded notation is 300 + 40 + T.

789 written in expanded notation is /900 _%0,

7. 589

B

What is the place value of digit 57 _Jusdreds

of digit 87 Al

of digit9? Owed

What is the total value of digit 57 500

of digits? 89O

of digite? _ 9

589 in expanded notation is 500, g0, ._9

8. Ten sets of a hundred equals a thousand. How many

hundred dollar bills make & thousand dollars?
19 hundred dollar bills

9. PLACE VALUE CHART
Theusands Hundreds Ters Ones
10 = 10 = 10 10 = 10 10 1
1,000 100 10 1
L] 4 7 9

Each place to the left is

K=} times greater.

In 6479, what is the place value of digit 67 Zhaustudy

Total value of digit 67 000

What is the place value of digit -l?M_

Total value of digit 47 __ 400

What is the place value of digit 77 _M___

Total value of digit7? __7C

What is the place value of digit 9?7 coued - .

Total value of digit 9?7 ___9

6,479 in expanded notation is

&, 000, 400 T, 9




o3

PLACE VALUE CHART

Hundred Th d

Ten Th 4 Th dr | Hundreds | Tans o

10% 10 % 10 = 10 x 1010 = 10 = 10 *x 10{10x 10= 10| 10=10 | 10| 1

100,000 10,000 1,000 100 0] 1

6 5 0 1 217

10. How many ten th ds make a hundred th 42 10
What is the place value of digit 0 in 650,1277 Zhevdaud
What is the total value of digit 57 5C: 209
What is the total value of digit 67 £C09,900

PERIOD CHART
Millions Thousands Units
Hundreds Tens Ones|Hundreds Tens Ones|Hundreds Tens Ones

5 6 8 9 4 3 1 2 0

11. What are the names of the periods shown? nullisis
wnd wita_

12. In each period, there are three places  called
Trwd , and oned

13. What is Ihg place value of digit 6 in the chart?
T

14. What is the place value of digit 97 Mm

16. Which digits in the chart are in the millions period?
s b and 2

The place value of 5 is M

To emphasize the importance of place value,
introduce your students to ancient systems of
numeration. Many of the older systems were
cumbersome because the concept of place value
was not fully developed. Give students a copy
of this chart and ask them to write the modern
equivalents for the ancient symbols listed below
the chart.

Fill in all the blanks. Use the charts on pages 1, 2, and 3 to

help you. Read carefully before you answer.

10.

11.
12,

13,
14.
15.

16.
17.

. How many tens make a hundred? _ﬁ_ How many ones

make ten? _10_

. In the number 528, what is the place value of digit 57 _'.#;..‘“"'M_

Write 729 in ded FOO O

. One thousand is ten sets ufiu‘__%
. In 27,029, what is the place value of digit 77 _PhOudaudd
. What is the total value of digit 2 in 27,6797 _2C; @ OO

Write 5.246 in Tod metati 5000+ 100+ 40+ &

. In the nurl:;j.r 476,539, the digits 476 are in what period?

ae

37,049

. Write thirty-seven thousand forty-eight as a numeral, ~ {~ "

In the number 26,768,234, the digits 26 are in what period?

What s the place value of digit 4 in 476,597 wskdred Thoudauds

Write thirty-nine million five hundred eighty-two thousand
39,582,064

sixty-four as a

Write one million as a . _©0n, 000

Two hundreds is how many tens? __ %2

In the number 3,457,984, what is the total value of digit 5?7
50,000

Write the commas in the numeral 3,4 5 6,789,
Wri].e ﬂ?e word name for this nun-m_-nl: 310,952,685, ﬂ”‘"‘ M m"’
) WM Yt - tiwo Rhowipud | aiv
E E E 0 E! - : v [
d v L

Modern Egyptian Roman
1 1 1
5 lllll v
10 n X
n
50 nnt L
60 nan LX
100 9 C
999
500 Y- D
1000 i M
99999 nnnn 1 = 1971
9999 nnn
MCMLXXX = 1980

Make further use of expanded notation, in-
troduced on the audio to demonstrate the value
of individual digits in numerals. You might use
familiar numerals, such as the year or popula-
tion figures, distances in space, and other five-
to nine-digit numerals. Encourage the student
to try the method on numbers with place
values up to and including millions.



LESSON 2

Addition with Renaming
Approximate time required to complete the lesson: 32 min.

Background Needed
” o benefit fully from this lesson, the student

should have an understanding of place value
through hundreds and know his addition facts through
20 well.

In The Lesson

After guiding the student through several exercises in
which ones are renamed as tens and ones, the narra-
tor demonstrates the use of renaming when adding two-
digit numbers. The student is given an opportunity to
try this and is allowed to correct his own responses.
As the lesson progresses, the renaming of three-digit
numbers is introduced and used to solve addition prob-
lems.

Vocabulary: This term is defined and used on
the tape.

renaming: thinking of or writing a number
in a different way

Evaluation: Page 4 of the activity pages is completed
by the student after the audiohas finished playing. His
performance on this page should give you an indica-
tion of his understanding of renaming and its use in ad-
dition.

A Step Further

The following activities are included for the purpose

of providing able students an opportunity to further

explore concepts related to addition and renaming.

1. Construct a “dust abacus,” the earliest version

of the abacus, by partitioning a shallow card-

board box into six equal sections, filling the

sections with sand, and labeling them as shown

below. Tally marks may be made in the sand to
illustrate renaming.

Hundreds Tens Ones

1l HHHHER 11
% / 1
—

Math Pnr‘pal:: B

Formula |

Lesson 2 Addition with Renaming

S

. 19 ones can be renamed as

ones.

ten and

30 ones can be renamed as 3 tens and

o

ones.

-]iau-h
Ollalm-.lw

8.
™ 1o 8 +lo T|O
7 | 8 7
+ 9 + 7 + 6 |
1| 6 |sum 1|5 |sum 113 jnum
10. 11. 12,
T|O T|O T|O
2|4 1|5 3|7
+| 3|5 +[2)|8 +| 219
5| 9| sum 11 3] ones 1| & ones
6] O] tens 5| O] tens
T 3| sum 6| 6| sum
13. 14. |:| 15. D.
a5 7|4 69
2 B + 1 B + 2|8
7 |9 Z 9|7
T O T O T O
16. 17. 18,
O 0 O
34 48 36
+47 +27 +4
g1 TS _‘B%

Dl o o

»
-—]\o"hwl_i“’l




,
NMiww|x
| I

el =R e

=]

- w

wom-‘l\:m—]
&|O|0|&

Blalr[o
3|64

+lalz2]s

sum 6 g 9
28, H{T|O
4|57
+l2|8]s6

ones l 3
tens Il |3|o
hundreds 6|0 |c
sum 7142

28. 130=13tens=_1 hundred and 3_ tens

4.

RO | |=]>ew|

o [O|N|e=|o
13
2

27.

-3

=]

- m

-]

ones

tens

hundreds

sum

NCICIE

o [o =
-

:

o

29. 27 tens = 2 hundreds and Z_ tens

MI sl.l 33'
2|6 |7 4|69 51213
+ 3|58 + 2|18(7 + 3|8|9
lel2]s5] [7]5]6 o)1 2]
H T 0O H T O H T O
3
L7 2. Ig'r 3. Iajs 4. Ez]e
bt A T 2 8
16 36 45 34
o
5. 27 8. @H 7. l?a B. ‘?2
*36 *29 +39 ' 9
63 77 Sz S
O 0o
8. 4 23 10. 5 6 7 11. ﬁﬁjﬁi;:lg 12, 7?8
+ 59 + T9 + 8 6 + 27
132 cde6 725 735
oo 0o
13. 3 27 14. 6 4 8 15. ??7 16. %?7
+2 8 6 +2 75 +4 B 9 +4 8§ 4
613 923 846 751
D
17. 4 8 18. lgﬂ 19. @?3 20. ???
267 4 09 289 1 83
35 6 5 109 6 B
350 597 az| 752

Use the following example to introduce “front-
end” addition (addition in which the tens are
added first). Give several front-end addition prob-
lems to students to work; then have them use
the dust abacus to check their work.

Problem:
3 7
2 5
T5 0
O1 2
6 2
Check: Hundreds Tens Ones
! aigy
P4 +
AR RER (N |

In checking with the dust abacus, move the
marks from the top row to the bottom row and
rename as in the illustration.

For more practice with addition facts, prepare
“crossnumber”  charts containing overlapping
horizontal and vertical addition problems with
one or more missing addends and have the stu-
dents fill them in.

21 +]21+1]2 |=6

+ + +

Example: |2 |'+ |3 |+ |2 [=7

+ + +

2 | +12 | +]5 |=9

6 7 9

Introduce Hindu addition, the method of addi-
tion used by Hindus in the 12th century. Have
students figure out the rules by which this method
works and then use the technique in other prob-
lems. The method resembles the addition we
use today, but it is in horizontal rather than ver-
tical form. First, the digits in each place are
added separately. Then, each sum is multiplied
by its place value, and the sum of those products
is the final sum.

For example:

Problem:

Process: ones sum =20 (20x 1) = 20
tens sum =14 (14x10) =140
hundreds sum = 2 (1 x 200) = 200

Solution: total sum 360

The final sum is 2 hundreds, 14 tens, and 20
ones or 360.



LESSON 3

Subtraction with Renaming
Approximate time required to complete the lesson: 40 min.

Background Needed

I:I n order to participate successfully in this lesson,
the student must know his subtraction facts through
20 and understand place value.

In The Lesson

After a brief review of the renaming process, the nar-
rator guides the student through a series of subtraction
problems involving two-digit numerals. The student is
then led to rename three-digit numerals and, finally, to
work subtraction problems with three- digit numerals.
Addition is introduced as a means by which the student
can check his own work. Responses are checked by

the narrator on the first three pages of the activity pages.

Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, will give you an idea of how well he
has understood the use of renaming in subtraction.

A Step Further

If students have had no trouble with the work on the
activity pages, you may wish to use the following activities
to help them explore subtraction with renaming in
greater depth.

1. Square subtraction, the procedure illustrated
below, offers interesting practice in both renam-
ing and subtraction. For the problem 17 - 8, the
17 is written in the small square, top left, and
the 8 in the small square, bottom right. Each
number is renamed as two addends. One pair
of addends is written across the top and the
other pair along the right side. In this case, 17
has been renamed as 10 + 7 and 8 as 6 + 2.
The components are then subtracted and put in
the appropriate squares. The answer to the orig-
inal subtraction problem (written in the small
square, bottom left) is found by adding the
numerals in the top right and bottom left
squares, and checked by adding the numerals
in the top left and bottom right squares.

Formula |
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1. 4 =3°2 .19
a m]
o Bga 12 6 =22 418
= =}
848
w [y
42 =3 tens
17
2. 67=05 tens — ones
w M@
83
3. 84 Tuan ones
4. 50=4tens !9 ones 15 [;1,"
T O
7
5. 89 = tens + 19 ones
6 2@
" ]
6. 72=_° tens + 12 ones T O
7 17. TO
7. B4=____ tens + 14 ones 42 40+2 30+ 12
-25 20+5 -20+ 5
o+ 7
8, Seliuml*ﬂnnu E
. 7
§. g0 18. 54 w+E
21 -20+ 7
20. T
10 5=60+ 2 B -
%.m=_4hu.ndrﬁh,10m:,ﬁnnu
19. 13 Check
B 25 19 (M
-1 9 M) +HM
34 4 535
ey =1 27. 468=32% 160 +8
2. 1 t51 Cheek(ﬂ} 28, 639=500 + 129
8 7R *_i?‘tﬂ)
A5m 2,
20, 3400 + 150 +3
21. IZIIB Check
Lt & 0. 756 = 59%. 150 + 6
3 4 80
w @
2. I Chee aro
7 4 B
3 8 i
36 74
s2. 7] 16
E 8§ 8
|8 HT O
23. 389 = 2 hundreds, —— tens, 9 ones
17
24. 675 = 5 hundreds, ' tens, 5 ones
ss. 7 [
3 g & 8
25. 427 = —_ hundreds, 12 tens, 7 cnes H T O




171 10 + 7
Dy 0w | =70
43 2w M 27 8 5 4 1 |6
1 7 4, 4% 225 S + 17-8=9
8 | 5 |?
9 8
7 @ Check 39. 9 1 Check
HERE -1 J¢: = Put the example on the board for students
2 6 5w 8299 45 4 gl and give them additional sets of subtraction
facts to work by this method.
2. As an enrichment activity, show students this
variation of renaming with subtraction.
52 12
@ 13 Check 40. IE 14 Check —37
7 2 8 485 7 1 4 269 o
-4 B 5 + 253 -2 6 9 +445 RS
2 5 3 738 44 5 114 15
Have them tell you whether the answer was
changed when the parts of the problem were
renamed. See if they can explain why, if 10
was added to the ones in 52, the 3 tens in
}@ . I “ [‘;j@ Chock 37 was renamed as 4 tens.
-2 4 1 + 268 -3 B 9 +301
2 6 8 509 ES) 700 Answer: Since 10 was added to the top number,
which is a sum, it was necessary to add 10
to the bottom number, an addend, to maintain
: equality.
52+ 10=150+ 12
= =_tens. 17 ones 5. 423=_>_ hundreds,11 tens, 13 ones -37+10=40+ 7
58= 4 tens, '2_ ones 6. 789 = 6 hundreds, ! 7_ tens, 19 ones 10+ 5=15
75 . 6 tens,13 ones 7. 00 = 5 hundreds, 2 tana, 10 cnea 3. Give a number a complement and it will help
you solve a subtraction problem. First, find the
tans, 10 onee 8. 977= 2 hundreds, 6 tens, 17 ones complement of the number being subtracted.
Then, add the complement to the minuend.

Mark off the numeral in the hundreds place

s nos E] 18 1 s @ and the remaining numeral is the answer to
T o HToO 0 the subtraction problem. Examples:
i @ @ . 3 @ g ;g (The complement of 32 is 68.) 68
BT oo HTo — rid
747
i ol aa e TP sa (Mark off the numeral in the hundreds
$ 8 ge 2 place.) The answer is 47.
Z 9 o8 Z 49 T0
53 (The compl is 71
. P - i ( plement of 29is _71_) . 71
s 288 & = 2
J7T Te T ) What is the answer?_24 724
Check 22 43 28. 900
A 23 2587
¥I7 | 3L3




LESSON 4

Compound Multiplication
Approximate time required to complete the lesson: 45 min.

Background Needed

I:In this lesson, all the basic multiplication facts are
used in solving multiplication problems which in-
clude numbers with two or more digits. The student
must therefore know his multiplication facts through 81
and understand multiples of 10 and 100.

In The Lesson

The narrator guides the listener in learning how to
multiply increasingly larger numbers by building on the
multiplication facts he already knows. In the process,
he uses arrays, the distributive property of multiplication,
and multiples of 10. The long method of multiplication,
in which all the partial products are written down, is
introduced first. The lesson then proceeds to the use
of the short method, in which part of the computation
is done in the student’s head. The problems in this
lesson include two- and three-digit numerals.

Special Instructions: The student is asked to com-
plete page 3 of the activity pages immediately after the
audio has finished playing. Page 4 consists of enrich-
ment exercises which are both interesting and chal-
lenging. To complete the finger multiplication
activity, the student must be an able reader in order to
comprehend the directions. The student is told by the
narrator to do the work on page 4 only if his teacher
has instructed him to do so. It is important that you tell
the student, before the audio begins, whether or not he
Is to complete the fourth page.

Vocabulary: The following. terms are introduced
and used by the narrator in this lesson.

compound multiplication: multiplication in-
volving factors with more than one digit
distributive property: the property which
allows multiplication by one factor to be
distributed over one or more factors which

have been renamed as addends

Evaluation: The student’s performance on page 3
of the activity pages, which he completes after the audio
has finished playing, should indicate his understanding
of two- and three-digit multiplication. If you have
directed him to complete the last page of the activity

8

Form

UIa I Math Pnaerpac B

Lesson 4 Compound Multiplication

1, * e s e 2 4x16
e W g B O O B B BB BN TR B B )
A O O B O I BB B NI A
3 rows R RN TR ]
5 CRCRC B B B B B B B L B B B O
= dots in each row 4%(10 4 6) =
3 .5 .15 Ux10)+ UxB=
40 24 .69
3. 6x17 4 Tx18
gx( 0 .+ 7 (12 + 8
@12 ys@x T ) T 10+ (T_x8
&0 , 4z . 102 0, 56 126
5. 4x23 8 5x16=39 , 30
4x(20 .3 ) 5x16=30
{4 I!'o" * L] 3'
0, 12 . 92 8. T O
2 3
7. 3x25=_60 , 15 e
.7
ax2s=15 15 5x3
199 -
1 1 5 (5 % 23)
8 T O 0. T O
4 6 5 0
x 7 x B
iz; (ones x ones) 9.
2 8 O (ones« tens) S0 o
322 (x4 4 0 O
1 (7] 12 7] 1. T 0
T 3 5 4 2 4
x 9 x 7 3 5
287 443 2 0y
10 0 (5 x2p)
12 O 3x g
60 0 (5.
“ Lo $4 0
3 8 = =
4 5
4 045.4 15. 38 16. 38
15 Otﬁ,m x 45 *29
32 0 . 9 190 5 « 3 242 (9 39
1200 . _1520 (o33 760 (2« 39)
0« J— 1710 (raduct N02 . et
172 H T O 18. H T O 19 234
B &
2 3 4 3 0 7 2340
x 7 * 4
1638 1zz2 8
2. [1] 21, 234 22, 307
307 x 17 x 24
x 20 1038 7 204 1228, , 50
cl4 o 2340 (10 * 234) el40 (20 x 307)
3978 7563




Lo OXXXXXXXXXXXXX 2. §x1
XXXXXXXXXXXXX 6x(_10+_7)
XXXXXXXXXXXXX @2 _10) vt bowoZ
dx13= 0O+ 42 = _ 62
Ix(10+ X )

@x_1o)+ (3= _3Z)
H0+_ 9 = _39

5. . B 5. & 6 &
x 6 %= 9 x 8 » 7
11 234 536 560

7. 8. 42 9. 60
x 18 * 36 ® 52

__i184 (8 x23) —252 (6 »42) 3")?

_230 (10 x 23) 1260 (30 x 42) 3120

—414 (18 x 23 1512 (36 = 42)

5
0. % 1. 43 12. 507
x 7 = 20 x g
leeb g720 4563
13. 312
- 14. 406 15. 530
2496 (8 x312) s L
Be549 | obo
6240 (20 x 312) 1 2120
15,834
2736 (28 * 312) 5 22260

OTHER WAYS TO MULTIPLY

Duplication Method:
During the early middle ages, multiplication was performed by doubling.
Study the example and then try a problem.

63 » 24
31 = 42 15 = 54 (1»x24=_24)
(1=42= 42) (1=54=_54) (=2x 29= _qg§)
(2x42= B4) (2% 54= 10%) (4= 29 _96)
(4 =42 = 188) (4= 54= 216) (8 * 24= 192)
(8 x 42 = 336) (8 = 54= 432) (lox 24= Z84)
(16 = 42 = 672) IS x 542 Slé (32% 24 749
Bl 1008 b3x 24=1512

Finger Multiplication:
Peasants in France used this hod for facts whose
factors were larger than 5. To find the product of 9% 8:

1. Subtract 5 from the first factor, 9, and bend down fingers of the
left hand to indicate the difference. (9 - 5 = 4).

2. Subtract 5 from the second factor, 8, and bend down fingers of
the right hand to indicate that difference. (8 - 5 = 3).

3. Add the number of bent fingers to find the number of tens.
(4 +3 =7 tens)

4. Multiply the number of unbent fingers on the left hand by the
number of unbent fingers on the right hand to get the ones.
(1 = 2= 2). The product is 72

Now try this method to find the product of 8 = 7.
8x7=_5h.

pages, You might offer a subjective comment about the
quality of his work in those exercises.

A Step Further

The following activities are suggested to give able
students an opportunity to further explore topics related
to multiplication.

1. Have students devise their own symbols for a
base 10 number system, then translate, and mul-
tiply the following numbers in that system.

7 20 733 235
%2 x 14 x 41 x 220

You might suggest this as one possible system:
1 2 4 5 8§ 9 10

6
i—*I—qH—«OUé}HﬂL

3
100 1,000 10,000

LI & #

The first problem solved with this system:

&
X—

Ll

2. Let some of your students try multiplication or
addition to solve this puzzle:
If you were able to view this figure from directly
above, how many cubes would be hidden from
sight?

Solution: g1 out of 121 hidden in first layer
49 out of 81 hidden in second layer
25 out of 49 hidden in third layer
9 out of 25 hidden in fourth layer
1 out of 9 hidden in fifth layer
None hidden in top layer

165
Alternate Solution: Sybtract the number one
could see (121) from the total number

of cubes (286)
286 - 121 = 165



LESSON 5

Uneven Division — One-Digit Divisor

Approximate time required to complete the lesson: 25 min.

Background Needed

o perform successfully on this lesson, the stu-

i I dent should know his division facts through 81.
In The Lesson

The student is first presented with a series of problems
in which he must find the greatest missing factor.
Then, the number line is used to illustrate uneven
division with one-digit divisors. As the lesson continues,
the student learns to write the remainder as a fraction
and is guided in using multiplication to check his
division problems.
Vocabulary: The following term and symbol are
introduced and used in this lesson.
remainder: the number left over
<: less than or equal to
Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should give you an indication of
how well he understands the concepts presented.

A Step Further

The following activities are suggested to give able stu-
dents an opportunity to explore the concepts presented
in this lesson in greater depth.

1. For a novel approach to division problems,
introduce the circular number line. In solving
the division problem 72 : 7, the student starts
at zero and moves around the circle clockwise,
counting the units as he goes. Each time he
passes zero, he puts a tally inside the circle.
When he has reached 72 units, he counts the
number of tallies in the circle to find the whole
quotient. The number of units past zero and less
than seven is the rgmainder.

10
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Lesson 5 Uneven Division-One-Digit Divisor

(. 1,22 4 5 6 7 38, _9_....1

= means less than or equal to

SR i R
1. 2.3. 4,5, 4]
2. [Jxsss
o1, 2.3, 4,5 6}
3. [6]x5 =3 5. [5] %7 =10
a. [o]*s =52 6 [g]*8 =
T' L | 2 @ 4 a3 [ 7 LI T T I P I IE-_
R — L
4 4 4
13+4=3F ¢ Check: 13 x 4)+ 1 =13
8.

0 1 3 3 4 & 8 1 B 9 101124314 15 1S 17 18
Lt

b ey~ g
5 5

5

17+5=3r2 Check: (Jx5)+2=17

8. i zaansTAsBORBUBE TBEBRINR
&4 B

- e — — g
[ ]
20+6=[r.2 Check: (J = )+ 2 =20
1&@-7545 14.
TO
~3 r
H5+7= B¢ 3 ﬂ_n@_l
2g
Check: (©@x7)+ 3 = 45 -3
Check: (4x7+3 = 3l
11. [7] x5 =38 15,
TO
Bi5:=Tr 3 r 2
r srr?—
Check: (Z_ x5+ 3 = 38 i%
Check: (£ x8+ 2 = 50
12.:9 <67 18.
67:9= Zr 4 0
Check: (T x9)+ 4 = L7 9@1—5
2
Check: \Z x9)+ 2= @5
13. 17.
TO o
r 2 r
.-a"ué 9
10 2
2 ©
Check: (2 x5+ 2= 12 Check: (B xg+ - 78




18, Bé 23. When a8 number is divided by 9,
5731 what is the largest number that
30
1 can be a remainder?

Express the remainders as fractions:

10 g 21. .3
5 i
30 ﬁ}s")?
4 " s
. b, 4 34
Cheek: (Z xZ )+ 2= 22 Check: (1_x%,.3 .59
20. 93_
573 :
]
Check: (2 x5 ).3 . 48 P
Ss
1
o Check: (2«2, 1 - 46
21. When a number is divided by 5, the
numbers _0 | _‘_._. .z_. ;5..._.
4_ can be remainders.
26. 7
85
22. When a number is divided by 7, the Sl‘fg
numbeni.l_._z___.‘s_. 7

H 5O can'beremainders:

Cheek: (8«8 .7 . 7

What is the largest whole number which will make each sentence true?

1 [B]x7 <40 3. [7]<9 =63 5. [B]«7 =62
2. [7]-s <ss 4. [B]xs=a 6 [9]x1=us
L0 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 _
- p—— e —— L
5
7.16+5:=3 1 1. 93
T

- I N T .
Check: [=owf)s e Check: (=g +3_ - 57

5.5
7 'i;r‘ Write the remainders as fractions:
s 2. g$
Chock: (2 x7+ 5 40 EZ
s
Check: (EXT}+GL=E£
9 o4 2 1
8 13.
z -HE
Check: (7 xg)+ 2 - 58 o
Check: (2 x g+ 1= 3T
10. 14. i
72 335
Qig__ 9§?¥
= T

Check: (7 x9+2 = 0% Check: (D xg)+1 =28

2,

Impress students with your “ESP” by playing
the “Chinese Remainder’” game. Have students
follow the steps outlined below:

a. Write down any number between 1 and
110.

b. Divide that number by 10 and write the
remainder—called the 10-remainder—to
the side.

c. Divide the original number by 11 and
write that remainder—called the 11-re-
mainder—to the side.

When the students have completed the above
steps, have one of them tell you his 10-remain-
der and 11-remainder. To find his original
number, multiply his 10-remainder by 11; then
multiply his 11-remainder by 100. Add the two
products and divide the sum by 110. The remain-
der will be his original number.

Example:
Student’s part: Chosen number: 63
10-remainder: 3
11-remainder: 8
Your part: 3Ix11= 33
8 x 100 = + 800
sum 833

833 = 110 = 7 remainder 63

Able students may enjoy looking for patterns.
Present the following number sentence:

(Ox9)+«(dx3)=n
Directions:
Replace the trames with 3 and find the quotient.

Replace the frames with 4 and find the quotient.
Replace the frames with 7 and find the quotient.

What is the pattern? When the dividend and
the divisor are multiplied by the same number,
the quotient is unchanged.

Challenge students to find patterns in the follow-
ing:

546 + 13 = 42 546 + 26 = 21
6958 + 49 = 142 6958 = 142 = 49
225+25=9 450 + 25 =18
1160 + 40 = 29 2320 + 40 = 58
330+ 30 =11 330 + 15 = 22
336+ 14= 24 336 + 7 = 48

11



LESSON 6

Long Division — Two-Digit Divisor

Approximate time required to complete the lesson: 45 min.

Background Needed

his lesson deals with the division of up to five-

digit numbers. Therefore, it is important that
the student have a good understanding of place value
before starting the lesson. He should also have a good
command of basic division facts and know how to use
multiplication to check division.

In The Lesson
In introducing the listener to long division with
two-digit divisors, the narrator demonstrates that

division is the easiest operation to use in solving
certain types of problems. He teaches the student
how to estimate quotients and uses several problems
as examples to guide him through the steps necessary
to find the answer. Then, the student is asked to try
some problems on his own. The problems range in
difficulty from dividends in the tens to dividends in
the ten thousands, with place value emphasized
throughout the lesson. The student is required to
check his division problems with multiplication.

Special Instructions: Each student will need a
sheet of scratch paper on which to do computations
during the lesson.

Evaluation: The student completes page 4 of the
activity pages after the audio has finished playing. His per-
formance on this page will help you assess his under-
standing of the long division method presented on the
tape.

A Step Further

The following activities will give students an oppor-
tunity to expand their knowledge of the topics pre-
sented in this lesson,

1. The audio directs the listener to check his division
problems with this method: Quotient times divisor
(plus remainder) equals dividend. For variety, have
students try checking some of the division problems on
their activity pages by casting out nines. In all steps,
digits should be added to the smallest sum equal to or
less than 9.

12
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Lesson 6 Long Division-Two-Digit Divisor

el

1. If you have B4 peanuts and you
are going to share them with 28
classmates, how many peanuts will

each receive? 3

a. B4 56
=28 =28 -
56 28

olBE

b. nx28<84

Does 2 make the sentence true?

2. 293 + 41
To estimate the gquotient, round the
divisor, 41, to the nearest multiple
of ten.
41 is nearest tens.

Think of the number of tens in the

dividend, 293.
203 has 2% tens.

Think: 4 (the divison x _7_ ia

8. 8138

8. 5874204

21 is nearest 2. tens.
1,291 has A2 hundreds.
12 hundreds divided by 2 tens =_B_tens.

The estimated quotient is £

T8 is nearest _E tens.
3,209 has 32 hundreds.
32 hundreds divided by 8 tens = 4__tens.

The estimated quotient is 40

The estimated quotient is 79_,

less than or equal to 29 (the
Does 3 make the sentence true? s
dividend).
Does 4 make the sentence true? l'[-...6]
417203
W - 7% 41 = 287
g (el o]
287
3x28=84 7 6
Check: (£ = 41)+ = =293
3. 82fAE 4. 34)TT0 5. 517383
Estimate: 2 ones Estimate: -5 ones Estimate; 7 ones
EL.0) 7.6
B2)748 34 51
9 «p2=18 S x3q= 170 Z x 51 = 357
= a8
T=) 2 2
Check: Check: Check:
(2 x82)+ 19= 748 (Ex39+ 2=170 (7 = 51) + 28= 383
8. How many hundreds are there 10. 327779
in5779? 87 _ The estimated quotient is 2.0
in 3,4607 _34 éﬁ
in 1,717 _17 32)—_@1 == L3
Wwx3P=6490
1 39
4%32= 129
1l
7. afi®— Check: (24 = 32) + 1= T79

11. 83ZFHE

The estimated quotient is 3Q .

wm@'@

Joxg3=2490
132

1 =83 = £3
48

Check: (3L » §3) + 42 =2622

12. BBJE5IE
The estimated quotient is $O .

6873, 53‘; =

Soxgg=34 00
* ] B
Zx68=_136

—

Check: (52 x@B) + @ = 3,536




13. T O

Check: (27 «81)+ D = 2457

T O
(s (8]
4873 6 0 8
Tox 48=- 336 0
24 38
Sx4=2490
]

Check: (75~ 4% + B = 3608

15.

16. In 31,416 there are 3! thousands.

In 55,251 there are 25 _ thousands.

7. To divide 38148 by 57, first
estimate the quotient.
57 is nearest _® __ tena.
38,148 has about 32 thousands.
38 thousands + by 6tens= 6

hundreds.

HT O
(eTe](s]. 5]

57)3 8, 1 B

Quox57=34 2 oo

319 48

‘9.,57;31 Zo

z28

S x5T=
15

18.

HT O
2lisliz].[o]
561)1 8 0 0 3

2031= b2 Q Bopx51=15 3 00
207 27 03
j:anLﬁ_& 5_'2*51=Z-SE;
21 dAx51=_153
—9
Check: (2« 3y + 2= g27
3
8. 0

For problems 1-6, just estimate the quotients.

1. 4377
22tens + 4tens=_5_ ones.

2. 8ayTIe
7Ttens + 2 tens=_2__ ones.

3. 787300
32 hundreds + 8 tens = _%__ tens.

4. 6TVENT
29 hundreds * 7 tens = _ % _tens.

5. 82719301
19 thousands + % tens= _2__
hundreds.

6. 56731415

31 thousands + _© tens= 5
hundreds.

Estimate the quotient, then divide and
check.

7. r@
43
5 agg=215

[

Check: (5_ 141J + b_ = 221
4

8}3 2 0 9

4ox78=3 120
g9

ix=__78
1

Check: (4L <78 )+ 1 = 3209

877279 0 9
“Wx«g1=-26 20
za25s
Dxgr=201
2%

10.

Check: #b0x5b) 55 - 31415

Example: 7894 +23=343r5
1st step: add the digits in the quotient, 343
3+4+3=10=1+"=1

2nd step: add the digits in the divisor, 23

2+3=5
3rdstep: multiply the divisor by the quotient
5x1=5

4thstep: add the remainder of the original
problem to the result in step 3
5+5=10=1+0=1

Sthstep: add the digits in the dividend
7+8+9+4=28=10=1+0=1

Check: 1=1
The check number for the divisor times
the check number for the quotient plus
the remainder is equal to the check
number for the dividend. We can be
reasonably sure the problem is correct.

The Rhind Papyrus, which is about 3,600 years
old, displays the “doubling” technique of
division used by ancient Egyptians. In the
example below, the divisor, 13, is multi-
plied in turn by factors which are successively
doubled. In the problem, 727 + 13, 32 is the
largest factor used because multiplying the
next double, 64, times 13 would yield a
product larger than the dividend. When the
multiplication has been accomplished, the
products are added (from bottom to top) to
find the combination that yields the greatest
sum less than or equal to the dividend. The
difference between that sum and the dividend
is the remainder. To find the quotient, add
the doubled factors of the products used. After
you have explained the example to students,
have them try a few “ancient Egyptian” divi-
sion problems on their own.

Example:
727 =13
1x13= 13
2x13= 26
4x13= 52
8x13=104
16 x 13 = 208
32x13 =416

727 = 416+ 208+ 52+ 26+ 13+ remainder 12
= 32(13) + 16(13) + 4(13) + 2(13) +
1(13) + remainder 12

32+416+4+2+1=55
Answer: 727 = 13 = 55 remainder 12

13









LESSON 1

Prime and Composite Numbers
Approximate time required to complete the lesson: 30 min.

Background Needed

i l o gain full benefit from this lesson, the student
should know his basic multiplication facts and
understand the terms used in discussing sets.

In The Lesson

By listing the factors of several whole numbers, the
student is led to discover that certain numbers, known
as prime numbers, have only themselves and one as
factors. Building upon this knowledge, the narrator
guides the student through a series of exercises
involving prime and composite numbers, twin prime
numbers, and relatively prime numbers.
Vocabulary: The following terms are introduced
and used on the audio.
prime number: a whole number which has
only itself and one as factors
composite number: a whole number which
has at least one factor in addition to itself
and one
twin primes: two prime numbers with a
difference of two
relatively prime numbers: numbers which
have no common factors other than one
Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should give you an indication of
how well he understands prime and composite num-
bers.

A Step Further

The following activities will give your able students
an opportunity to further explore the mathematical
concepts introduced in this lesson.

1. Euler’s (pronounced “oilers”’) Theorem states
that every prime number—except 2—can
be expressed as either 4n + 1 or 4n - 1, when
n is a whole number. Have students use Euler’s
Theorem to find whether the numbers below
are “possibly prime” or “not prime.” Remind
them that not every number expressed by 4n
* 1is prime, but that all prime numbers fit the
formula.

3 1x1:=1

Math F'nr'pal:: C

Formula |

Lesson 1 Prime and Composite Numbers

Lo2x4= 8
ax2=_8
gx1=_8

1x8=_8

What numbers are factors of 8?
| 2 4 3

2, 3x4:=2

4 % 3=£

6x 2=l
2x g=_‘\&
12 = 1=£
1x1z =12
What numbers are factors of 127
1 2 3 4 e 1z

1:75_?

What numbers are factors of T?

b T

4 1x5:=5_
5x1=_9_
What numbers are factors of 57
A 5
5.
‘' [Rlelselsla]e]s o
D214 [15]16 )] 18 i9)] 20
121 |22 23|24 |26 |26 27 | 28 [0
(3D)] 52|38 | 3¢ |3 | 33738 |30 |#0
7] 48 |40 |50
afenong

6. The prime numbers between 1 and
50ar!.;_.3_.i,7_,_u_,
13 17 19 23 29 31,
37,41 43 47.

7. How many of the prime numbers are even? |

8. Name all the i b

3and 17 4_, B,

B8 .9 1o 1z 14 15 le

9. Name an odd number less than 10 that is not prime. i - I

10. Name the odd numbers between 20 and 40 that are not prime.

&, 25,27 33 35 39

11. Circle the numbers below that are composite numbers,

G 13, @) 17. (8) &

12. Circle the numbers below that are prime numbers.

33, 21.@ 25, 49.@

13. Write the pairs of twin prime numbers less than 47.
3.5, 57, 113 1719 2931 41 43




14. N\ual_’m with only two factors, themselves and one. are called

P umbers.

15, The only even number that is prime is 2

16, The set of factors of 3is {—>_, | }.
The set of factors of 104s (!, _F & 10}
3,1}n {1, 10, 2, 5} = {—L_}. The common factor is _! .
The numbers 3 and 10 are relatively prime b their only

factor is one.

When two bers have no factor other than 1,
the numbers are relatively prime.

17. The set of factors of 8 is | A

Al 2,
The set of factors of 9 is {1 _, 2.
{r.8.24}n{y 938 ={_"})

This means 8 and 9 are relatively M

3.,
o

18. Write yes or no below each pair of relatively prime numbers.
a 5and 15 b. 7 and 20 e 6 and 11 d. 8 and 14

1. Write the set of prime numbers greater than 0 and less than 10.
{ 23,57 ]

2. Write the set of composite numbers greater than 0 and less
than 13. { 4,6,8,9,10,1Z \

3. What prime number is even? __ 2

4. Are all odd numbers prime? _ "~ Give an example to prove your
9

answer. _ —_

5. Why is 5 the only prime number that ends in 57 _LtcaMde
adt the othsms ong nultiples ok 5

8. Is 39 prime or o t‘mq'an-é.tﬁm,? =1z

7. 15 23 prime or composite? IS yiyer ik fias o
oha- .
S and 3

8. Name one pair of twin primes.

9. Write the following even numbers as the sum of two prime numbers,
2= T¥5 16= _1+5 w3413

g4 = WHIBWINSATHT 0 1347 »u 3417

10. Write the MW numbers as the sum of three prime
he 2 o

numbers. M)

5= _2+T7+5 93 1343+7 = T+7+7

11. Write “Yes" or “No" to show which sets of numbers are relatively

prime.
a 5and 14 b. 9 and 12 c 8and 15 d. 7and 20
wr ues
s ¢

12. The set of factors of 4 is | _ =,
The set of factors of 9 is { __'_
]

The factor is

a. 159 “possibly prime” according to Euler’s
Theorem, but further study would reveal
that it is not a prime number because it
has 53, 3, 159, and 1 as factors

b. 217 “possibly prime” but has 7, 31, 217,
and 1 as factors

c. 314 (not prime)

d. 167 “possibly prime” and further study
would indicate that it is a prime number

e. 224 (not prime)

There are 10 points in this maze, each labeled
with a prime or a composite number. Students
must draw a line to join each prime number
to its “prime mate”’—the next prime number
in sequence—and each composite number to
its “composite mate”’—the next composite
number in sequence—by following the lines
on the grid. The student’s lines cannot cross,
intersect, or touch each other.

39
10
&
4
&
s
5 7
6P —? &
1
'S
8 17
3 N\
4
3
10
——&
‘.
@ &
13
5 7
6@ = ———————
1
—e
8 17
% ®



LESSON 2

Prime Factorization

Approximate time required to complete the lesson: 40 min.

Ho benefit fully from this lesson, the student
must know how to determine whether a number
is prime or composite and how to factor a number.

(Successful completion:of Lesson 1 should be adequate
preparation for this lesson.

In The Lesson

After a brief review of prime and composite numbers,
the narrator explains prime factorization. The “factor
tree” is introduced and the student is guided to the
.discovery that, even though the first factors he chooses
may vary, the prime factors of any number are always
the same.

Evaluation: The student’s performance on page 4
of the activity pages which he completes after the audio
has finished playing, should indicate his understanding
of prime factorization.

A Step Further

The following activities will provide able students
an opportunity to expand their understanding of
topics related to prime factorization.

1. Let students determine whether or not a num-
ber is prime by dividing that number by
prime number divisors. The student should
begin with 2 and continue to divide by prime
numbers in sequence until further whole num-
ber division is impossible. The prime factors
are circled in this example:

Q@ l84 '
@ W42
Q RrL

@

2. Present a “new” numeration system in which
the digits are {1, 4, 7, 10, 13, 16, 19, 22...}.
In this system, 16 is a composite number be-
cause it has the factor 4 in addition to itself
and 1. Twenty-two is a prime number in this
system because its only factors are itself and 1.
(Eleven and two are not a part of the new
number system.) Ask students the following
questions about this “new” system.

i

Math Pﬁr‘pa:: C

Formula |

Lesson 2 Prime Factorization

{2, 8 4, 5 6 7. 8 9 10, 11, 12, 13, 14, 15 16 17, 18 19, 20}

1. Write the subset of prime numbers of the set above.

2 3 §5 7 I 3 7 19
BRocaunse 9
2 Is 9 a composite number?, FA__ Why or why not?
3 .3 _ 9
3. 24=8x=3 6. 24=4x6
wa Z i T AR
Is 8 a prime number? U= x_w %
Cnnyeufamraagnin?ﬁu_ Are all these factors of 24
primtnumben?_%li_
4. 24=2x4x3 7. T0=2x )
5 o
Il2apwimeuumber?_'¥‘,¢_ T0=2x ®
In‘.!npwimenumbnr?_l‘?‘i_ The prime factors of 70 are
o 2 5 7
Is 4 a prime number? _—__ e e
8 T0=T7x10 5
7 2
B. 24=2x2x=x2x3 70 =  Boabds
Are all these factors of 24 The prime factors of 70 are
7
primnnumbeu?jz_'s_ P RTTPAPE o, . P
12. 48
8. ;\6
72 &x
/N N\
B x 9 2x9%2103
NN / Nk
4x2 33 2Zp2x2% 2% 3
L T Y
2x2x2%x3%3
122202 (33 w2 2.2,2,3
Tz
10. 72 I\ 13. 88
é,\ 18x 4 gx}l
AN o 7\ /A N\
3xbxrix2 2x9x 221 2x49x 11
/ f /N
3 x3x2x2% 2 2 K33 2RL 2 XZx2x 1)
33222 =2 2 2.1
11. 105 14. 130
2% & /13‘;??
3xTx 5 13 X5x2
105= 252 27 10:'3.5 .2




15. All even numbers have _&_ as a factor,

18. All numbers that endin 0 or 5 have _& _ as a factor.
17. Add the digits in 432. The sum is _9

18, Add the digits in 7425. The sum is _I8 .

18. Circle the numbers that have 9 as a factor.
20. Write 210 in prime factorization.

210= _Zlx_l1O

200= T ». 3 x 5 » 2

21. Write 396 in prime factorization.
396=_90 x_ a4
396=_3 x _J_x_& % 4o
396=_3 « 3 x_2x_2 x_ 11

22. Write 145 in prime factorization.
H5=_& » 29

23. Write 140 in prime factorization.
140=_8 x 28
M0=_5 x_ 2 x 2 x_ T

. Because 175 ends in 5, you know

. List the prime numbers less than 15, 8. Complete the factor tree.
2 3574443 150
TS N\
1oxIS
AT A
552 x5x3
Circle the number that has 9 as
a factor.
2E w2z »F %
2351 or 150 = 5_ 5 .3

54 =2 x2Z

that .5 is a factor. 54 =2 » 3 «3 xZ

- Because 48 is an even number, you 110 = 4L« 40
know that 48 has 2 as a factor. 10 = 44 & =&

8. Write 81 in prime factorization.

Complete this factor tree. B1=9 »9
: /96{ Bl=F xJ3 x3 x3
A
Zx%x?}?h
f“ 11*5:1%1\ 10. Write 125 in prime factorization.
2 XIx3IKaAN2nd 125=6_x28

%= 2x3 x3 x2 x2x2 125=5_x X «§_

7. Write 54 in prime factorization.

8. Write 110 in prime factorization.

Is 100 in this system? (yes)

If so, is it composite or prime? (Composite)

Is 40 in the system? (ygq)

If so, is it prime or composite? (Composite)
You may wish to have students think ofpacld”l-
tional questions to ask each other about the
system.

Ancient Greek mathematicians, in studying fac-
tors, discovered four categories of numbers
based on the sums of their factors. (The Greeks
did not include the number itself as a factor.)
Present the following puzzlers to your students
and let them develop their own definitions.

Here are some deficient numbers. Add their
factors and find out why they have been
given this name.

81+42+4=7

101+5+2=38

Mi4+7+42=10
The sum of deficient number’s factors is less

than that number.
Can you name others? (15 g 71

Figure out the rule that determines abundant
numbers.
B1+6+3+2+9=21
12 443+1+6+2=16
16 1+4+4+8+2=19
The sum of an abundant number’s factors

is greater than that number.
Can you name others? (54 48 20

These are perfect numbers. What is the rule
governing them?
61+3+2=6
B1+47+4+14+2=28
The sum of a perfect number’s factors is
equal to that number.

Find and add all the factors of each of these
numbers and explain why they are called amicable
numbers.

28414 2+4+71+142=220
201 +2+4+5+10+ 11+ 20 + 22 +
44 + 55 + 110 = 284
Amicable numbers are a pair of numbers in
which the factors of the first add up to the
second and the factors of the second add
up to the first.



LESSON 3

Least Common Multiples

Approximate time required to complete the lesson: 25 min.

knowledge of prime and composite numbers,

and prime factorization, in addition to mastery
of basic multiplication facts, is essential to successful
participation in this lesson. It is therefore recommended
that the student complete Lesson 1, Prime and Com-
posite Numbers, and Lesson 2, Prime Factorization,
before attempting this lesson.

In The Lesson

Through a brief review of multiples, the narrator
leads the student toward recognition and under-
standing of least common multiples. Two methods
of finding least common multiples are presented.
The first involves listing sets of multiples for each
factor (to determine intersection of the sets). The
second makes use of prime factorization. The review
of these concepts prepares the student to work with
fractions.

Vocabulary: The following term s
and used by the narrator in this lesson.
least common muliiple: the lowest multiple

of two or more whole numbers
Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should give you an indication of

his ability to find least common multiples.

introduced

A Step Further

students with
least common

The following activities will provide
an opportunity to practice finding
multiples.

1. Let students put their skill to work by finding
the least common multiple in this story
problem.

Two clocks are started at 12 o’clock. One
clock has an alarm that goes off every 12
minutes and the other has an alarm that
goes off every 20 minutes. What time will
it be when both alarms first go off together?

Formula |

. Is 8 a factor of 247 .-,'_'Z"..._

Math Pljrpa: C

Lesson 3 Least Common Multiples

AL
CoMMON
MULTIPLE

. The set of multiples of 8, less than or equal to 88:

40 48 56 64 7z Eo B8 }

{8, 16, 24, 2%,

. ‘The set of multiples of 6, less than or equal to 72

{6,121 23 30 36 42 48 54 60 bE 7z

6. Write 8 in prime factorization:
L 2

B= — _»

What are the common multiples of

§ and g7 29, 18,72

. What is the least common multiple | 7. Write 6 in prime factorization:

s A

of 8 and 67 _ 2%

8, B=2=2x2

Is 6 a factor of 247 4 6=2x3

Is 24 a multiple of 8 and 67 ﬂ:t_.:.._

LoM = % x

ta

8. The set of multiples of 12, less than or equal to 84:

e 4 y 72
{12, 24, e SF. G0 TE. ﬂ}

10. The set of multiples of 9, less than or equal to 99:

45 5% 3 7a B

3 o o9
lg; 180y, 2% A5 ¥4 @3

11. What are the common multiples of 12 and 97 =" "%

30
12. What is the least common multiple of 12 and 9?

13. Is 3 a multiple of 12 and 97 £

3 L - i 2 =
14. Write 12 in prime factorization. 12 = _'L L S S
. z i Fis k. =
15. Write 9 in prime factorization. 9= __ *
2 ; >
18, 12= __ =
[ L4
ga T
2 2 -3 3
M=~ » x x or 22
17. 12= =36
9x_" =38

Is 36 a multiple of 12 and 9?7 5’3‘.




18, Find the LCM of 40 and 24.

equal to 72:
|9 18, 27 36 45 54 &3 '.!z'

. The set of multiples of 6, less than

or equal to 72
{61208 21 30 36 A2
48 54 60 HE

lq

. What is the least common multiple of 9

and 67 I_B

Is 72 a common multiple of 9 and 67

ol

Find the least common multiple of &

and 9 using prime factorization.

b= 2 x>
9= "% =
3
Tt i Wl L
6% =36
ax 2-

Is 36 & multiple of 9 and 67

. . S

10.

40 = Tt 2, &
2 2 _Z = 22, Find the LCM of 72 and 48.
A —r A 2 _Fe 2 2 203
M= 2 A 223 e 2 5 2. 2.2
izo
— z 3 z
or (e (e G L I W
or M4
19, 4ﬂ~__'3_=|20
20% % =120
Is 120 a multiple of 24
and of 407 _Z&A 23. Find the LCM of 110 and 44.
: 2 8
1Mo = _x %
44 = Zﬂ 2& 11}
M= M 2,5, 2
o 220
20. Find the LCM of 55 and 70.
g5=3x !
0= _Tx S
Lem= Tk e Tu =
s 770
24. Find the LCM of 27 and 63.
272323
2 3)( 3'( T
Lem= 3. 3. 20 7
189
21. Is 770 a multiple of: r—
700 YL ssr YA
3
1. The set of multiples of 9, leas than or 7. Find the least common multiple

of 18 and 45 using the prime
factorization method.

= A ]

Find the LCM of 36 and 40 using
prime factorization method.

Z x
36 = 2422 x3x3

40 =
LM - ZRE*Bx3x2x5

ix2xd x5

30
or

. Find the LCM of 15 and 35.

3x5
Tx5

15 =
35 =
LCM = 3 TaS or 105

. 2x2a2x3
. 2x2 x3x3

e

LCM = 252;2;25«301_ 72

3

The student should find the least common
multiple of 12 and 20 to arrive at the answer.
The LCM is 60, so the two alarms will coin-
cide at 1 o'clock, 60 minutes after the
clocks are started.

Let your crossword puzzle fans try this novel
“cross-LCM” puzzle.

Down
. the LCM of 3 and 7
. the LCM of 7 and 8
the LCM of 4 and 27
the LCM of 10 and 61
. the LCM of 8 and 18

Across
1. the LCM of 4 and 7
2. the LCM of 3 and 5
5. the LCM of 2 and 3
8. the LCM of 3 and 81
9. the LCM of 5 and 4
10. the LCM of 2 and 8

No s W



LESSON 4

Equivalent Fractions
Approximate time required to complete the lesson: 38 min.

i | o benefit fully from this lesson, the student should

understand the meaning of fractions and be able
to write fractional numerals. If his skill in these areas

is questionable, it is suggested that you precede the use
of this lesson with a review of fractions.

In The Lesson

Divided congruent figures and number lines are
used in this lesson to establish recognition and under-
standing of equivalent fractions. The student is first
taught to rename the whole number, one, in fraction
form. Then he learns to use the identity element to find
equivalent fractions. The lesson continues with an ex-
planation of writing fractions in simplest form. The stu-
dent is given ample opportunity to practice this skill in
a series of exercises on the activity pages.

Vocabulary: The following term is introduced and
used by the narrator.
equivalent fractions:
same number

Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should indicate his ability to work
with equivalent fractions.

fractions which name the

A Step Further

The following activities will provide able students an
opportunity to further explore’ the topics presented in
this lesson.

1. “Fraction strings” and “fraction stars’”’ can pro-
vide interesting and challenging practice in
finding equivalent fractions. Simply set up part
of a “string” or “star,” as shown below, and
have students fill in the missing numerators and
denominators to make equivalent fractions. (You
might challenge the student to make his “fraction
string’’ as long as he can.)

Able students might also design strings and
stars for others to complete. However, answer
keys should be kept for easy checking.

Formula

Math F'nrpa: C

Lesson 4 Equivalent Fractions

g I

Write the fraction that tells
what part of the region is
shaded,

N

Write the fraction that tells
what palz’ of the region is
shaded. %

NN

Write the fraction that tells
what pag, of the region is
shaded, 26

==

Write the fraction that tells

what pary of the region is
shaded.
q
2 4
5 1. F - % .

Equivalent Fractions

I

Write the fraction that tells

what paryy of the region is
shaded. _ X

"I

Write the fraction that tells
what part, of the region is

shaded. _£_
2 . -
i h L]

Equivalent Fractions

_lo]tr

1 & 4 S i
2. 10 r g B
1 _ 6 2 4 .4z | -99
R 2 1 1=42
2 2 1, Ty 8 Fy %
PR _ :
ik 1 g
2 2 2
PRl 1.
h I 2 3 '
I r I 4 1
4“ 1
BRI ] 2 3 4 5 6 T 8
® H A B 8 8 8 B
1 2 i
12. 5= 4 B 17, 4x1=_4
1,1= 2
H = q
2 2
a o Sxl=
13. 0=2-3 :-% 3 3
Ry St o
18. 1x1- §
1.2 S
14. L =g
g
L2, %
2% 2" 4 _
[
3 &
5 §- 3
3,2 &
19. §x 5= g
. 4 a8
8. 1=2-5 - ¢ 3. e
A T $=F
8
I -
20 $x3 = 12
2 %
il




4 - 1® 3 _.3%x1_3,1_1
it 5w 5 3x3 " 3%3°3
i ,4_16
R S
5 5 = 1 L
28, 2 . &
WS F "4
9
3
22. 2 - —
8" = . )
12 _ x\?-__
2.5 %x3 3
B okl o B L
F* 3 ° 24
p 5. 2.5 5
2.2 - 5 3.5 335 = 7
5 4 20
EAR S
— % g 8. 6xt L
‘24 Bxq T 4
3. 9
24.8 - 2
T 7Tx L
3.2 -2 Bavs3 =3
4 _ 16
25, = = 6_ 4x4 _ 4
SR 8% x5 * T
4,4
n*"_14° 1
18_ &x3 3
R R =
2_ 8 =i=
2 %2- 8
- 8 g . 4.2 2
1A =T 53 ax3 "3
L1 _ 2 10 _ % 6 3. 9 a7
27 31 T i"5 " %
2.5 _ B 7.1, L |7
6 18 8" 7 8
5 1_:5’
6" 3 " 18 Write in simplest form.
8 45 _ 'S
s-“g:‘; 5" 16
2 . 4 L
4.%,%=9 5 ° 12
4
5.4, 2 _ 16 1. 17,
5\t4-ﬁ 1 1

Fillin the circles with equivalent fractions.

fraction string:

fraction star:

4
16
9 10
6 a0
3 1 1
12 4 4
36 3
144 99
200

2. Instruct students to solve the puzzle below by
shading each section that contains a fraction
equivalent to % If the correct parts are shaded,
an immediate confirmation is revealed.

7 1 13
= 17 14
70 5 | =
2 10 7
12 2 z
1 7 8
2 13
1 W Vi
1 6 2|2
13 31\ 17
42 3 8 19 1
5 24 9 |8
3 12
§ 104 s
18 270
23 5 14
3 5 12 18
2 3
32 9 4
34 e 1] 7|5
14 iF 3 |-~
15 [ # 5 2
20 3 L3 18
4 [,
3 n| L
5 4 4 5 30 2
5 16 12 5
7 1 1 n #:
3 6
8 1 5
32 4 12
EY) 7 5
4 AN 1 8
50 12 12 4
200 "6
8 3
6 g 3 12
12 36
2 2 13
217 1s 26 8
21 10




Math Powerpac C
LESSON S Formula | Methfoverac
Addition of Unlike Fractions N Ry
Approximate time required to complete the lesson: 40 min. R A bEca
: %
4
)
. Background Needed . 5 LeD - IS
2
Dg efore working in this lesson, the student should o4 i gxi,g
be able to add like fractions, find least common % N = :s'
multiples, and understand prime factorization and equiv- . . 2 15
alent fractions. If his skill in any of these areas seems =o/’§'"\r"r“¥ »
questionable, it is suggested that you have him review 3 i i
selected earlier audio which teach those concepts. i . &4 5_1 _
g % % g F‘;ut s;x multiples of 4:
4 8,12, 16 20 24)
In The Lesson ey IL -
The need to rename unlike fractions to fractions with NEYEENEE s
like denominators is demonstrated with number lines 3 e fié—
showing different fractional units. The lesson progresses f 2, R - S .
to an explanation of simple shortcuts for finding the = 5 e
least common denominator (LCD) in problems with o=
prime number denominators and in problems in which
one denominator is a factor of the other. The use of
multiples and prime factorization to find the LCD is also 7. 1+ - o L+l
explained. Problems including both improper fractions ﬁ‘ﬁ*ﬁf‘jﬂ“ﬁ‘é) 6 A*"—
and mixed numerals are presented. T AT S E
Vocabulary: The following terms are introduced L I e D> 2 x 3 x R A2
and used by the narrator during this lesson. Lop =12 ; 4 ‘% * %"
unlike fractions: fractions whose denominators 1.t o & iti*F-az
are not the same ik - & =5
least common denominator: the least common =
multiple of two or more denominators o 10541 -
mixed numeral: any.numeral named as a whole 0 - e e o o
number and a fractional number less than one (2, 24, 36, 48, o, 22) 6 2 2
improper fraction: a fraction whose numerator (10, 20, 30, %0, 30 &0 LoD B B % 2w Rowdd
is the same size or larger than its denominator b 60 . T o e
Evaluation: The student’s.performance on page 4 . . s S i Sl
of the activity pages, which he completes after the audio Ao ie 4o s
has finished playing, will give you an indication of how it & L =
well he understands least common denominatores and
their application to addition of unlike fractions. s 3l
1=ZxZ
A Step Further DLl e
The following activities are suggested to provide able el ¥ =_37_7,,—
students with opportunities to expand their understand- el d. &
ing of fractions. S
1. Introduce square addition as an interesting i
method of practicing addition of fractions. If

10
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the missing addends in the internal squares are
filled in correctly, the partial sums along the
bottom and the right side will add up to the
sum in the external square.

+ +
10113 1]3)-3
2|8 8 3] g 6
335 )-8 3fl1]-5
g | 8 8 12} 6 12
7 6|13 Z 4|15
B B B 12 3 T

In the puzzle below, have students shade in the
spaces containing the fractions which are stated
in lowest terms. Explain that if they do all their
shading correctly, the puzzle will “grade their
work.”

34 9 4
8 o /4 2% 3
2 6 6 16
= 2 2 |32
B 8 )9 2
36 19 2 |13
19 10 | 26
2 10
5 == 7. 10
5 2 “ ) 5/ 6
> 12
7 6 g\ 3=
s B )5\ %%
2 16
6 99 2 .
10 8 1 744 15 10
B\ 0 /4 9 5
U ) w
6 ) 105
16 10 4
> 14 B 6 %
7| 12 2
7
» 3
12 )% e 10
= 15 40
24 2 10 %
3 22 25
5 14
24 25 16

3. Since Egyptians had symbols only for unit frac-

tions (fractions with a numeral of 1), and for the
fractions 32- ana 1, it was necessary to combine
these symbols to write all other fractions. After
you explain this system, ask students to write
fractions using the Egyptian symbolism.

<= one par* of a whole i %

¥ 3 n 10

1 b e - .
ﬁ"_"c# i Cr? nrl
4

ﬁ"'lllu ?

=)
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Dr‘ LI a Lesson 6 Subtractio of Unlike Fractions
. . - 1. 8 5 Work Space
Subtraction of Unlike Fractions ¢ 63__
) ) . . i, 12 o
Approximate time required to complete the lesson: 30 min. E E; E Low
1 =i £l e e e B
orl
. gt = |
2 878" -
Background Needed |
3.
i | o benefit fully from this lesson, the student should ﬂ ;E % woua 2u  WorkSpace
be able to subtract fractions with like denomi- - e |
i iffi > e - i ot - 7
nators without difficulty. 3 I 3 =
i . 3 -4 9 |z 4 v
In The Lesson “ 33 e .
Following a brief review of subtracting fractions with Lo -2l -
like denominators, the narrator introduces the student (:2 )(%)—) 2
to several shortcuts for finding the LCD. Prime factori- g (R < S 1
zation is included and is used extensively. The student s -3 8 s _s3 1% Wotk Space
is then guided to solve mixed numeral problems which i firat thiee sultiplés - ; 8a_n 2
require renaming both whole numbers and fractions. st g1 R T
: ' ak 5 Z4a__[LCD
Evaluation: The student’s performance on page 4 E—) "3 profi oa o Y
of the activity pages, which he completes after the audio T ol
has finished playing, should indicate his ability to use
the subtraction skills taught in this lesson.
A Step Further
L1 - =
The following activities will provide able students an E ;j ]8 DELDD shs s
. . . . . . | 4 =35
opportunity to expand their skill in subtracting unlike e ¢
fractions. -
1. Reintroduce the Egyptian fraction system and 4 547
have students translate the problems below into 0. 419€ Wik S
. 3 s4 8
Egyptian symbolism. (See page 11 for symbols.) 221k -
Remind them that the Egyptians were limited i T
to symbols for unit fractions, % and % Lo 12 154 -38
-t - el = . .
3_1E or!
O R "L E=
, 3316 s B @ 76 N
-l -T T 5% |iF & *
. . . rep = 15
2. For challenging practice in renaming and sub-
tracting fractions, let students complete the inter-
locking fraction chain below. You might also TR WorkSpace | 1% 83
have them make up a chain of their own for .5} % T
other members of the class to solve. 7% 43
7 b 1 1 1810 0}
8 ¥ 8 4
-13 1.1 u j &
16 8| % b | " § *
= . 12 . I LY
z = 12| ° 12| 2
i




v 1 F 24. Ei"
-2§- 2§ - 83
5 53
L 25, 4}-3%
o ¥ -2} 2}
3
= 1T ol
¥
26. s%-s:!
21.
of z28:2¥
ol 3xr
-3%
37 2
27. sgssfi = 713 _ Work Space
-2d- ok .ot {0 4
@ LRSI S
M3 LCD = 1q
- 4 -
T 3
28. 5%&51.‘=d-§ Work Space
bl e 15, de e lx.‘.=3
23. M “ligt By g (8= 4
5 Az ﬁx#= w0
- 9% 334 |12 24
0% LCD = o4
R AR A 3 8. & =77
-3%.3%
Y
g2 1_.4_3 43
H™ R~ B
z 7
s 1% . i
~2.10 - 53
gi
k. =
7.3
4 z‘l 10. 20%=107%
e -13-1%
= el Sl
2 _13a
5. 6:=5 4
&
n 8i=gd iz
9
}i -10%=|Qa 'lO‘?i
8 J% 73
2 3 N L
-2 3
4%
7. 9%=B% 12. ?%:7% ‘ﬁ:_:'
2l-28 227 - 2%
62 7
— 435

3

In 1530, Rudolff, a mathematician, introduced
his method of adding fractions with unlike
denominators. Your students may enjoy experi-
menting with this unique approach to addition
of fractions. Without using the addition sign,
write the addends between two horizontal lines,
Below the bottom line, write the LCD and, above
the top line, write the new numerator for the
equivalent fractions with like denominators. Add
the new numerators and record the sum to the
right of the problem. You might give your
students problems similar to the following:

wir o

»iw o

12

13
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LESSON 1

Multiplication of Fractions

Approximate time required to complete the lesson: 30 min.

Background Needed

l | he student should know how to write fractions in
simplest form before beginning this lesson.

In The Lesson

The lesson begins with an explanation of the fact that
the product may be smaller than either of the factors
when multiplying fractions less than one. The narrator
then leads the student through a series of problems
involving multiplication of unit fractions and whole
numbers. The process of renaming fractions as mixed
numerals, and the associative property, are then em-
ployed in multiplication of whole numbers and fractions.
The commutative and distributive properties, the prop-
erty of zero, and the use of common factors to simplify
a problem are all explained. The student is given ample
opportunity to practice multiplying fractions in 2- and
3-factor problems.

Vocabulary: The following term is introduced and
used by the narrator in this lesson.

unit fraction: a fraction that has the numeral
one as its numerator

Evaluation: The student's performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should indicate his understanding
of multiplication with fractions.

A Step Further

The following activities will help students expand their
knowledge of multiplication of fractions.

1. A fraction sequence in which the members are
determined by multiplication can provide inter-
esting problem solving practice. Ask students to
find the pattern for this sequence and then
fill in the next three members.

Example: 5, 15, 45 135 405 1215

8’ 16° 32’ 64 ’ 128’ 256

Pattern: Multiply each member by 3?3—

2. Students should enjoy solving a multiplication
problem with the help of an illustration. Give
each one a sheet of graph paper and tell them

how to solve the problem, % X :—;.

Lesson 1

Math F'!jrpa!: O

Formula |

ion of F

s 0D OO -
2x3=_©&_
7. §x21= 3
2.
2
3
1
R
3.1-%¢ .3 8 ix2%=_5
=2
3. 2=%
[
=3 4
&3 9. Ix12=@xE)x12
10="12 =3 «(1x12)
=3 x 3
4. jxa2=
1,18 12
754 or 3
10, Zx18=(5x})~18
=5 x(gx18)
5. %xﬁ: =5 3
5:—_‘.’-_=—%ar?_ =5
10 4
. 3«3 =z 16, ix}=_2i
9 3 _ & L
12. %’x%x 3 17. %n; =12 or 2
[f3
3.5 15
13. §x% = 5g T N
6
14. ixi - 35 19, fx} = i,ﬁ ari
6.1 2 L 1,2 A L
16. ;=g = &3 or 2] 20. x5 = 24 or |2
— LET'S REVIEW:
o
o
n jxi-% 22. §xo0=0
$<}-1% 0x}=o0




L
23, {<f= 3
u §f-
3 T o
25 ix7- +
28. g,;g:?‘
27. :-’i,g:‘f):'g“
3 B _
28 E“Tz“g‘%
a8 )
29. i*ﬁ*i=?
30, l—:,f}ﬁii
31. 35=3 + %
3
4
32,80 % . % "
= T~?§-=T;L
33_11%: Ilv Ji'
A 23
Z + = _ Tz

34.

36.

a7.

38.

39.

e

P

|

TIPS - TE

Make sure all products are in

stmplest form.,

10.

11.

14.

15.

First, direct them to use rulers to draw two
lines at right angles to each other. These repre-
sent the two denominators. One line should
measure 2 units, for the denominator in 15 ,
and the other, 16 units, for the denominator
in A1,

Then draw two more lines to complete a box
which will be 2 squares deep by 16 squares
long. The entire box represents one whole
which contains 32 units or squares.

Next, tell them to draw a horizontal line from
the first factor, %, to intersect a line drawn
vertically from the second factor, 1—%. When
they have made their lines, have them shade in
the enclosed area. Call for the answer and the

reason for the answer.

LSTEY

=
8]
w
-9
w
L=y
~
(=]
L¥-]
-

01112 13 14 15 16

This box contains 11 squares, each of which is

313, so the product of 1 x 11 s 1

1 non > 2’
Problem: 5 X 3¢ =73;

The square multiplication pattern provides fun
and challenge in multiplication of fractions.
Prepare squares similar to the following and ask
students to fill in the missing factors and
products. If all the work is done correctly, the
products of the two problems outside the
square will be identical when written in simplest
form. This common product is then written in
the small outside square.

x x

2 1 L2 1 5 |5
3 5 15 6 7 42

x x
4 3 | 2 1 L2
7 8 14 3 3 "9
8 =Y 1 2 5 5
2% a0 35 B < a1 |iss




LESSON 2

Division of Fractions

Approximate time required to complete the lesson: 35 min.

Background Needed

o participate successfully in this lesson, the student

should understand division of whole numbers and
multiplication of fractions. If his skill in either of these
areas is questionable, it is suggested that he review
selected audio dealing with those concepts.

In The Lesson

After a review of the identity element, the student is
introduced to reciprocals. In several division problems
involving whole numbers, the narrator demonstrates
that the quotient remains the same when the divisor
and dividend are multiplied by the same number. He
then leads the student through a series of exercises
involving division of fractions. Throughout the lesson,
the pupil is directed to write the quotients in simplest
form.
Vocabulary: The following terms are introduced
and used by the narrator in this lesson.
reciprocals: a pair of numbers whose product
is one; the fractional number obtained by
interchanging the numerator and the denomi-
nator
property of one in division: any number (ex-
cept zero) divided by itself is one
Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should indicate how well he un-
derstands division of fractions.

A Step Further

The following activities will provide able students an
opportunity to expand their understanding of division
of fractions.

1. The square multiplication format may be adapted
to provide valuable practice in division of

fractions.

+
1151 2
6 7 30
2
51312
1 11 72
) 2 7| 60

Math Powerpac O

Lesson 2 Divisions of Fractions

Formula |

e

If 1 is a factor in a multiplication
problem, the product of the problem
will always be the same as the other
factor.

1. 8x1=[8] 2 1x20=[zd]
3. 1x =7

Any number other than zero divided
by itself equals one.

""“m

5. 9 +9=[1]

10. %x@=1
11."%'1

12 e §

When the product of two fractions is 1,
each ber is the ip 1 of the
other.

.} ]

8.7, 5
16 3 3-1mm£—

17. 19+19=1+ﬂ-#11h1'43——ﬂ-b—|—

1 .
ot x5 Bl [ 13.9*1=9umta,_.;hum¢_
$2= L) O
19. 8+2 2 1,1
z
Dividend + Divisor = Quotient {% «T)+ (3xE)
3 2
s 1 =F
20. 8x2) * @x2= 24. 3, 5.
- g 9
-
6.4 A ¥ 3.5. Ao oo
21, 8x3) + (2%3)=
25 2 ., 5.
24 , 6 . A4 2.8
2 7 14
F x5 .5
(8Bx5) + (2x5= 2=
40 ., ID . 4
(8 x10) + (2x10)= 28. %* g.
80 , Z0 . 4 "
32 3 24
AT 28 o 7
2.3 _
22. £+3%
Gpeded
27. 5, 3
(%'%Hl 6 4
£ 4 22
s AR © .3 .18.15




oBl=3
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tvh
E'ih
b
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neces-

Put in + - = or % to make each
sentence true. Use ( ) when
sary.

f=4)5x4=00r f =d)x4=0

g xd4)+d=5
(ETICRES

3
1. What is the reciprocal of % ? T

&5
2. What is the reciprocal of g L

3. 8x1 =E

4.11~11=|E]
5.19<19=|]

After each example, write identity
element, property of one, or reciprocal.

8 5+5 =1 Last

=3
it
®
-
[
wniee

o
oalea
x
caloe
"

-

-2l
+*
LAY
L

Lo

[
LI TN
(S

12,

13.

14.

.
S5  lo I
3= 3 or 33
5 .

8

2 4
5. 00 o &
§ .

2

7 I
.3

2 .

g -

z =z AL
Zz . Zo 1zo
g .

g -

. 2
F - T b3
3 5
S 9
53
279

gz al=
win | N I"..‘a'l‘-'n
vi= o Blw

The following table provides interesting practice
in performing all four operations with fractions.
Students must fill in the missing numerals in
each vertical row. In the first row, for instance,
- and : are added to get a sum of 12 The same
numbers and i are then multiplied to obtain
a product of =. In the second column, they must
flrst subtract to find what number plus + equals

12 , and then multiply to find the product

n ] Z 5] 141151 2
i 7 A B A e A
N R ER
i | 3 al 7174 s
2 1 1 3 4 2 1
3|l alsleals]|3]3
P 1 1 5 13 |12 115
roduct | = | S5 | da |5 | 2 | 2

Ask students to write the whole numbers from
1 to 10, using only one digit. To do so, they
must rename each number and use one or more
of the basic operations. If they neeq assistance,
you might give them the pattern for one or two
numbers.

The pattern:

_ 44 4 4 4
1= Exzor(z+4)—4

4 , 4 4% 4
2T 309" 353

4= 4+ {4x(4-4)]

_ 4+ (4x4
3 4

6 = 4+.LL:_4_)_

7=4+(@4-%)or B4

8= 4+4+4-40r U4

(4 + 4)
9=4+4+ 3
10:.‘.4%__‘9.

(Any digit may be used in this pattern. In-
genious students may discover other patterns.)



LESSON 3

Mixed Fractions
Approximate time required to complete the lesson: 45 min.

esson 3 includes all the fraction operations
presented in earlier lessons. Therefore, the student
should have a working knowledge of the four basic
operations with fractions before starting this lesson.

In The Lesson

This lesson begins with an introduction to the meaning
of mixed numerals. A brief review of fractions is followed
by a series of instructional steps carrying the student
through activities involving all four operations with
mixed fractions. The lesson provides practice in renaming
whole numbers as fractions, renaming improper fractions
as mixed numerals, and the use of reciprocals.

Special Instructions: The student should be
provided with a sheet of scratch paper on which to do
the computations needed to complete some of the
responses. Page 3 of the activity pages is the review
page, which the student is told to complete immediate-
ly after the audio has finished playing. Page 4 consists
of challenging enrichment exercises which he is in-
structed to complete only If the teacher has told him to
do so. It is important that you tell the student, before
the audio begins, whether or not he is to complete the
optional fourth page.

Vocabulary: The following term is introduced and
used by the narrator in this lesson.
mixed numeral: a whole number and a frac-
tional number less than one

Evaluation: The student’s performance on page 3,
which he completes after the audio has finished playing,
should indicate his understanding of operation with
mixed numberals.

A Step Further

The following activities are suggested to give able
students an opportunity to expand their knowledge of
operations with mixed numerals.

1. Ask students to fill in the “mischievous matrix”
shown at the top of page 7, so that the sum of
the numbers, when taken horizontally, vertically,
or diagonally, is 3 %.

Math F‘ﬁr‘pal: O

Formula |

Lesson 3 Mixed Fractions
B

1 1,8 10. 4 =ﬁ
i -
4£mi' = -2§=_:
e 1
& 1 13
2. 5*+3=? 5
14 3 .
11 5}}-5%—__14""
3. %“%.? 3 _92.94. 2%
"3_{3-;0 3” %6 N
222 3
2% o 2%
4 §=_1
s iq
12, 82=8i0 . TTo
5 =43 = £ a8
5 3 _‘%=4;a=4_|9
7
6 3=_27 37
1
a 3 —_
7§13 18, 2§=28
g
8 3l-at +55= 2% e
c2jaat 5. 8%
5%
3 2 '7'.:’.%
8. 7}=7% 14. 73=
i
._3:-3_7 _3%:35‘
f!
4% 424
s 42
15, 2= 26 1«8 = “Azy |
)
2i=3
™ 3, >
7. =1
18 3}= % 02
A 3
17. 1 = 23 in mixed form 28 §x T =1

18.

21.

I
= M s mixed forom

-5

A
=2inmiudfm

(H1)

= A5 L
5
LI R B )
2x12= 4
= 32
%i' T S
S — —
2)x2§=
1 5 3 s
3 5 3 5%
i W s or
1 2
L R H
b ‘2t 04 4
Z 5 _5 _12F
s W e o O e
2 1
Gili;_' o
F L E T 10

20 §+3-= -
Yol #%,8

2 is the divisor and ] is the
rﬂ:ipmcu]ol'.g_.,

1 a
31 2}+ 3=
35 =
ﬁzx.'/:a T g B
82. 43 +§+ 5 5
Vs %, 0T
33, 31+2%=
Vs ‘%
+ - 13
37”5‘9:3&“!7'?
34, 23 -1
?4"’;'5' 23
L7k 7
/1“ € _ =z |32
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Use the figures above to help you fill in the correct

chart below. You will need to stop and think.

d vy T

numbers in the

Figure Value of Value of Tetal
Shoded Part Unshaded Part Value
Example A 2% 2% 55
B 15 5 20
3 2 L
c 7 ¢ T o 17
D 3 15 18
B 3 _lz 40
1 []
=1 T
A 4 335 6l
a2 k2
c i 4 3002
[
b = al 37 on 4%
T I E
E 3ord3 [T a2 61
X R &,
A 11 Ig 3 o33
: Iz -
B 7 23 F] al
E1-2 — qO =
C 2} b ot 46 | G oros

—
=

-

—
ala | FIw =
d el
ale |z | al-
-
IR HE I

[y
—_

To construct additional matrices of this type,
use any arithmetic progression of mixed nu-
merals, arranged in the order shown in the
matrix below. An arithmetic progression is any
sequence in which each succeeding member is
larger by a constant amount. The smallest mem-
ber of the sequence goes in the box marked 1,
the next in the box marked 2, etc. (For the
sample given above, the sequence starts at 1

16

and increases by constant increments of 11_6 )
8 |1 6
3|57
4191 2

After you have constructed the matrix, give the
student a copy containing only three members.
These must be any three not in the same row,
column, or diagonal.

The square operations introduced in Lessons 1
and 2 can provide valuable practice in work-
ing with mixed numerals. The following examples
may be varied according to your student’s needs

or abilities.
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x?.
2 35

w
|t

s ¢, e ¢ g
—

~jee
x
[¥%)
gig [1FN

o
Rie

33
213

+—
(Yalle.]
I}
(5]
-
[*%]

L S

= | W=
+
N
o=
(]
S
-
~3l

-
LS ]

=
pury

w
+
w
glw
=]
&l
=

-
o
LR
w
o
w

=1
FNN
L8]

(=3}
-

N
= W ow

= |-

%]

(Y=l
o= R IR

[=)]
Sl e
-

-—h

A T RN
_l'l"\.l - -
) 2= Blw

Sle




LESSON 4

Addition and Subtraction of Decimals
Approximate time required to complete the lesson: 40 min.

Background Needed
i I o perform successfully in this lesson, the student

should know the two basic operations of addition
and subtraction and understand place value.

In The Lesson

After a series of exercises that teach rounding off to
the nearest tenth, hundredth, and thousandth, a num-
ber line is introduced to show equivalent decimal
fractions. The student is guided to discover the impor-
tance of the decimal point in a series of addition and
subtraction problems in which the digits remain constant,
but the decimal point is moved. The use of decimals
to solve word problems is also included in the lesson.
Special Instructions: The student will need a sheet
of scratch paper on which to complete the computations
for the problems in this lesson.
Vocabulary: The following terms are introduced
and used by the narrator in this lesson.
round off: to simplify a decimal number by
approximating it to the nearest tenth, hun-
dredth, etc.
perimeter: the distance around a polygon
Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should give you an indication of
how well he understands the addition and subtraction
of decimals.

A Step Further

The following activities are suggested to give students
an opportunity to expand their understanding of opera-
tions with decimals.

1. Ask students to estimate the answer for each
of these problems to the nearest whole number.
Then ask them to solve the problem to find the
actual sum.

a. 435+0.89+2795=__8 (estimate)
_8.035(actual sum)
b. 18.93 -10.67 = __8 _(estimate)
_8.26 (actual answer)
c. 6.45+0.689 + 23.69 = _31 _(estimate)
30.829 3 ctual sum)

Formula |

Math Pﬁrpac DO

Lesson 4 Addition and Subtraction of Decimals

. 16,357 to the nearest ten is 18360

16,357 to the nearest hundred is
o, 400
16,357 to the nearest thousand is
16,000

1.73 to the nearest tenth is &7
1.68 to the nearest tenth is %7

3.85 to the nearest tenth is 32 |

3478 to the nearest hundredth is
3.48

5434 to the nearest hundredth is
543 |

2535 to the nearest hundredth is
254

1.0147 to the nearest thousandth is
1015

2.7203 to the nearest thousandth is
2720

4.0915 to the nearest thousandth is
4.092

5. Oranges are priced at 4 for $.23,
8o one orange will cost $.0575. To
the nearest cent, what is the price

oLt
of one orange? 22"

6. 0.8is about 1 and 4.1 is about 4. The
sumof 0.8+ 4.1 isabout ! _+ % or
about 5

7. 7.58 is about 8 and 4.13 is about 4.
758 - 413 is about _8 _ - _4_ or
about 4

Select the correct answer from the
brackets to fit each problem and write
itin the blank.

8 87+ 12=n {99, 0999.0} 22
9. 44-28=n (16160016} -8

10. 013 + 026 = n {39,0.39, 39.0} 23°

11 68 12 6.8
- 35 - 3.5
33 33
0.0 0.5 1.0 1.5 2.0 25 3.0 a5
! 5 5 5
1] % 1 13 2 25 a 3 is
5
13 10 14 0.5 15. 035 16. 3.86
E +0.2 +0.22 - 145
. o7 037 ZF
0
17. 0.644 18, 9.483 Find the distance around each figure.
+0.254 - 1.208 23
0.898 g2 5.2 miles
L ar
miles miles
Sz
19, Add 423 + 1,907 + 609 5.2 milew 52
1% 3.0
1907 P= (® ®hileg 30
t09 S
2939
23. 24 0.11 mile
20. Add 2341 + 4.426 + 002 BN, i mile
2.341 ¥
1.492¢ g o1 ni
__amor ol le
769 A3y s aimie gy
33 i 0.1
P= 77 ya o P = 2% mile 31
7.7 8.
3.l
.;:.3 25. Henry rode his bicycle 53 miles to York, 8.2 miles to 0w
2
3.5 Greensville, and 135 miles back home. How many
27.0 miles did Henry ride in all? LT




7.34 4by.

28. 764 27. 784 28, 0.764
+ 189 +1.89 +0.189
953 EXE o953

28, 851 30. 851 31. 851
- 267 - 26.7 - 267
584 584 53

32. o021 33. 536 34, 2586
-0.14 +4.54 + 3.705
o.07 9.9¢ €750

85. 1039 36. 8981 37. 0.266

- 261 - 2,784 0.417
7.78 6197 1.347
2.030
38. 0.315-0029 =n 39. 2707 + 3606 = n
2.707
S, 006
0. 28k 6. 313
40. The wing span of the X-15, the last of several supersonic "
223
research planes, is 2236 ft. The X-1, the first supersonic + 6.05
research plane, had a wing span that was 6.05 feet greater 28.4|
than the X-15's. What was the wing span of the X-1?_28. 414,
41. Caribou, Maine had 222 inches of snow in January
and 7.6 inches in April How much more snow fell in
5 22 .2
January than in April? _14. @ we. - 7.6
)
i}
1. 0.70 2, 207 3. 4.37 4. 4.06
+0.19 +1.38 + 7.68 7.18
o089 345 12.05 299
1353
5. 017 6. 0.09 7. BT9 B. 1267
2.08 4.37 - 527 - 8.23
362 9.86 3.50 344
587 14.32
8. 25.83 10. 4.54 11. 891 12, 6.03
-17.21 = 257 - 528 - 281
261 227 363 311

13. 7.00 14 8.23 15. 14.04
- 2.89 - 4.69 - 587
4.1 359 g7

18. 3.720 + 8917 = n 17. 12069 - 9873 = n
3720 11.09
917 9813
12637 =n 2196 =n
18, Mrs. Smith bought three steaks, One weighed 241
2 .41 pounds, one weighed 1.86 pounds, and the third weighed
. 8
i 3.07 pounds. How many pounds of steak did she buy?
71.%4

2. You might ask several of your students to
give a report on Simon Stevin, the first mathe-
matician to concern himself with decimals. Stevin,
born in 1548, spent much of his life in the
Netherlands. In his first book, he did not use
the term ‘“decimal point,” as we know it today.
Instead, he called the whole number a “unit”
and gave it the symbol @; the tenth (of an
integer) was called a “prime” and was given
the symbol M The hundredth (of an integer)
was called a “second” and given the symbol @)
and so on.

Have the students who present the reports
demonstrate Stevin’s idea by applying it to some
multiplication problems, as in the example below:

@O0

4395

292

8790
39555
8790

"~ 00000
1283340

3. Further challenge for able students is offered
in number sentences similar to those below.
Tell students to find the missing numbers and
fill in the boxes.

6.300 +| 2.590 | = 8.890

7.7609 | +12.67 = 20.4309

4.0283 |+ .0017 = 4.0300

5.4510 |+ 2.68 = 8.1310

11.5132 | - 3.4519 = 8.0613

1267 -| 4779 | =789

4. Have your students start in the middle, at the
top and fill in the empty blocks in this “Decimal
Block” puzzle. Numbers written in a top block
are repeated in the blocks immediately below
them and are used in the next problem.

a = addend, s = sum

a a S
s a 34 41328 a a
a a 903) 589 374 3.28| 135 | 193 s
& 2 |84 666 | 903 135 193] 328 % 5
77.75 | 68.72| 8.364] 666 3| 77 | 2s:




10

LESSON S

Multiplication of Decimals
Approximate time required to complete the lesson: 30 min.

Background Needed

i | o benefit fully from this lesson, the student must
be able to multiply whole numbers and fractions

and have an understanding of place value.

In The Lesson

The narrator introduces multiplication of decimal num-
bers by relating them to equivalent fractions in anal-
ogous problems. The student learns to determine the
number of decimal places in the factors to find the
number of places in the product. He is given practice
in finding products with up to four decimal places.

Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should indicate how well he has
learned multiplication of decimals from the audio les-
son.

A Step Further

The following activities will provide able students an
opportunity to explore multiplication of decimals in
greater depth.

1. The two middle numerals in each column of
this chart are addends which give a sum found
in the top square. They are also factors which
yield a product found in the bottom square.
Have students use addition, subtraction, or multi-
plication to find each missing numeral.

Sums .67 | 3.2 (324 (13 .58

07 8 |32 7 .50

Products 0421 1.92 (128 42 | .0400

-
-

Formula |

Miath Powerpac O

Lesson 5 Multiplication of Deci
R

&
x
=

-
* ®
Sl @
"

2 3x.2% b 3. 2
. x 2
3% o0 & o
4
6 8x9=372 777
2
97z 7is
8% 70 o
9. 10 10. 10
*9 il
20 0

[ "
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al= a
= ®

o
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Sla &
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12.
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7.3
b A 07
o 9 o™
o ﬁ. o>
~ =
-
21, 2x.03=_9@ 22. @
Y x 05
2% 5= 100 45
23. "6 24. 9 » 04 - 05@
08 9,4 36
A% 10 100 1800
25. 4x.08="°3% 26. 6
* 06
oy
27. .07 28, 04 x 04 = 100/
% 9 4 e
o 00" 100~ f92°°
20. .12 30. .09 31, 235 32, BI19
= 07 x 05 = 06 = 06
3
y i
o
1. T /00 2. WIOT): eo| 3. How many decimal places
are there in 7.0097 '3_
% 6,3 8,2 F
4 6x3= Hxi 5. 8x.02= @ oxgss 6. a7
13 1500 il
100 == 14.8
0.\ = pole
7. 408 8. 0.008 e 9 38 10. 142
00.3 = 04 * 4.6 = 0.08
1775 ~O03Z i 736
1748
1. 146 12, 4207 13.  4.809 14. 407
x 37 x 0.19 x 0.07 x 0.006
TJoZ2 BTGCS ZAFZ
438 4207
S402 79933

2. The lattice multiplication method works well

for decimal fractions. The decimal point is placed
in the product just as it is in standard multipli-
cation. Here are some examples:

/0 0 0 0 1
0 4 2 5 3
1 0 1 0
/5/ 2 6 5/-3
2 1 3 1
8 4/0

5.78408

Answer:

0 4 4 3

AN
§ :
\:

9
9,/9,/0 /5
Answer: 2.659905

Ask able students to circle the numeral that is
an estimation of each product. You might also
have them find the exact products and number
the problems in sequence, beginning with the
greatest product and continuing to the smallest.

4 1440, 14.40, 1.440)

2. 28x28=1 (68)84, 18)

3. 80x.999 =272 (.7992,79.92, 799.2)
4. 356x.07=1 24, 240, .24)

5. 45x.2=1 (9, .09,)

6. 0.7x1=1 (7, .7,.007)

Examples:
1. 120 x 12 =

11



LESSON 6

Division of Decimals
Approximate time required to complete the lesson: 40 min.

Background Needed

‘ | o perform successfully in this lesson, the student
should understand place value and be able to

divide both fractions and whole numbers.

In The Lesson

The division of decimals is related to the student’s
previous experience with the division of fractions. Re-
naming the divisor as a whole number, the use of the
identity element for multiplication, and multiplying the
divisor and the dividend by the same power of ten are
all explained. The student is guided in dividing tenths,
hundredths, and thousandths.

Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should indicate how well he has
understood the material presented on the audio.

A Step Further

The following activities will provide able students an
opportunity to explore further the topics presented
in this lesson.

1. Introduce missing number and decimal group
problems like those below. The difficulty of
the division should be adjusted to the computa-
tion abilities of your students.

07 x 233 =1631
09 + =15
992x 125 =124
6393 x 002=12.786
A7 x_63 =107
635 , 02=3175

2. Distribute copies of the puzzle at the top of
page 13 and have students fill in the signs
for the correct operations.

Formula

Math F'drpa: D

Lesson 6 Divisions of Decimals

10 _ 4o
8. 4% 5= G5 O 4

100 _ =00
B, B 100 - 122 7 _&

1000 _Eooe
10. 8 xioen o0 _8

11, 02 = _10 =2

12, 005 = 100 =5

18. 014 * 188 =14

14. 0023 x l.200= 23

15.

16.

19.

}E‘.

L]

2|
s

o o
-] =}

o
&

1
]
o

L

20. 84 &+ 002 =

oo
.

2.4 . oo _ F40 _
0.02 YT S
21, 7.2 + 0.006 =

12 , fooo 12.0:\—
0006 100 &

22 TO
2
4) 4
23, 047884
884 , o _ B2
04 "I "8 Tza1
24. 057355

To change 0.5 to a whole number,
you multiply by 19,




28,

6.7
037356 0@‘} 3:!-'5
To change the divisor, 0.3, to a Ié
whole number, multiply by 12 o
0.3 x 107308 x 10
glel
B1d.
g N 30.
Ergr 440
q 0.0§TI5I
Ob Tt
32
il 32
o [=1-]
o
27. 0.047ZED
0.04 x 100 Y280 * @a_
31.
0477 4. é %A w
Az 4 0.003) 26805,\
o 8 o4
__F 3
1=} o 8
2 AL
=
28. 0970218
32.
09 = _lo JO2E = 1o 0356
0.07
i
0.z eliicin
'}4 4L
B,?\ l’l.%lﬁ prd
I8
36
2e
]
48 0 _ 43 I
1. 08 W £ " _b 9. 0-‘3.‘_{14\_
03 = 10 Fqfx 1o
g, I3 100 s34 .
0.05 00 =5 Tt o8
£ e 10, 0570
3. 003 = 100 =3 320
11. 0.087 755D,
4. 0.7 o =7
0. 0F
12, 0.07FUD0AY
5. 0017 = 1000 = 17
i =l
13. 0.0047 K800,
= X=]
408 T | 408
8. D05 ® 100 =
3.8
14. 097742
1o
7 % « d5_ . 123 0. 45
. 9 15. 0.0500288
234 1222 23400 390
8. poos * B8 = Ty 16. 0.0055T950,

3. Follow the example below in making a puzzle
for each student. Students must first fit the
puzzle pieces together to form a rectangle and
then solve the decimal division problems formed
by the pieces. The answers to the division sen-
tences in the example are shown below.

1.42 + |.002

78+ | .06
1.12 + ] 0.40
28.5+ | 2.05

16.0 +
.084 +

4.02

.0004
.26 +
130

1.42 +
7.8+ 06=
112+ 0.40 =

.002 =

285+ 2.05=
16.0 + 4.02=
.084 + .0004 =

26+ 130 =
130+ 10.0=

710
130
2.8
13.9
3.98
210
002
1.3

542+ .542=10
030+ 20= .15
85+ .005= 170
J2% 1.20= 6
.036 + 60.0 = .0006
180 + .0009 = 200,000
3+ 500=.6

17.8 + 6.09= 292
7.06 + 6.07= 1.16

13









LESSON 1

Problems Involving Fractions and Decimals
Approximate time required to complete the lesson: 40 min..

Background Needed

o perform successfully in this lesson, the student

should possess a working knowledge of the funda-
mentals of adding, subtracting, multiplying, and dividing
with fractions and decimals.

In The Lesson
The narrator guides the student through the follow-
ing four steps in solving problems involving fraction
and decimals: deciding which operation to use, writing
the number sentence, performing the computation, and
labeling the answer. The activity pages provides avariety
of exercises in which the student can use his newly
gained knowledge.
Special Instructions: The student will need a
separate sheet of paper on which to perform computa-
tions for some of the problems on the activity pages.

Evalua#ion: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate his ability to solve
word problems involving fractions and decimals.

A Step Further

The following activities will provide able students an
opportunity to practice using fractions and decimals
in problem solving.

1. The history of the development of the “equals”
symbol, a part of any mathematical equation,
is an interesting one. You might ask interested
students to report on Robert Recorde (1510-
1585), the English mathematician who invented
the symbol. You might also have them find out
what was used before the “equals” sign was
devised and demonstrate the older method on
the board. (Words and abbreviations were used
instead of symbols.)

2. Challenge your class with the case of endless
fracti?ngl. ‘Start with the following sequence:
1

2’ 4876 1011
What are the next three members ? B @’ 1%

. Mr. Smith travels 146 miles each

Formula |

Math Pljrpa: E
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Whic A
opersion:

. Bob is 521 inches tall. His brother

is 1?% inches tall. How much taller
is Bob than his brother?

First step: Which operation? M‘

Second step: Write ulel_mathematical
_525-47 7% i
'['h rd step: Do the computauon
52 51 52 l‘— S F
47%:= 41 % = 41 17

4 3%
Fourth step: Label the answer.

Bob is __ 4 & aller.

day. How far does he travel in 20
days?
First step: Which operation?

Second step: Write the sentence.
4esnio =n

Third step: Do the computation.
s I; o
2%92.0

Fourth step: Label the answer.

292

3. There were 18,63 inches of snow in
December, 7.9 inches in January, and
3.07 inches in February. What was
the total number of inches of snow
for the 3 months? :
First step: Which operation? _odddind
Second step: Write the sentence,

183 +79+307 =n

Third step: Do the computation.
18.653

2:6 7
1%.60
Fourth step: Label the answer.
29. b0 . L 3

4. Mr. Brown cut ﬁ from a board 4 : feet
long to make a shelf. How long is the
shelf?

First step: Which operation?_ulliphatin
Second step: Write the sentence.
5«45 =n
Third nf,ep Do the computation.
2

3?‘3 i
3.&‘?;— 3:&‘;‘ r; =3z

Fourth step: Iabel the answer.

le—é.t_

5. Bob read that f of a person’s weight is water. He weighs 93 pounds.

How much of Bnb ] welzhl is water?

6. Jim found a board 6} feet long.

He cut off two pieces for a school

project. One piece was 2; feet long and one was IZ feet long. How

long was the piec. of board left over?

1
23 +1%= 45

bE- 4% = 275t Lyt over

7. The Girl's Club decided to make jumping ropes. How many 5:-"-1‘001

jumping ropes can they make from 80 feet of rope?

o+ 55:=n §l§,(3

6= 15 jyumping. Hoptd

8. The world land speed record was 148.63 miles per hour in 1936. The

1965 record was B00.601 miles per hour. How much faster was the

1965 record than the 1936 record?

boo. 6o |- 148.67F =

boo.e0l
-148. 3

451,971 m. pfr fualin




8. A grocer is selling one brand of coffee at 75¢ per pound and another

10.

brand at 50¢ per pound. He wants to mix the two brands into 60
pounds of a blend that will sell for 65¢ per pound, How many pounds
of 75¢ coffee and how many pounds of 50¢ coffee will he use?

a. Each pound of 75¢ coffee sold at 65¢ is a loss of 20, [ 3
15

R

b. Each pound of 50¢ coffee sold at 65¢ is a gain of

c. 3 pounds of 75¢ coffee sold at 65¢ is a loss of 30 LS
30

—t.

d. 2 pounds of 50¢ coffee sold at 65¢ is a gain of

The information above can be used to find the number of pounds of

758" coffee and the number of pounds of 50¢ coffee the grocer will
use in making 60 pounds of blend, @0 =g =12 1 .L&.{ X
3 x 12 36
2 x 12 24

— — pounds of 50¢ coffee
oo L. coﬂ..u e alf

Tom can mow the lawn in 2 hours. Joe can mow the same lawn in

pounds of 75¢ coffee

3 hours. How long will it take Tom and Joe to mow the _Lawn together?

]

. How much of the lawn does Tom mow in 1 hour?

How much of the lawn does Joe mow in 1 hour? é—

&

c. How much of ﬂ_sg._iawn 'n: muwui in 1 hz\ir :"hef Tom and Joe
work together? © zZ+3-= e T

%

d. How mueh of the lawn remains to be mowed? _®

e How long will it take them to mow the lawn together? I'RJI:—IIM

(A MF%" o-sbwummﬁ

bo+s =z M%WJ‘;M

172 K = 72 masC. v v, 17 meine .
o wew emline lavow,

3
Write a mathematical sentence for each problem and solve the problem;
then write the answer in a complete sentence,

1. During one week in the month of July, the following amounts of
rainfall were recorded: 3.2 inches, 0.07 inches, and 0.3 inches. How
much rain fell that week?

W iton 3.2
0.07
0.3
3.57 inchiy of rum;k!( we o urm&
2. A pound is 04539 kilograms. How many kilograms are there in
2 .
S lotication. 1 U = 04539 ko o.as39
Zthi= 3x 64539 3

1.3617 Rilogramy  |-3617

3. George bought an 18inch piece of balsa wood for his model ships.
He cut off one piece 6‘; inches long and another 5% inches long. How

ch, balsa wood did George have left?

Aulboction.
bEF = 65 2= 7%
1-‘5-} = ‘5% == |?_"§= Zx
1. %
W 125w 5%’“‘-—-“_6‘-

4. A group of Girl Scouts bought 4% yards of ribbon to make badges

for field day. How many badges could LheyJ‘ma if Eq; badge were
é of a yard in Iengm?‘eww 4k il I"'_.' = 27.

What is the sum of the first two members?
First three? First four? First five?
First six? First seven?

Could this process be continued until we have

a sum equal to 1? _
No. As the number of members increases, the

sum approaches 1, but 1 can never be reached.

Ask students to write a mathematical sentence
for each of the following problems and find
the solution.

Sam, who lived in Arizona, collected pieces
of turquoise for a friend in lllinois. During
one week, he found turquoise pieces that
weighed 32.0 grams, 7.7 grams, and 17.04
grams. If he mailed them to lllinois in a box
that weighed 25.0 grams empty, how much
did the whole package weigh?

320+7.7+17.04+ 250=n

32.0

7.7
17.04
250

81.74 grams n = 81.74 grams

If one astronaut eats 1.4 pounds of food per
day while in orbit, how much food would be
needed by-a three-man crew during a mission
six days long?

6(3x 1.4) = n

6(4.2) = n

n = 25.2 pounds of food

George, who was building a model airplane,
bought an 18-inch piece of balsa wood. He
needed a ﬁg-inch piece for the body and a
5%-inch piece for the wings. His sister Ann
wanted a 6-inch piece of the wood for her
dollhouse.
Was there enough wood left for Ann?

18-(63+53)=n

3 6, _

18- (63+55)=1.

18-(123) =n

n=>5 % inches

There was not enough wood left for Ann.



LESSON 2

Ratio and Proportion
Approximate time required to complete the lesson: 25 min.

Background Needed

A understanding of Equivalent Fractions (Power-
pac C, Lesson 4) will help the student gain full

understanding of the material presented in this lesson.

In The Lesson

Ratio is presented in this lesson as a method of com-
paring two numbers. First, the student practices writing
ratios in fractional form. Then, an explanation of equiv-
alent ratios leads to a series of exercises involving pro-
portions. The student is taught to use cross-multiplication
as a check for proportions.
Vocabulary: The following terms and symbols are
introduced and used by the narrator in this lesson.
ratio: a comparison of two numbers
proportion: an equation that states the equal-
ity of two ratios
Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, will indicate his understanding of ratio
and proportion.

A Step Further

The following activities will give able students an oppor-
tunity to explore the concepts of ratio and proportion
in greater depth.

1. To play “Rapid Ratio,” divide a 9-inch circle
into twelve equal sectors and write a ratio in
each part. With a small paper fastener, fasten
an arrow to the circle to serve as a spinner.
For each player, mark off a 3- by 5-inch index
card into nine equal squares. In each square,
write a fraction that is equivalent to one of the
ratios in the circle. Make sure the placement of
the fractions on each card is different.

Spin the arrow and have students cross out or
cover the fraction on their card which is equiva-
lent to the designated ratio. The first player to
cross out or cover three correct fractions in

Math Pl:irpal: E

Formula |

Lesson 2 Ratio and Proportion

One way to compare two numbers is to form a ratio. Example: If there are 12 boys and 15
girls in a class, the ratio of boys to girls is 12 to 15.

K I 1 Jeejelele

The ratio of shaded marbles to un-
shaded marbles is 3 to 2,

*AAAOOO0

The ratio of triangles to squares

T .

QPR

The ratio of balloons to kites is

__5 t.n_z .

TP

The ratio of kites to balloons is

" 9000000

The ratio of all the marbles to the
unshaded marbles is —7_ to %

‘9000000

The ratio of shaded marbles to all
3 7

the marbles is =~ to .

7. The ratio 3 to 7 can be written in
fractional form as g The mgn 3

to 5 can be written as = .

8. gunbewﬁnenulhemﬁo

Write each ratio in fractional form.

3
12. 8to 11 = 1

N

10. 2t0o 3 = —

14,

1
11.7t05= = 13. 14t08=_F

4.
! XX

XX XX

This picture shows a ratio of 2
to —..

]

Fractional form: ——

15.
XXX

XXX XXX

Ratio of > to @

Fractional form; _©___

18.
X

XX

2
—
z

Ratio of _|_ to

Fractional form:

17.
XXXXX

XXXXX XXXXX

5 [[e]
to

-—

Te

Fractional form: —

Ratio of

12 3 .
18. 2. 4, §. and 10 are equivalent

fractions. 1 to 2, 2 to 4, 3 to 6,
and 5 to 10 are equivalent ratios.

19. There are 15 boys and 30 girls in

the chorus. The ratio of boys to

girhis‘_s_hﬂ.iutheraﬁo

a.holm2?_"ﬁ

20. Name three ratios that are equiva-

lmtwé,

2 pgswd ;10 pu

21. Name four ratios that are equiva-

lent to 3 to 4.

b we 2 iz 1T s

3% b




An equation which states the equality
of two ratios is called a proportion.

23.

24.

26.

2x6=3=4
12 _ 12

= % a proportion? _L}&

Is

s

“ Bl

-8
]
x3o:{;x9
S5 _ %0

Is % = 39_5 a proportion? #

27.

3 .
28 ¢
30

3.6 ion?
L —ma pmpomon.'}u'_

Which are proportions? Write yes

or no after each problem.

2.3 ‘“nmeo
29. §5=¢

12 “he
30,3—9—
31.

ke
"
=

[

-
4 :
32, 5

[

000000

What is the ratio of unshaded mar-
bles to shaded marbles? _.-2_ to ._5_

/ANEEN =

What is the ratio of triangles to

squares? L.

1.

. Write 2 to 3 in fractional form. 5__

Write three ratios equivalent to £

Z,
Apto, b5 8, 20

2 .
Is § = IE a proportion?

4 i
130, why? T4 012 94 My

Write two ratios to rename the

following proportions.

- L 30

3 .15 % - 10

BT et

s o

8. 5.2 T8 .72
6 24

¥ E1)

_F

12.

3 _ 5
3.5 " 1o

5 _ 10
14‘7-“_%"-‘;
e

15.

aien

one row (horizontal, vertical, or diagonal) is

the winner.

SUGGESTED RATIOS

24 to
6 to
5to
3to
2to
3to

15 to

20 to

21to
6 to

2to

30 to
1to

4 to

48

9
12

7
12

8
18
32
45
50

8
100
3
32

SUGGESTED FRACTIONS

Ble win Fv BIE ow Rew o Glv ew BN glw

2. Have students use their rulers to draw a square
with 4-inch -sides; then have them draw lines
to section the square into sixteen congruent
parts (each part will be exactly 1 inch square).
When their figures are completed, direct them to
use four crayons to color the small squares so
that each color represents a proportion of 1 to 4
(the number of colored squares to the total
number of squares). The same color may not
appear in adjacent squares. An example is shown
below, with the letters R, B, Y, and G indicating
red, blue, yellow, and green.

Example:
R|B|Y| G
Y| G| R|SB
RIB|Y|G
Y|G|R| B




LESSON 3

Meaning of Percent

Approximate time required to complete the lesson: 25 min.

Background Needed

or complete understanding of the concepts pre-

sented in this lesson, the student should have
some familiarity with fractions and decimals and a
knowledge of multiplication of fractions.

In The Lesson

The narrator introduces percents as another way to re-
name fractions. The student is taught to use the identity
element to rename fractions as fractions with denomi-
nators of a hundred and then to convert those fractions
to decimals or percents. The lesson also includes work
on renaming percents and decimals as fractions.
Vocabulary: The following term is introduced and
used by the narrator in this lesson.
percent: parts per hundred

Evaluation: The student’s performance on page 4
of the activity pages, which he completes after the audio
has finished playing, should indicate his understanding
of the meaning of percent.

A Step Further

The following activities will help students expand their
understanding of topics related to percents.

1. Have students shade 36% of the squares ifn this
rectangle in such a way that the shaded squares
are all the same distance from the outside edge.

Math F'|:|ﬂr'|:|a|: E
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Formula |

What fraction tells which part of

the diagram is shaded?
:%00

Percent means parts per hundred.

2. The ratio of 23 to 100 is 23 percent.
The ratio of 47 to 100 isﬂ percent.

This is the symbol for percent:
%

3. 17T% means E percent.
17% means 17 out of 12O

T
1% written as a fraction is 120

4. % means 21 per hundred.
31 per hundred is 3_' percent.

31 percent can be written S1_%,

Write each fraction as a percent using
the symbol %.

12 _ 2% 9 _ 497
5 it ° L 8 ; 9

34 %o 7. T
7 34% 8 o=Llle

98 _ 937 i O by
o, 100 - 3 10. 00 AL

ogm = 22 gam = 4
2, " 100 12. 64% = 150
% - @ oy - 32

13 " 100 14..8 100
_ 19 .|

15. 19% = {5 16. 1% = {5

23 s 0.2F
17. 100 °5 @ decimal is 2

2 s 23%
18, oo 28 @ percent is <=/

10. 23% as a decimal 18223,

34 : . 0.34
20. 100 *° @ decimal is =,

M ig 34%
21. 100 *** percent iag =27

22. 34% as a decimal 8234,

Express each fraction or decimal as a

percent.

8 _ 89%

23. 100

24, 027=27%

25. 006- €%

1%

1
26. 156 °

27. 092 = 92%

&

28. 1 . 5%

g

Express each percent as a decimal

29, 28 = ©:28
30. W =297
31. 64w = 0-64
32. 1% = 22!
33. ogw = .98

34. 17% =217

Express each percent or decimal as a

fraction.

36. 42% = 10O

4
37. 0.04= 82

40. 059= @@
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00 010 020 030 040 050 060 070 080 080 100

0 10 20 30 40 5 60 70 80 90 100

io0 106 106 106 100 100 100 100 100 100 10D

0% 10% 20% 30% 40% S50% 60% TOR  BO% 90K 100%
> means greater than < means less than

Write = or < to make each sentence true.

v

1. 0 _am 43. 105> 069 . 1< o010
£ 5 > 20 >
a2 S 4. o2 20 46. 65% = 0.58
5 , L0
£ = 2 =100
47. £ = aom 50. 3 -BS
2,2 4 3 .60,
5" 20 " 100 5 T=——"
2,
5 T4 28
1 _lee
51. 7 —_—
% ‘2_8 L
45
7,10 7 9 _T00
48 %6 10 " 100 s2. g5 =109
1.70 9 _
=10 % 2 A5
50
8s. } =100
1 .50
3 2 T
9. 5 -
75 149
3.% 1 T8
i°% oo 54, 3 =109
3 _7 4 .loo
17 5 3 %
Complete these exercises. 13, 2 - 40
-1 100
S dnd 2
1. Percentmeansper 5 ° 40 4
R | 3 _ 75
2 Tl g w 14. i 100
R
3. 1% o
" 100
n _ 55
4. 032:=32 i 8. % ° %
n _ 5%
a0 —%
69 _ 69
5 jop = —%
13 _ 52
\ 18. 35 °~ 100
6 Im= —
1 13 _
35 =52 gy
5 _ 9
Tt —% s %0
17. 10 100
98 _98 8 _9o
8. 0 - — % 10 —%
In exercises 9, 10, 11, and 12, write 1w L. 39
e each 2 100
=< or > lo make ea sentence true,
é =50,
9. 42%>_ 037 34
19. 034:=27 g
10. 1%<_ 010
e
20, 46% = ‘%ﬂ
11. 3m>_ 0.78
12. 5% <_ 050 21, 05-2

2. Give students a copy of the following figure
(explain that all the parts are congruent) and
have them solve the problem below.

-
——

Assume that a farmer has divided his land into
triangular fields as shown in the figure. If he
plants corn in just one field, what percent of
his land will have corn on it?

1 out of 40 or 2%%

3. To increase understanding and ability to work
with percent, create problems which require
students to work with very small and very
large percents. The following examples offer
good practice.

If 1% is 0.01, then 3% is 005,

If 100% is 1, then 300% is 3.
%% of 48 is what number? 24
200% of 68 is what number? 136
6%% of 480 is what number? 31.2_
520% of 360 is what number? 1872




LESSON 4

Percent of a Number
Approximate time required to complete the lesson: 40 min.

Background Needed

i | o gain full benefit from this lesson, the student
should be familiar with percents and be able to

multiply whole, fractional, and decimal numbers.

In The Lesson

Beginning with a review of renaming fractions and
decimals as percents, the narrator leads the student
through a series of exercises designed to teach him
equivalent fractions for commonly used percents. The
student is introduced to problem solving with percents
and learns that, before performing mathematical opera-
tions, percents must be renamed as either fractions or
decimals.

Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate how well he has un-
derstood finding the percent of a number.

A Step Further

The following activities will provide able students an
opportunity to extend their knowledge of the use of
percents.

1. A card game can provide an interesting exer-
cise in decimal, fraction, and percent equiva-
lents. Use 3- by 5-inch cards to construct eighteen
3-card sets, each of which consists of a fraction,
its decimal equivalent, and percent equivalent.
Shuffle the 54 cards together and deal out two
to each player (from 2 to 6 can play). Place
the remaining cards in the center of the table
to form an extras pile. The object of the game
is to form ‘triples’—three equivalent cards;
one, a fraction; one, a decimal; and one, a
percent. The player to the dealer’s left begins
the play by drawing a card from the extra pile.
If it forms a ‘triple,” he may lay it down. If it does
not, he must place one of his three cards back
in the discard pile. Play may either continue
until the first triple is scored or for a specified
number of rounds. In the second case, any
player who gets a triple must then draw two cards

Formula |

Math Powerpac E

Lesson 4 Percent of a Number
G

Percent means parts per _&u&dAL_
L #-1z% 1. Jofoswis ik 2 {*f<{
Ry $i a
-t . 123% = 23. 87l% =
2. 5 =23 12, 123%= § im= g
1 1 _
3. ff=1am 1. +5-3% 24. 33}% = §
1
14, 25% + 12§% = 524% )
4. 007=_7% 2 25. 663% = Zs
Circle the correct frac-
16. 3?%%= 7 tion for each percent.
8. 023=_232%
26. 12}% -.mg,g,
16. 50% = §
6. 054= 54%
. i FiRegilh b 27, 33}%is: 5, }
. ; Ly = w2k
. 2 2
C P8 §=-a0% 1..21
28. 625% is: 3%
1 .5 2 a a8
\:_n/ 18. % L ]
> ﬁ‘ (= 25% 1 20. 87h% is; 3) 2
iCie et 19, e2dw=§ - 873% i {fi) 8
N
as
o e | 20, 5% = 3 30, s?gm.;g,g
10. jof lis Y2 21, 5%+ 123% = 27hg 81 66i% is I, 5@
You ecannot with Before P p must be

changed to either fractional or decimal form.

32.

33.

35.

} of 8 is what number?
% x8=_ 4

50% of 8 is what number?
Y2 vg=4

. of 20 is what number?

:‘.‘xm= S

75% of 20 is what number?
M4 2015

60% of 140 is what number?
You may use either % or
0.60 for 60%.

.60 « 140 - _84

7

87. 12}% of 88 is what number?
(Think: 123% is what fraction?)
« 88 = 1

-1}

38. 25% of 420 is what number?
Ya « 420 =105

39. 373% of 160 is what number?
g « 10 = @O

40. 72% of 184 is what number?
~J2 «_ 184 =13L.43

41. 1% of 4,289 is what number?
4289 - 42.89




42. 623% of 2400 is what number?
__ 5/ « 2400 - iS00

43. 7% of 540 is what number?

.07 « 540 - 373

44. 56%% of 960 is what number?
%3 x960 = ban

45. 87;% of 840 is what number?
_ Y2 xgao - 735

46. There are 400 pupils at Greeley
School. 3?%‘& of the pupils are
girls. How many girls attend
Greeley School?

/& x 400 -_150
AS50  girls attend Greeley School.

47. For the last basketball game,
5% of the 1640 seats in the
gym were filled How many
people attended the game?

1230 people attended the game.

from the extras pile.

Score 10 points for each triple, minus two points
for each card left in a player’s hand at the end of
the game, and minus three points for any triple
laid down that is incorrect. An incorrect triple
may be pointed out by any player at the time
the triple is laid down.

48, 66%% of the 36 football players at
FEdison High School received awards.

How many players received awards?

2/3 x Bmn - 24
24 football

awards.

players received

Write as fractions.
1 25% = _Ya
2. 12lw= YA
3 mln: Vs

4. 874m = A

5. 75% =ﬁ_

6 arin-_28

Write as decimals.

7. 1% = .0l
B. 8% = .78
9. 23% = -23
10. 8% = 98

11 47% = .47

12, 14% = - V4

13. 12%% of 480 is what number?
(1]
—Yax * - e0

14. 8% of 125 is what number?
08 = |25 = o

15. 1% of 2,358 is what number?
0] « 2358 - 2358

16. 663% of 993 is what number?
s, - b2

17. 874% of 640 is what number?
Yo ¥ . seo

18. 75% of Zsooi.gg\rhat number?
;f-ﬂ’. ® 2______,.{-41 = 2100

19. 33}% of the 360 pupils at Shepard
School are in the band. How many
band members are there?

Vs . 2. 20
i

129  members in the band.

20. 20% of the 160 coins in Bill's
collection were gold pieces. How
many gok)! coing did Bill have?
Bill'had 32 gold coins.

2. Using pieces of lightweight cardboard, construct
a puzzle similar to the one shown below for
each student. Ask the students to reassemble
the pieces to form a square, making sure that
each percent is directly opposite its equivalent
fraction.

35%
ol §
i ~
4 F
100% 22 ]
Iy _g_ R
N
lun /‘;} o'llo
] (,)Q 6;) >
N+
@
K
'{9 ole d-’{?
S NG o
a\
6
7
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LESSON S

Using Equations to Find Percent

Approximate time required to complete the lesson: 30 min.

Background Needed

i ] o gain the full benefit from this lesson, the student

should have some knowledge of percent, be able
to rename fractions and decimals as percents, and write
fractions in simplest form.

In The Lesson

To introduce this lesson on problem solving with per-
cents, the narrator reviews the process of changing the
English sentence to a math sentence in which n repre-
sents the answer. The student learns the shortcut to re-
naming a fraction as a percent; i.e., dividing the
numerator by the denominator. A series of exercises
is presented to provide practice in finding percents.

Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audiohas
finished playing, should indicate his understanding of
percents.

A Step Further

The following activities will give able students more
opportunities to explore percents.

1. Introduce students to percents greater than 100
by explaining that the procedure used in finding
such percents is the same as the one they have
already learned. Have students find the answers
to the following problems in decimal form; then
tell them to multiply by 100 to get the equivalent

percent.
Examples:
120 is what percent of 40?
3.00
40)720.00 120 is 300% of 40

240 is what percent of 60?

4.00

60)240.00 240 is 400% of 60

Math Powerpac E

Lesson 5 Using Equations to find Percent

Formula |

PROBLEM: 40 is what percent of 1207
Step 1: Translate into a h i
40 = n = 120

Step 2: BSolve for n.

nx 2 Undomultiplication with division.

1, then to p t

Step 3: Change n from a fraction to a deci
% means 1 divided by 3

0333 ___

37 1.000 or 0335=33;%

33§ﬁ=n

Percent

. 15 is what percent of 607

Step 1: 15 = _h % _60 Translate.

Undo multiplication with division. -

%5 =n
F.. Write the fraction in simplest form.
the fraction to a decimal, then to percent.
Step 3 025 = _2% Change the
471
25%=n

_8 . w x10 Translate.

_.% = Mi Undo multiplication with division.
%

_ﬂE =n Write the fraction in simplest form.

_80% Change the fraction to a decimal, then to percent.

Percent




140 is what percent of 84?

3. 30 is what percent of 2407 1.66 %
30 =nx 24 e — 2
B O Trenaln 84)140.00 140 is 1663% of 84
= Wd 20 Undo multiplication with division.
#2a= 0 84
‘: i Write the fraction in simplest form. 560
12372 wo Change the fraction to percent. 504
4. 22 is what percent of 337 560
22 = n %33 Translate. _504
—__giﬂ"‘% Undo multiplication with divisi 56
t’. =
i=“'_— ‘Write the fraction in simplest form. i
15 e i e S e i 232 is what percent of 282
8.285
6. 35 is what percent of 407 28)232.00
s T Sranslate 232 is approximately 829% of 28
;‘: =W X Ho Undo multiplication with division.
S R 2. Tell students that the percentages in the top

7%= w i A A s row of this “magic percent square” add up to
34%. Ask them to see how many other combi-
nations they can find that add up to 34%.

1 qoly 2 - grle 5 - galy I -g7im
B 8o 8705 3 R 6% | 3% | 2% | 13%

Eaime
"
]
e
()
]
&
ey
R

5% 10% | 11% 8%

9% 6% 7% 12%

1. Solve for n. 6. 120 is what percent of 4807
16=nx2 130 = n % 480 e o, o o
_ 8.4 B a3 4% 15% 14% 1%
ize
4 %0 = M-
L
2. 4= 25% 25% = Desired responses from students are as follows:
O All horizontal rows and vertical columns, and
=k x27 both center diagonal rows add up to 34%. The
i
. _ Jfl;w = four corner squares and four center squares
. of” m .
e A= also add up to 34%; and so do the opposite
‘:’%’,":h’ pairs of squares (3%, 2% at top center, and 15%,
14% at bottom center; and 5%, 9% at left center,
O and 8%, 12% at right center). The shortest
. what percent o ? in Wl A .
SxiewiE  pved s e diagonal rows also add up to 34% (2%, 8%, first
0 13 Jloz h Xblo . . . -
T5:mK TS Undo multiplication | . 2o = w xS diagonal top right, 9%, 15%, first diagonal bot-
b o 3 -
aF=n with division. TR = W om lett; an , , rirst diagonal top lett; an
w2 by tom left; and 5%, 3%, first diagonal top lef d
T2 Simplify fract T = w 14%, 12%, first diagonal bottom right).
0070 =n Change to 50%Te=
5. 12 is what percent of 327 9. 48 is what percent of 607
1Z = X332 =" o
e wxoE 2t %o
E{.-h.xsa. q'=“,,‘_q
3z= N T
en Tow
375%=n 0% = w_

11



LESSON 6

More Problems Involving Percent
Approximate time required to complete the lesson: 35 min.

Background Needed

ince the material in this lesson is based on the

student’s ability to work with sentences involving
percent, he should have completed Lessons 2, 3, 4, and
5 before beginning this lesson. He should also have
mastered the basic processes of multiplication and division
and understand equivalent fractions.

In The Lesson

In this lesson, the narrator guides the student through
a series of “‘everyday situation” problems which involve
commissions. He is then taught to solve discount prob-
lems using the formula, rate of discount = amount of
discount divided by the original price.

Special Instructions: The student will need a sheet
of scratch paper on which to do computations for some
of the problems in the response booklet.

Vocabulary: The following terms are introduced
and used by the narrator in this lesson.

commission: a percent of the sale price re-
ceived by a salesman

discount: the difference between the regular
price and sale price of an item

Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate his ability to work with
percents.

A Step Further

The following activities will provide students an oppor-
tunity to explore the topics presented in this lesson in
greater depth.

1. Cut a large advertisement of a discount sale
from your local newspaper and have students
figure the amounts and rates of discount from
the original price of the items listed.

2. Here’s a puzzle that will challenge the mental
abilities of your able students. Have them color
as many blocks as they can without coloring any
adjacent blocks. When they have finished, have
them compute the percent of the colored parts

12

Formula |

Math Powerpac E

Lesson 6 More Problems Involving Percent
P

1. A house sells for $20,000. The salesman's commission is 5.

How much money will the salesman receive?
PROBLEM: 5% of $20,000 is what number?

Work Space

.05 = $20,000 = n translation

7 5!@0.00 =i
20.0‘32_ Tha isgion is $),000.00
Jf,na-ﬂ.m!

2. A salesman sold $88,000 worth of goods. His rate of commission

was l?.é'lu How much money did he earn?
FPROBLEM: ]2%% of $88,000 is what number?

Find the

6.

-

for each

Sales: $25,000; rate of commission: 20%
% 250000

dgooco L,

The commission is $2.000.00

Work Space

Sales: $56; rate of commission: 3?%% Work: Spéce
45600 ., Shoo
x = 5
$21.00 T =zl.00
The ission is $21- 0O
Work Space
Sales: $200; rate of commission: 18% Fy
o.[8 « $2 oo =n o138
Poees ., Itge
The ission is § 3600 §36.00
i Work Space
Sales: 39&} rate of commission: 335% =T
£ L =
= - tgﬁo zn ?x _.I_--_izzD
320 .
The ission is § 22 0. 00
Work Space
Sales: SB{;.IIIO; rate aof 1% 947000
-0l ,t947000 _ ol
3ga7opo , | Yg4a7000
The e hsgﬂ‘fo,oo




GoING OUT OF
usmzﬂ

SAMPLE PROBLEM:  $50 bicycles are on sale for $40. What is the

rate of discount?

Amount saved is discount: $50 - $40 = $10

You save $10.00.
Rate of Di t = of di divided by the original price.
10 R (rate of discount)
50
.20
5011000
10.0 R = .20 or 20%
000

When you find rate of discount, you are finding a p t, 8o you change from a decimal
to a percent.

B. Sale: $6 blouses have been reduced 9. A coat costs $96, but today it is on
to $4 each. sale for $84. What is the rate of
The discount ia $6 - 34 = $2.00 discount?

i
(Rate of discount) R= & _or F Discount is $96 - $84 = 42,00
1
. 333 R=233% R= ":‘r_or_ﬁ__- !
wJZ.00 2 2z
1 5 = __.__3-_!1 96J7Z. 00
2% 2.8
240
& (92
—av

10. The regular price of & toy truck is 11. A TV set costs $250. This week it
$1.25. But now it is on sale for is on sale for $225. Find the rate
50¢. What is the rate of di ? of di t
Di.woun’s is‘ﬂf- -50. 75 Discount is E" #2 25 - «gi

7. 3 (-] zs- L -]
R-=1Z8 o & /28775 00 R=-25%r /O z250]25 00
75 o 25‘0
R:= 60 — o R:_1O 4 -
3

1. Sales: $8240. Rate of commission 2. A suit sold for $60. MNow it's on

is 123% What is the commission? sale at $45. Find the rate of dis-
I_ -® i%.Z_‘..O= n count.
$10 30- 5 Discount is ‘_h_.o - 515 =£|.S..
Work Space c PP 1:0-59 ao Work Space R-= & Py o
ET)
| $24a 25 |R=_25 =
¢x "1 = wjﬁ’-
' 51.030 122
oo
o2

3.

Sales: $5000. Rate of commission 4. A cab driver receives 40% of all

is 15% What is the commission?

_.S % ¥5,000.

fares collected. How much does he

receive on $847

$750 -, .40 xiii_n
s Work Space ‘33.6_0: n
FES
Ao,
#3360

5. A bicycle that sold for $75 wason sale 8. A roll of film sold for $1.15. The
for $50. What is the rate of discount? sale price is 92¢. What is rate of
; ' 4 discount?
Discount is: 75.0" 50.00 25 00 Discount is: 115 . .22 -.2F
z [
-‘rs'o,/:& R=1IE or 75
R LS
R= 227 & R=22
Work Space Work Space
32
ne
15455
250
%38
e

to the total number of squares. One solution is
shown below.

18 _ 3991
180ut0f480rﬁ =3 37 5%

3. The following problems offer additional stimu-
lating practice in working with percent.

When Mrs. Blake took attendance, she found
that 20% of her pupils were absent. Her list
of absentees had five names on it. How many
pupils were in Mrs. Blake’s class?

There were 25 pupils in Mrs. Blake’s class.

Jimmy’s older brother was writing a term
paper for his college mathematics class. When
Jimmy asked him how many pages long the
term paper was going to be, this is the answer
he got: “I have written 85% of a page and this
is 3 %% of the term paper. There are about 275
words on each page.” How many pages did
the term paper contain?

There were 24.3 pages in the term paper.

13
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LESSON 1

Writing Math Sentences
Approximate time required to complete the lesson: 40 min.

Background Needed

o benefit fully from this audio, the student should
be able to perform the basic operations of addi-
tion, subtraction, multiplication, and division.

In The Lesson

The narrator explains that the first step in solving
story problems is to decide which operation must be
used. In the early part of the lesson, the student
selects the correct number sentence from two given in
the activity pages. Asthe lesson progresses, he is asked
to write his own number sentences. Finally, he learns
to solve problems which require two steps. Most of the
problems in the lesson are read to the student by the
narrator.

Special Instructions: The student will need a
separate sheet of paper on which to perform computa-
tions for some of the problems on the activity pages.

Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate his ability to apply
what he has learned from the audio.

A Step Further

The following activities will give students an opportunity
to expand their understanding of the topics presented
in this lesson.

1. Multiple step story problems, in which the
unknown number, n, appears more than once,
present a stimulating challenge for able students.
Let them try their skills on the two problems
below.

Two sisters, named Janet and Sue, have a
combined age of 34. In 10 years, Sue will be
three times as old as Janet is now. How old
is each girl?

Formula |

Math F'nr‘pa: F

Lesson 1 Writing Math Sentences

Which of the two number sentences

Write the correct number sentence for

each bl then find the answer.

given can be used to solve the problem?

Find the answer.

1. Bob has 27 pictures of dogs and 32
pictures of horses. How many

pictures does he have in all?

.@1‘+32!n) 32-27=n

o

2. Mike has 87 baseball cards. He
gave 21 of them away. How many

cards does he still have?

3. Mary paid $3.98 for one record and
$4.25 for another. What was the

4.

Bill has $12.00. He spends $5.13
for a pair of jeans. How much
money does he still have?

$12 po— %5 1% i

n=3 6R87

The Boy Scouts sold wreaths at
Christmas. Jim sold 17, Bob sold 12,
Jerry sold 21, and Guy sold 8. How
many wreaths did the four boys sell
together?

ATelZe2lp§ = n
n=_358

Allan weighed 73 pounds a year
ago. Today he weighs 90 pounds.
How many pounds did he gain in

total cost of the records? one year?
$4.25-398=n _90-73 =n
n=3%8.23% n=_ 47
7. The auditorium at Central Junior High 10. Thirty-six boys signed up to play

School has 28 rows of seats, with 36
seats in each row. How many seats are
there in Central’s auditorium?

Can you use the number sentence,
28 % 36 = n to solve the problem?

J*&L Canyounu‘.iﬁx‘28=n?¥&

Find the answer. 1008 Eisw

2FF
72
1008

B. Canned peaches are stacked 5 cases
high in a grocery store. There are 4
rows of cases, with 7 stacks in each
row. How many cases of peaches are
there?

Is (5= 4) = 7= n a number sen-
tence you can use? _Iiﬁ Write another
sentence you could use.

7x (4x5) = n

Find the answer. 140

9. The gym at Lincoln Elementary
School has 15 rows of bleachers.
Each row can seat 48 people. How

many people can sit on the

A5 %48 -n

bleachers?

n=_Z10

11.

13.

little league baseball. There are 9
players on a team. How many
teams will there be?

Is 36 < 9 = n a good sentence?'ju_
Conldyouuaen'9=36'.’hiu‘
Find the answer. . 4

How many baseball teams can be
formed from 50 players?

50 —_9 -
ns_S ¢ 5
=

n

i teams players left over,

. Bob has 60¢ and pencils cost 5¢

each. How many pencils can he
buy?

_Lor & .,

o i pencils A% jeit over,

A storeroom shell has B layers of
boxes. Each layer has 10 rows
with 7 boxes in each row. How
many boxes are there?
(8x10)x7 .,

50 hoxes




14. Sam went to the store with $5.00,
and bought eight kites at 45¢ each.
How much change did he receive?
First step: Find cost of kites,

8 . 45 _ Y340

Second step: '*5'00- _b_"'°= _v‘l_.‘!o

15. David delivers 20 papers each
morning and 18 papers each eve
ning. How many papers does he
deliver in 6 daya?

First step: Number of papers de
livered each day.

. 3%

= _228

+

g [
m 'O

'8
Second step: _".

18. On a recent 3day trip the Jones
family traveled a total of 836 miles.
The first day they drove 320 miles,
and the second day they drove 285
miles. How far did they drive on

the third day?

17. Roy wants six 25¢ batteries and a
37¢ wheel for his model airplane.

How much will they cost?

4
Firat step: ; 6, .25 50
Second step: 1.50 37, iy

pa  E7

18. George has saved 75¢ each week
for 5 weeks. How much more does
he need to buy a book that costs

$4.60?7 )
First step: 15, _‘E = ES

Second atep: e, ..,‘5‘_?S= _.9'5

85 4

ne=

19, Expenses for a recent birthday party
were $1.50 for ice cream, 75¢ for
cookies, and $1.50 for soft drinks. The
costs were shared equally by three
girls. How much did each girl have to

First step: Distance in 2 days. pay?

_ﬁq gs _195 First step:

Second step:  Subtract di hsor7sihse . fzs
traveled the first 2 days from total SHasna desp: .
i, AT t3.75 ~ = _ #.25
_%36_©05 23| Y Nha ae $1.25

1. Karen sold 42 boxes of Girl Scout

cookies and Jane sold 37 boxes,

5. June bought six puzzies at 75¢ each.

How much change did she receive

How many boxes did Karen and from $5.007 5
Jane sell together? 75 x6 = 4.50
472 + 37 - 45.00 - 'as0 _,
a B O‘

2. Joe had 317 stamps in his collection,
and he gave 90 of them away. How

many stamps did he have left?
3.17-90 227

6. Mike cuts 14 lawns a week and he
earns $2.25 for each one. How much

money does Mike earn in 4 weeks?
2.15 x 14 . '3.50

3. Judy went shopping with $2.00. She
saw three things she wanted: a 98¢ pin,
& T9¢ scarf, and a purse that cost $1.50.

3502 4 . %Yize.c0

7

If & jet flies at 535 miles per hour,

Whichofﬂmeitersoouldshebuy? how far will it travel in 3 hours?
.931-.79.—.1.77(,.:5,..;%&) 535 x3 = 1605 mi.
ou the  —

4. Tom had $2.00 when he went to the
fair. He spent 55¢ for food and the
rest for rides, which cost 35¢ each.

How many rides did Tom e?
42.00-.855 . .asg

$1.45 + 35

ne 4 mudeg

8. Jim weighed 120 pounds 3 months ago,
and today he weighs 132 pounds. How

much weight has Jim gained?
I32-120 12

let n = Janet’s age

then 34 - n = Sue’s age

(34 - n) + 10 = Sue’s age ten years
from now

(34 -n) +10=3n

3 -n+10=3n

44 - n=3n
(44-n)+n=3n+n
44 = 4n

1 =n

Janet is 11 years old.
Sue is 34 - 11 or 23 years old.

On the first day of school, there were three
times as many girls as there were boys in the
10 o’clock recess. On the second day, when
there were three less boys and three more girls,
there were 5 times as many girls as boys. How
many boys and how many girls were there in
the 10 o’clock recess on the first day? Hint:

Let n = the number of boys on the first day.
n = boys on first day

so 3n = girls on first day

n - 3 = boys on second day
3n + 3 = girls on second day
5(n-3)=3n+3

5n-15=3n+3
5n=3n+18
5n-3n=18
2n=18

n=9

There were 9 boys in 10 o’clock recess on
the first day and 3 times 9 or 27 girls.

2. Give students mathematical sentences and have
them create stories that may be solved by the
sentences.

2x(n-7)=16
n+7=18
3n+5=440
(96 + 6) X n = 64

(150x2)-4=n



LESSON 2

Number Systems with Bases other than 10
Approximate time required to complete the lesson: 25 min.

Background Needed
ggefore beginning this lesson, the student should

have an understanding of the decimal system and
know the meaning of place value.

In The Lesson

After a brief review of the decimal system, the narrator
uses sets of stars to illustrate a number system with a
base of five. A place value chart for base five is then
introduced to show the ones, fives, and twenty-fives
places. The narrator gives the student practice in reading
one- two- and three-place numerals in base five and
renaming them in base ten. The lesson also includes
problems involving bases four, six, seven, and eight.
Vocabulary: The following term is introduced and
used by the narrator on this audio.
base: the value (to the left of the ones place)
upon which a numeration system is based
Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate how well he has un-
derstood bases other than 10.

A Step Further

The following activities will provide able students an
opportunity to explore bases other than ten in greater
depth.

1. Challenge your students with “brainbuster”
multiplication problems in bases other than ten.
Some examples follow:

435
Six
x 104
_six
3032
1000
435
50532
Six

Formula |
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A B C D
[0 LUB T | S < T )
€ ©
€ 3
€©>
1 PLACE VALUE CHART
Fives Ones
A 2 3
[ ] 3 4
c 4 2
] | 0

2. 23’_ is read “two three base five"
2 pets of 5 and _3_ ones
(2=x_5 )+ (B = 1)

e 3

B . 3

S
3. 34’“51 read “three four base five."
3 sets of .5  and _<4  ones
(F_x &)+ (4 «_1)

15 + —4_

4, 42 = 4 sets of _5  and _2_ ones.
e
(4x 5 )+ (2x 1)
20 * —2

42 = 22

5. 10 = 1set of & and _O  ones.
v
(—L = _&5.) + (0 x )
_..':_:' —0_

340. = F9_ I{L = _Lh
6. PLACE VALUE CHART
Twanty-fives Fives Ones
§x5 5 1
A 1 0 0
* [ 2 4

In base five our numerals are 0, 1, 2, 3, and 4. We group in sets
of five. Five sets of five form a new unit called twenty-five.
lmhinold “one zero zero base five."”

7.134h=(1*2.5_]+(2*_5_)'{¢'.1_.3

25+ 10+ 4
I RS

124 = 39

8. Z!L'[_Z_* 25) + (3 = &) + (1 = _L1)

= _bb




9. 24 is read “two four base six."

(]
@D oy
o = 12 4
—— —
L

10. 53'0i~s read “five three base eight.”

i sets of eight and 3 sets of one
sazsx 2 )e@x )

= 40 .+ 3

= 43“ h

n

m a3z anean

- Z8 . 3

D

S

12.
€D ED| & %
€D E| @D
1 2 3

_‘setofsix:een,_.?;u‘euof_i_.imofl

23 =« 2 e Ay 3.
= e 4+ B 4, 3

T

1. In 3-;Mthe word “five" tells you the numeral is

wﬁt&ninh&w.ﬂ_
2. 034 = {3‘(_5_;- + [_1_)(1‘
15 +
e "

o

%W =

4. 5utsufﬁveis_z;.
5132 = (! x2m e @x Ty 2 L 1,
- 25, 15, 2
. 4z -
.52 = (5x_% )4 2x_'
2
TTw T =
=2

7. @ What base? —.,
@D

Write the numeral. z2

8. ¢ sets of four is e

A
3 = 2s a4y 060 1
- 32, 4 3
T m
39

un

281 -~ 3223

nlne fOUr ar
x 132 = 132
four four
13112
23001
3223
1232022
four

281
nine

x 33
nine

863

863

10603
nine

2. To prepare students for operations involving
numbers with bases other than 10, have them
fill in addition and multiplication tables for
base seven. The completed tables are shown

below.

BASE SEVEN
+jlo0f(1[{2(3|4]|5]6
olo|1|2|3|4|5]|6
1112 3|4(|5[6]10
212 |13|4(5]|6[1011
3| 3|4|5]|6|10|11]12
44|56 [|10]|11{12]13
5] 5/6|10[11]12]|13|14
61 6170|171 (12{13 |14 15
xJ0|]1{2|3[4]|5]6
ojojfojojo0jO0jl0O]| O
1 0|1 2(3|4|5]|6
210 2| 4]6[11]13|15
3] of 3|6 |12]15| 21|24
4] 0| 411115 22|26 33

5] 0] 5(13] 21| 26| 34| 42
6] 0| 6|15(24| 33| 42| 51

3. Present the following problems in base seven
and let students refer to the charts above as an

aid in finding solutions.

Examples:

a. 6 +3 =12 = 9
seven seven seven ten

b. 4 +6 =13 =10
seven seven seven ten

c. 6 x 4 =33 =24
seven seven seven ten
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LESSON 3

Nonmetric Geometry
Approximate time required to complete the lesson: 35 min.

In The Lesson

he narrator introduces and explains the basic

geometric concepts of point, line, line segment,
ray, angle, and plane. As the lesson progresses, the
circle, radius, chord, and diameter are also illustrated
and explained by the narrator, and then put into
practice by the student.

Special Instructions: Students will need a ruler and
two well- sharpened pencils for the exercises on the
activity pages.

Vocabulary: The following terms and symbols are
introduced and used by the narrator in this lesson.
point: a location in space
line: a set of points extending in two direc-
tions without end; indicated by ¢«—
line segment: all the points on a line between
and including the two endpoints; indicated
by
endpoints: two points between which all the
other points of a line segment lie
ray: a set of points which has one endpoint
and extends indefinitely in one direction;
indicated by —
angle: formed by two rays with a common
endpoint; indicated by <
vertex: the common endpoint at the inter-
section of the two rays
plane: a flat surface which extends indefinitely
in all directions
circle: a shape made from a set of points, each
of which is the same distance from a given
point called the center
radius: a line segment whose endpoints are
the center of a circle and a point on the circle

chord: a line segment with both endpsints on
the circle
diameter: a line segment that passes through

the center of a circle and has both its end-
points on the circle
Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, will indicate his understanding of non-
metric geometry, as presented by the audio.

2.

LINE SEGMENT

Math Pﬁrpa:: F

Lesson 3 Nonmetri

Formula |

.

-—
AB means line AB.
BC means Lme B C

A point is a place in space.

A line is named by two labeled points.

A line segment is all the points on a line between and
the two

dnaint.

D E
—a

DE means line segment DE.
E

‘_I-j means M& w

Is line segment DE the same as

line segment ED? _'i&f_

-
Is ‘A_é the same as CA? %Bé.

7. Draw a line through points G

and H. ’
$ Ny

8. How many lines can pass through

one given point? %—_Iulllbll!l

6. Use your pencil and ruler to 9. How many lines can pass through
draw three lines two given points? out
F
through point F.
A
l n
N1/ 7 M Cf\B
— = N
= b 15. < DMN means angle DMN. What
- \ . a
/ is the common endpoint in . DMN?
/ 1\ Lo
The common endpoint is called the
vertex.
A B
>-—
ray AB

11.

1z,

A ray is part of a line. It has only
one endpoint.

—_— —
. AB=BA?

Angles are formed by two rays
with one common endpoint.

16. What is the vertex of = CAB?
A

17. 1s 2 CAB the same as = BAC?

il

18. . DMN may also be called NMD.

19. Point M in « DMN is called the

L] 3
SeSsIBNNNRGEERSRRRSRERE S

B
.

+

A C
L] L]
sessssssscsnscssensessass

-

+
ssansnsnee

sssssssesee

A plane is a flat surface which
extends indefinitely.




26. G i
E~—F
B 1s CD a radius of circle G? M&
28.
Acircle is a shape made from a set
of points, each of which is the
same distance from a given point
called the center.
Is OP a radius of circle L? Y&
20. What is the name of the circle A chord has both endpoints on the
above? R cirele.
21. With a ruler, draw RA, 27. s EF a chord? ..%
22. Endpoint R is the MR ooy | og Is MN & chord? _ytd-
circle and endpoint A is on the
29, MN goes through what three given
points? _—M ] L.N
- : . A diameter is a chord that has the
A radius is a line segment with one center of the circle as one of its
endpoint at the center of the circle points.
and the other endpoint on the
circle.
30. Is MN a diameter? _ﬁ'
23. Usearulertodraw RBin circle K.
: 31. How many radii (plural for radius)
24. RBisa %I‘ circle R. are in a diameter? i
3
What do these symbols mean? 9. Draw ray ST.
1. ap - Zws AB
Ty
—
2. AB = ‘“4# AB 10. Draw angle ABC,
. T i gt e 2
4. A dot represents a Jeotek i 11. This is circle __H
geometry.
L G
P
5. Name the endpoints of EF. o
_E al F 12. H is called o Jtaditdd,
13. OP is called a __i_ﬁ’l_ﬂ_'(-__‘-;_
8. How many lines can be drawn through
two given points? SW 14. LG is called a M
15. LH is called o J0AALA
7. How many points are needed to
name a ling? a4~ 16. G is called a JtAdhted
T 5 Brain Twister:
Draw four chords
R that divide this
B = —Eﬁlz‘s

circle into 10 in-

teriors.

A Step Further

The following activities are suggested to provide able
students an opportunity to expand their understanding
of nonmetric geometry.

1. Present students with the following problem
which deals with radii and diameters. Encourage
them to draw a diagram to find the solution.

Jack had all the parts for a wagon wheel
except the spokes, which he decided to make.
If the hub had a radius of 3 inches and the
wheel rim had a diameter of 3 % feet, how long
must Jack make the spokes?

3
wheel radius = 315 +2 = 15ft
hub radius = 3 inches = %ft_
spoke = 1 %ft.

2. Tell students that they can approximate a circle
with straight lines. Have each student draw a
4-inch square and mark off each side at %-inch
intervals. Starting with the point next to the
midpoint, line segments should be drawn, in
each quarter, from point to corresponding
point in the manner shown below.

1 8 15 1 8 15

| [} [ |
15 1
Bﬂ -
T -15
15= 1
B e - g
1= =15

] ] | Y 1 1

15 8 1 15 8 1



LESSON 4

Perimeter, Area, and Metric System

Approximate time required to complete the lesson: 30 min.

Background Needed

his lesson involves computing perimeter and area.
The student should therefore be proficient in
addition and multiplication before working with the audio.

In The Lesson

Following an explanation of simple closed curves and
polygons, the narrator teaches the student to find
perimeter by adding the units around a figure. This is
followed by a discussion of shortcuts for finding the
perimeter of rectangles and squares. Area is introduced
next, as the narrator leads the student to discover yet
another shortcut for determining the area of rectangles
and squares. The metric system is also presented in the
lesson, and the student is given practice in finding
perimeter and area using the meter as a basis for
measurement.
Vocabulary: The following terms and formulas are
introduced and used by the narrator on the audio.
simple closed curve: a set of points on a path
that can be traced continuously from starting
point back to starting point without inter-
secting itself

interior: the set of points inside a simple closed
curve
polygon: a simple closed curve that is a union

of line segments
quadrilateral: a polygon that is the union of
four line segments

pentagon: a polygon that is the union of five
line segments

hexagon: a polygon that is the union of six
line segments

perimeter: the distance around a simple closed
curve

area: the number of units in the interior of a

simple closed curve

meter: the basic unit of length in the metric
system, about 39 inches long

centimeter: one hundredth of a meter, about
4 inches

Formula |

Math F'tirpa: F

Lesson 4 Perimeter, Area, & Metric System

P

Which figure is a closed curve?

O@..'c:i‘és

Which figure has 3 interiora? _—__ 2 interiors? __ 1 interior? — <

A closed curve with one interior is known as a simple closed curve.

YANIHOREN N0

Which of these simple closed curves are made from just line
W N, B D

Polygons are special kinds of simple closed curves made up of line

Triangle Quadrilateral P

4. A triangle is a polyvgon made frum line segments.

5. A quadrilateral is a polygon made from 4_ line segments.
6. A pentagon 15 a polygon made from ..5_ line segments.

: =T
7. A hexagon is a polygon made from _—__ line segments.

12.

lin. 1lin._lin ‘13. L
A
lin. 1in. i
" Loy,
Tin 1 Tin P=@p=) ¥ )
How many oneinch line segments 5in.
are there around rectangle A? ﬁ 1. Sin D 5in.
5in
e i P=8 15 .5 &
i 1 P=2_ x5
B .20
1R 1t P=2"_in
1t 1ft
How many onefoot line segments 15. 12 fu
T
are there around square B? E_
121t 121t
Perimeter is the measure of units
around a closed figure. 12 ft
- 4 .1z
. L S, —_ -
VA e
Byd,
z4
1— 2. ?— —_ Area is the number of square units
p=% vl that ave in the interior of a figure.
6 ft.
. 28 18. lin. lin lin
40 T x _
lin. i | lin
0 ft. 1 |
[} . & ’3 4 o _29 - H )
e i e e lin. 1 i Lin
29 L
P="_f Lin. lin 1in.
11 in. b e
! There are 2 square units in the
Stn.DGm.
" 11in. figure.
P:_ob_-i’_t_o" or Length = 3_ inches.
2l gl 22 02 Width = Z_ inches.
P =3_4' inches E_ 2 BM inches




17.

18.

18.

21.

Gt

meter (m.)

b yard (yd.) I

Which is longer, the meter or the

yard?

23.

25.

26.

1 meter (m.}

ﬂl;aﬁﬁﬂ?s'lﬂ
simaters

1 meter = 120 centimeters

1 inch

1 1 +
T L

1
L T
] 1 2 3

{ cent g
4

5

1 inch is more than = em. and

less than 3 __ em,

6 cm.
4cm. 4 em.
6 cm.
P=20 ¢m,
A6 « %t 229 oq om
12 m.
-
p-48 m
A:l___x!___nrlﬁ_lq. m.,
Bem.

. The measure of units around a

closed figure is called the

. The measure of square units that

make up the surface of a figure is

called the M0

Study each figure carefully, then fill

in the blanks,

7 em. 9em.

10.

11.

12.

24

P=2" in
a-36

—— 8q. in.

Can the perimeter of two figures
be the same and the area of the

same two figures be different?

a centimeter or

Which uﬂn

an inch?

Which is longer,

yard?

a meter or a

Area of the figure ia

24 .10 .10 .44 i

Perimeteris 40 + B =48 i

Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should enable you to determine how
well he understands perimeter, area, and the metric
system.

A Step Further

The following activities will provide able students an
opportunity to expand their understanding of the con-
cepts covered in this lesson.

1. Have students draw and label as many rectangles
as they can devise with a perimeter of 32 inches
(the dimensions should be in whole numbers
only). When they have finished their drawings,
ask them to find the area of each rectangle.

2. Present the students with this perimeter and

area puzzle.
The city was given a piece of land four blocks
long and four blocks wide for a sports park.
The park commission decided to use one-
fourth of the land for a municipal stadium.
The remaining land was to be divided accord-
ing to this plan: four pieces of land, each one-
half the size of the stadium, for softball, foot-
ball, roller skating, and a parking lot; four
pieces of land, each half the size of that
allotted to softball, for archery, tennis, minia-
ture golf, and swimming. Draw a map showing
how the land was divided and label each
portion.

The solution is shown below.

archery swimming
1 square 1 square
block block
softball football
; 7 2 square 2 square
tennis min. blocks blocks
golf
1 square
block 1 square
block
parking roller stadium
lot skating
4 square
2 square 2 square blocks
blocks blocks




LESSON S

Area and Volume

Approximate time required to complete the lesson: 18 min.

Background Needed

o successfully participate in this lesson, the student
must be able to multiply with two-digit numbers.

In The Lesson

The student is introduced to the rectangular prism and
to volume. After listing the standard cubic units (cubic
inch, cubic foot, and cubic yard), the narrator teaches
the rule for finding the volume of any rectangular
prism—Ilength times width times height. The student
also works with cubic centimeters and is introduced to
the cube as a special rectangular prism which has equal
length, width, and height.
Vocabulary: The following terms are introduced
and used by the narrator in this lesson:
rectangular prism: a three-dimensional figure
whose base and sides are rectangular
cube: a special rectangular prism in which
width, length, and height are equal
volume: the measure of the interior of any
three-dimensional figure
Evaluation: The student’s performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate his ability to compute
volume.

A Step Further

The following activities will give able students an oppor-
tunity to expand their understanding of the concepts
presented on the audio.

1. Give students the following questions and dia-
grams and have them compute the answers.

What is the ratio

of the area

of the smaller

square to the

area of the
3 larger?

9to36or1to4 6

10

Formula |

1.

2.

cubic unit

Math Pﬁrpac F

Lesson 5 Area and Volume

rectangular prism
rectangular region
line segment g helght
length =
z .‘_@
length ) Tength

A line segment has only one dimension, called .
A rectangular region has two dimensions, called and :ll&dﬂ....

A rectangular prism has three dimensions, called length, width
and :ﬂj&gﬁ& ;

The space enclosed by a closed surface, such as a box, is called a
solid region. The measure of a solid region is called the volume of
the region.

D o T

What is the volume, in cubic units, of Figure A? S
of Figure B? (-]

A. B. C.
square cubic
unit unit

line segment unit

Which of the units shown above is used to measure length? _A_
area? B volume? _C_

4. The standard cubic units are cubic inch, cubic foot, cubic yard, ete.

A cubic inch has a length, width,
and height of L inch.
A cubic foot has a length, width,

and height of _ 1 foot.

Cubie Inch

»¥ Rectangular Prism

5 in,

5. The length of the prism is 5 inches, the width is <k inches,

and the height is _3_ inches.

The volume of & rectangular prism is found by multiplying the
length times the width times the height.

8. To fill the bottom layer of the prism, how many cubic inches

would you need? S5 x4 « 1l <20 cubic inches.

7. How many layérs are there altogether in the prism? _3_

8. How many cubic inches would be needed to fill the entire prism?

5 x4 « 3 - @0 wbic inches.

9. Volume is always expressed in cabie units.




10.

11.

12.

14.

15.

Cube

The length of the cube is 3 centimeters, the width is centimeters,

and the height is centimeters,

How many cubic centimeters will it take to fill the bottom layer
of the cuhe?i_lz « =

= cubic centimeters,

3

How many layers are there altogether? =

3,.3.3 .27

. The volume of the cube is .= __ == cubic centimeters.

Priam

6 fi,

What is the area of the base of the prism?

6 .3 _ 3

square feet.

The volume of the prism is: "_ ® 3_ ® 'i = 9_0 cubic feet.

2. The measure of a solid region is called its

. A rwlgngular prism has three di

@ Bgie

area-

by "7 7 fe)

3. A pgeometric figure that has equal length, width, and height is

called a

- Volume is always expressed in ___ ynits.

Find the volume. Don't forget to give the unit of measurement

with vour answers,

8. Find the volume of a prism that
6 em.
& has a length of 2.25
6 em. centimeters, a width of 3.5
e b
& —..-2:‘ el b centimeters, and a height of 8
Volume= centimeters.
2% 3% g

6. - 3 clio om.
2 Volume = ___ —
in.
o

7.

3
4 3 A 9. 1yard = ____ feet

10. How many cubic feet make

A rectangular prism has a i “'_%bic "’g? 3 2T cw. ﬁ,c
length of 53 feet, a width of = S—"
6 feet, and a height of 3 feet.
wlgai is I'lsb\c'ufum;;’ 1 yard
3
PR S — J
Volume = M : %'o'

What is the ratio
of the smaller
cube’s volume
to the larger?

3 27to216or1to 8

What is the ratio
of the areas of
two circles where
the radius of
one circle is
three times as
large as the
smaller circle?

28.2744 to 3.1416 or 9 to 1

Ask students to compute the volume of this
“miscellanogon.” Before they begin, tell them
that the figure is composed of 1-inch by 1-inch
by 2-inch blocks.

1

Volume: 104 cubic inches

11



LESSON 6

Averages, Graphs, and Tables

Approximate time required to complete the lesson: 22 min.

Background Needed

efore beginning this lesson, the student should
possess a basic understanding of the four funda-
mental mathematical operations.

In The Lesson

The lesson begins with an introduction of the two-
step method by which averages are computed. audio
directed problems in the response booklet allow the
student to practice this procedure. Tables and circle
and bar graphs are then presented as an efficient
means of reading statistical information. Throughout the
lesson, the student works with problems which are based
on information contained in graphs and tables in the
booklet.

Special Instructions: The student will need a sheet
of scratch paper for computing some of the problems
in the response booklet.

Vocabulary: The following terms are introduced
and used by the narrator in this lesson.

average: the statistical mean of a sequence
of numbers; computed by adding the num-
bers and then dividing by the number of
items in the series
bar graph: a graphic illustration in which sta-
tistics can be compared by relative lengths
of bars
circle graph: a graphic illustration of data
shown by means of a segmented circle
table: a systematic arrangement of statistical
data
Evaluation: The student's performance on page 4 of
the activity pages, which he completes after the audio has
finished playing, should indicate how well he has un-
derstood the audio instruction on computing averages
and using graphs and tables.

A Step Further

The following activities will allow able students to
extend their understanding of the topics presented
by the audio.

12

Formula | ™.
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B

John's father's golf scores for 6 weeks were: 75, 82, 79,
81, B3, and 86. He wanted to find his average score.
First step: 75 + 82 + 79 + Bl + B3 + 86 = 486

Second step: 486 + 6 =81

. How many of John's father's scores were above his

average? 3

. Did John's father ever make an average acore??“,_

. Mary earned the following grades on mathematics

tests: 92, B8, 84, 98, 93.

What was Mary's average score?

First step92__ +898 94 98 O3 =455
Second step455 5 =@l

. Rainfall in June was 12.4 inches; in July, 3.82 inches; and, in

August, 7.24 inches.

What was the average rainfall for the 3 months?
First stepi2.4__ +3. 82 +724 2344
Second stef2 846 :3F__ =L 82

BAR GRAPH

6. About how many Fords were made

The bar graph allows us to quickly

1 infor in 196875,000

7. Were there more Dodges or Fords

produced in 19695 axdA .

PRODUCTION OF AUTOMOBILES IN 1969

Cadillac
Chrysler
Dodge
Plymouth
Chevrolet
Ford
Buick

B. About how many Cadillacs were

produced in 1969200,000

8. Which make was lowest in pro

ductionforl%ﬁmadllb
g§888¢88
8 8RR 8RS

Numbar of Autes Produced

CIRCLE GRAPH

A circle graph is used to compare 10. What does Jack spend most of his

the size of one part to the. whole time doingﬂg&lﬁﬂ!ﬂ_
or to another part.

JACK'S 24-HOUR DAY

11. On what does Jack spend the least

timehamuneik

4
24
School

{including

12. Does he spend more time at

school or at recrealionl-ﬂil'l_ﬂ_ﬂ..__

13. How many hours each day does

Eating & Jack spend eating and doing other
n;"r:"i:;u ﬂctivitieaﬂimﬁ_




MULTIPLICATION TABLE
s 2 k] 'y

1=1=1 2=1=2 Ixl=1 A= 1=4
1=x2=12 21 x2=4 Ix2=8 @
1=3=3 2=3=4 Ix3=9 4 =3=12
1 xd4=4 1=4=8 Ixd=12 | 4axd4=16
1x5=5 2x5=10|3x5=15 | 4x5=120

2x6=12 |3 xb=18 | 426=24
1 =7=7 2x7=14 | 3IxT=11 4%x7=20
1=8=8 2=8=18 4 =8 =132
1=29=9 I29=27 | 4 29 =36

VABLE OF AVERAGE PLANETARY DISTANCES 15. How far fmm t.he sun is Satum?

Avarage Average asb
Planet Distance Distance
From Sun From Earth
Marcury *36 million 93 million
A &7 milli 93 mill
b S miiion 18. How far would you have to travel
Earth 23 milli A ——
3! reiftin to get from the Earth to Mars?
" e .
Mars. 142 million 142 million 142 L
Jupiter 483 million 434 million
Saturn 884 million 884 million

AN dintances orw reunded is ssacewt million mike. 17, Which would be shorter, a trip from

the sun to Jupiter, or Jupiter to

Saturn? 173

14. Which planet is closer to the Earth 18. How much farther from the sun

than it is to the sun? M‘*& is Saturn than Mercury?
- .

Introduce the following statistical information
and have students use it to compute the percent
of girls and boys in each class. Have them com-
pare results to make sure the percents of girls
and boys add up to 100 percent for each class;
then have them graph the percentages on the

350 " Iy
3
1. What is the average of: 2.What is the average of:
36, 40, 54, 267 8,10, 12, 14, 6, 10?7
6
First step: 3 40 5‘ Zb _‘E_ Firstalep:,._! *i?* E‘*.I.'_‘! _9 _O _;‘9.
156 4 H
Secondstep: —___. = = _32_ Second step: _‘?l‘.’_= I_o.
ENROLLMENT IN SIXTH GRADE CLASSES
Miss O'Banion —t 3. This is called a '_Q:.....M‘.«_. graph.
Mrs. Sheridan
Mrs. Johnson ] 4. Which class has t.heg largest num-
Mrs. Ostrom ber of boys? 00 MR CFWS s
Me. Lindgren
er s v mn omm mw e 5 Which class has the most students?
. O MNumbaer of Pupils . H .
Koy Beps Gioh
6. The figure at the left is called a
58 G JOHN'S ALL E i

graph.

7. John's allowance is 60¢. How much

does he spend on models? _.Z__C.J:_

i 8. Does John spend more money for
N candy and movies, or for school
Scheol . comdy

" MW

9. How much money does John save
i , 5 4

from his

appropriate chart.

Mrs. Smith’s class 15 girls  30%
15 boys 50%
Mrs. Brown’s class 14 girls  51.8%
13 boys 48.2%
Mrs. Jones’ class 15 girls  55.5%
12 boys 44.5%
Miss Maxey’s class 12 girls  46%
14 boys 54%
Mrs. Lattimore’s class 18 girls  58%
13 boys 42%
Mrs. Schultz’s class 12 girls  39%
19 boys 61%

PERCENT OF GIRLS

[Mrs. Smith

Mrs. Brown

50%.

51.8%

Mrs. Jones

55.5%

:Miss Maxey

46%

Mrs. Lattimore

58%

Mrs. Schultz

39%

PERCENT OF BOYS

Mrs. Smith

50%

Mrs. Brown

48.2%

Mrs. Jones

44.5%

Miss Maxey

54%

Mrs. Lattimore

142%

Mrs. Schultz

161%

13
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