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PREFACE

This volume is one of a set of 18
that form a complete course
in

ALGEBRA - LEVEL ONE

The volume has been structured
in a multiple choice.question—answer format,
with the pagination scrambled
and
is to be used in conjunction with
a program control console
utilizing

punch card input.

It is QnE exhibit in the demonstration of a model
developed under the direction of
the U.S. Department of Health Education and Welfare

Project 8-0157
at the

New York Institute of Technology

Westbury, New York
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VOLUME 1

This volume covers the following material

as shown in this excerpt from the Syllabus.

REFERENCE BOOK SECTION

SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES
1 Introduction: general instructions

2 Representing numbers on a line 1-1 1-3 3-2
(1-6) (1-1)(1-2) b4-4
. 4-6
3 Comparing numbers, = or 1-2 1-4 2-5
1-3 3-1
4 Membership in a set 1-4 2-1 2-2 1-2
Kinds of sets 1-5 2-6 3-2 (1-3)

1-6 5~-10

5 Subsets 1-7 2-3 1-2




READING ASSIGNMENT

VOLUME 1

Refore you begin to answer the questions in this STUDY GUIDE you should
read the pages indicated.

SEGMENT FROM PAGE TO PAGE
1
2 1 5
( 16 ) ( 17 ) : Modern Algebra Book I

Dolciani, Berman and

3 5 10 Freilich
Houghton Mifflin, 1965

4 10 17

5 18 19

Read EVERYTHING contained in these pages.
EXAMINE every illustrative problem
Write in your NOTEBOOK:

1) Every RULE that has been stated

2) Every DEFINITION that has been presented

3) Solve at least ONE PROBLEM of each type covered
in the lesson.

If you wish additional information
for enrichment purposes consult: Algebra I
Dodes and Greitzer
Hayden Book Co., 1967

-

You will be given additional notes at various places in tihe STUDY GUIDE.
These, too, should be entered in your NOTEBOOK.



HOMEWORK ASSIGNMENT
VOLUME NO. 1

BOOK: DOLCIANI

HOMEWORK
QUESTION NO. PAGE NO. EXAMPLE NUMBER MBO REFERENCE
1 3 - 4 1, 2 , 3 , 4 01215
2 4 7, 8 , 9 ,10 01215
3 17 1, 2 , 3 , 4 01230
4 , | 17 5 , 6 , 71 , 8 01230
5 17 9 , 10 , 11 , 12 01230
6 6 2 , 3 , 4 , 6 01310
7 7 11, 12 , 13 , 15 01331
8 9 1, 2 , 6 , 1 01310 , 01320
9 9 12, 14 , 18 , 21 01310 , 01320
10 10 25 , 26 , 36 , 38 01330
11 12 27 , 28 ,29 , 30 01410
12 14 1, 2 , 3 , 4 01421 , 01430
13 15 6 , 7 , 8 , © 01421 , G1430
14 15 11, 12 , 01421 , 01430
15 15 14, 15 01421 , 01430
16 19 1, 2 , 3 4, 4 01512
17 ‘:'. 19 s , 6 , 7 , 8 01510
18" 19 9 , 10 01520
19 19 11, 12 01520
20 19 13, 14 01520




GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX

When you are ready at the PROGRAM CONTROL

Insert the PUNCH CARD in the holder

Turn to the first page of the STUDY GUIDE
Read all of the instructions

Read the First Question

Copy the question

Do your work in your notebook

Do all of the computation necessary
Read all of the answer choices given

Chocse the Correct answer
(remewber, once you've punched the card
it can't ba changed)

Punch the card with the STYLUS

Read the instruction on the PROGRAM CONTROL
(it tells you which page to turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be
directed to return to the question and
to choose another answer.

If your choice is correct then you will
be directed to proceed to the next ques-
tion located immediately below, on the
same Ppage.

If you have no questions to ask your teacher now,

' you can turn the page and begin. If you have
already completed a SEGMENT turn to the beginning
of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS
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1. This is a course in ELEMENTARY ALGEBRA which is not too diiferent
from other subjects you have studied. There is a textbook; there

are homework assignments; you will have a notebook for the notes

»
/v o]
you must rake down; and, of course, there are examinations. How-

! f ']

’

evet, you will find the method of progressing through the course

i / v 1
H ¥
quite different. i ?‘;?ﬁfl 1/ Pe—
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This first section has been de51gned to acqualnt you with all of

! Td
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rhe things rbhat you will have to know and do in order to make your
/»‘“‘-‘c..,,/ xh...sv(‘
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way carlsfa(torlly rhrough the course So et's begin your
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1.1 The work of the entfre course is divided into 18 parts, called
VOLUMES (VOL). Each Volume consists of S parts, called SEGMENTS
(SEG). Every VOL. deals with material which, under normal circum-
stances, would be covered in a two week period. However, if vou
are permitred to procead at vour own pace or on your own time

sciredule, you rould probably finish a Volume in much less time.

This book, which you are now reading, is ralled a STUDY GUIDE, (SG).

&ij This is VOL- 1 of the SG; this portion of VOL. 1 is called SEG 1.

f"\-»«
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In addition to the SG, you will need:

(1) The basic text: Modern Algebra Book 1
By Dolciani, Berman and Freilich
Houghton Mifflin, 1965

(2) The remedial " Comprehensive Ninth Year Mathematics
text: by Dressler
Amsco, 1966

(3) A Noteboolk: ...Where you will record Specificlitems
for further study.

And something new:

(4)Y Punch cards-
o You'll learn about these in a few
[ERJ!: (5) Program control- minutes.




ABOUT THE PUNCH (C:RD:

Your progress through this course will be followed very carefully by
rhe computer. It will record, for example, which questions you found easy
and which caused you some trouble. In fact, it will keep track of all of
The students in many ways and will analyze their various performances in
such a way that your teacher will be able to know. immediately just where
extra atrenrion should be directed to help all the students do as well as
they can.

The way the computer finds out about you is through the PUNCH CARD.
Those holes all mean something.

When the punch card is placed in the PROGRAM CONTROL, with the proper
ANSWER MATRIX, you will see that as you punch a hole in response to a
question in rhe SG, a light will go on in the PROGRAM CONTROL, the page
"o which you should turn will then be illuminated. So you see, the
PUNCH CARD is very important.

HOW TC PREPARE THE PUNCH CARD:

(1) Take your PUNCH CARD and print: your LAST NAME, and FIRST NAME above

the word ''date."
IS >

If the card has not already been pre-punched, you should then punch:

1 7$)
(2% Your Course student number /<:‘ ~ 4
(3) This Course number / 772;2;’—7?~ \.

&Y Yoor Student I.D. number /45 Q%;)
)2 /

The following information must be uncHed'by'you:

(5) Month number .

(6) Day number

{(7) Last two digits of the Year Number ba—/~—”éf

(8) The Sequence number of the SEG yod\hre working on
(VOL. 1, SEG. 1 has Sequence_number 1)°

(9} The type of Input card. (The Study Guide card Is number 4)

(10) The Volume Number. - W

(11) The Segment Number.

NOTE: All of this information must be entered; if not, the computer will
reject the card.

Punch the necessary information, being S LOW and CAREF U L so as

to punch only those holes which you intend to punch. Remember, you cannot
make* corrections, once you have punched the wrong hole. Check to see that
the program control device shows that it has the answer matrix for

volume 1,  segment 1.
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Aruitoxt provided by Eic:

1.3

1.4

You are now ready to see how the study guide will work. Read
question 1, and decide on an answer. Then examine the four choices
offered

Question 1: What is the product of 6 and 2 ?

(A) 8 (BY 12 () & (v 3

iet us suppose that you believe the correct answer is 8, that
is choice A. VYou would use the stylus to punch the hole on line 1

at A. Please do this now. As you see, a number appears on the

program control device, the number 7. This means turn, in your
2 I\EANG
study guide, to page 7, bottom half. Do this now. (~:§ LA Y
. . N [
b
3\
You see how the program control has directed you to return and
VN N

try again, as well as telling you why your choice was not correct.
Of course., looking back at question 1, you know that choice B is

the correzt answer. Punch B on line 1 of your punch card. The /
. i/ -

\ -

program @ ontrol shows 9 . Turn to page 9, top half. \ e \

Q‘?( .
. ) / .._.--‘:" Co
ﬁx&\ﬁ _:.../—4‘

The prucedure of this study guide is called programmed instruc-

tion:n The purpose of the study guide is what its name indicates;
ir is a guide to your study. This is not a teét in disguise. As
you answer questions in the study guide, you should go back to your
textbook, notebook, or material in the ;tudy guide itself, if you
need to look up something which you are not sure of. The effect is

»

that you will go over all the material of the course, in easy stages,

- with special emphasis on the more important points. The important

points which the¢ course contains are called M.B.0.'s, and each
question you meei is designed to give vou practice in dealing with

one of these points.
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1.6

Many abbreviations are used I'm sure you are curious
about "M.B.0."

The letters “MBO”', stand for 'Measurable Behavioral Objectives'.
They are the .deas, definitions and skills that are to be taught,
hence they are called ”objectives”. Singe they are stated in a way
that questicns can be asked about thap, they are called "measurable'.
Because you have to demonstrate that you understand these, and can

use them they are called "behavioral".
LLIY

You will get the right answer on the first trial most of the time, N

AN
C._%

but if you make a mistake you will find out why and you will try theiﬂmntég

NG é‘A /j\

problem again. At the end of the segment, you will return the éunchcy

card to your instructor. The cards will then be analyzed by a

indicate what remedial work sh>uld be planned by the instructor for

the benefit of the students. Céi& é{

In general, at the beginning of a segment, you are directed to read
a specific portion of Dolciani. In reading this, you MUST wovk out,
on paper, any illustrative problems which the text contains, so that
you are zure you can do the problem being demonstrated. Remember
that tﬁe author may not have written every step as you would, so'
work on your own paper and try to follow the work shown in the book.
In addition to the reading assignment in the text, there :may be some
notes in the study guide itself. You should enter in your notebook
those items which seem to be of special importance, or those items

which you may be directed to write down.

(continued on page 5) 1



Then, before you proceed with the segment, the instructdféWil;.in_
sert the ANSWER MATRIX for your particular segment into the;pfégram
control device. ~You will complete the ssary information items
on a PUNCH CARD, insert it into the p. m control device, and then

punch the necessary information into the card, using your stylus.

Now you proceed to the questions. .You must take the qu_itions in
order. You'll have no choice, since the pages have been scrambled:
That is, after question 1, you do not go ahead to the next page in
order, but to whéfever page the program control directs you. Each

question will offer four choices, of which one, and only one, is

correct. The three other choices, called distractors, are answers ./L,
Ay
which you might well arrive at if your understanding of the pr1nc1ple
U\ ~ N 7/
were not completely correct. For every choice which you punch on ///
N\ G =/
your card, the program control directs you to a specific half of a b/
\\k_// /’j{: ,\ i
particular page. Here you find a statement of why you were wrong U&J i
tJ J )

?a
I\

(if you were), or a statement that you were right with instructlons

to proceed. This half-page i1s called a REM, (this is short for

’7’

REMEDY) and the program control will direct you to a particular REM T
for any answer you choose for a question in the study guide, It

should be of some help to you.
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1.7 After this page, you must follow the instructions given to you by
_ the program control. You must not go page by page, since the

material is not in order

Please remember, Lu .. GUESS: ’

This guide is intended to help you to

learn and practice correctly.
L
You should go back’ and reread pages 1 through 5 as often as
necessary. When you have considered the question, punch your
answer on the punch card and the program control will tell you

where to turn next.

QD
“
Z
1.8 1IF YOU " LOST YOUR PLACE " / @

If you lose your place for any reason, insert your stylus in the
last hole that you had punched on your card. This will not affect

any record that's being kept. The program control will put you

back on the track. ,fﬁ\\\.
D 4 % Q(’\S
>

Now turn to page 7
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Question 2: What type of instructional device is this book?

(A) M.B.O. ) (B) punch card
(C) answer matrix (D) study guide
When you have e on your answer, punch i.c letter of your choice
on line 2 o1 «uc punch card, and follow the directions of the program

. e

b1
N

< MEENY

a”% pe

You have round the sum, but you were asked for the product, not the

sum. The product of two numbers is the result obtained by multiplicarion.

|
.

Retdtn to page 3, section 1.4 Za=k
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1

If you will refer tn page 1, section 1.1, you will find that the

study guide contaiuns 18 volumes. You ace corre:t.

Now proceed to qu stion 4 which follows. — ‘\\\\\

o oo

Question 4:

How many segments i ~ach volume contain?
(2) 5
(%) 10
(¢ 18
") 9¢




=0

This choice is correct.

Proceed topage 3, section 1.5

The REM is the half page to which the program control refers you. What
you are reading at this moment is a REM. In the study guisie there are
from 2 to 4 REMS for each question, and each punch card handles many

questions. Therefore, this choice is not correct.

Return to page 12 and try question 5 again.
2
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1

This choice is correct.

Now proceed to gquestion 3 which follows:

Question 3

Heow many volumes is the study guide composed of?

T (a1 S (B) 10  (cj 18 (D) 90

e "t e s e e e e P s S S e e T i S S et e = e e S T . S 0 e S s T P s S S s T S e T S . g S G A & o o o et T e = e

The number of segments in a volume is discussed on page 1. If you
reread that page, section 1.1, you will find that the correct number

of segments is not the one you have chosen.

(f v/ﬂ‘ //

)

Return to page §_'and try question 4 again.
2




11

1

The punch card is the rectangular card in which you have punched choice
B on line 2. Since it is not the book you are now reading, this choice

is incorrect.

1

Since the course contains 18 +wvolumes, and each volume contains 5 seg-
ments, you should be able to find out how many segments the entire course
contains. Simce the guide tells you that you will return tﬁe punch card-
to the {ﬁstructor at the end of each segment, and that you will insert
a new rard into the program control device for each segment, it follows
that you will need a card for each segment. Therefore, this choice is

not correct.

W%,

- \ Kik/
| | ¢ Y
\
Return "¢ page 15 =mnd try gzestion 6 again. v z\ \ e
5

!
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1

According to section 1.l on page 1 of zhe study gu_de, each volume

contains 5 segments. Therefore, this choice is correct. »
. NP

RS

\

= e
-
Proceed to question 5 which follows. ' ,/// TN A
R A £y
12
5
Question 5:
You will need a new punch card for each : -

Whirh werd should be inserted in the blank?

(A) Bsegment (C) REM
(B) question - (D) M.B.O.
1
{
P
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Lo

The number of volumes in the course is discussed on page 1 of the study
guide. the study guide covers the entire course. Therefore, this choice

is not correct.

Return to page 10 and try question 3

—
N W

The answer matrix is actually a code to the position of the REM's in the
study guide, since the pages have been scrambled. The answetr matrix is
placed in the program control device, and the only way you can get to

it
read any part of it, is to punch a hole with your stylus. ; 2
y > p C-W(})ZE'U

This choice is not correct.
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1
You have done some correct arithmetic, but I'm afraid you forgot the
meaning of the word ''product." The product of two numbers is the re-

sult of multiplying them.

Return to page 3, section 1.4, and please follow the study guide.

You went ahead and chose an answer without bothering to see what the D)

guide had to say. ([é / S (.9 \)~U/

Remember, return to section 1.4, page 3, and do follow instructions.

T o o o o T e e e o T et e 0t s s o St T ey s S s . B e i O Tt e . . =% 2 s ¥ 2o 2. . St 0 4 . T e e . e . P8 e S8 T T S S S e o

An M.B.O. is one of the important points which you will have learned as
a result of studying this course. The meaning of "M.B.0." was discussed
on page 4. It is true that the questions you meet are related to

M.B.0.'s, but you do not use a punch card for them.

This choice is not correct.

—r——

Return t> page 12 and try question 5 again.
2
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On page 3, 1in section 1.5, you are told that you will return your
punch card to the instructor at the end of the segment. On page 4, vou
are instructed to insert a punch card into the program control device

before starting a segment. Therefore, you need a punch card for every

individual segment.

This choice is correct.

Question 6

If we assume that no punch cards will be damaged, how many will a

student require for the entire course?

(a) 5
(8) 10
© 18
() . 90




16 ' ' » .

T s O S
=S a

[f you needed a new punch card for each question, you would use up an

extrememly large number of cards.

Return to paée 12 and try question 5 again.

An M.B.0. is one of the important points which you will have learned as

a result of studying this course. It is not the name of the book.

_M/(/
‘\,j/%\x/““’

M
. -0
Return to page 7 and try question 2 ‘again. \ N
o1 N C
e —

=1




Since each segment calls for a new punch card, and thare are 5 segments
to a volume, a student needs 5 cards for each volume. There are 18

volumes, hence he needs 90 cards.
Therefore, this choice is correct.

You have now completed this segment. Before going on to Sagment 2,

be sure you have understood exactly what you are supposed to do. If you
have punched more than one hole on é line of the punch card, except for
line 1 where you should have punched 2;“ you have made an error. That
1s perfectly all right, provided that you learn from it. If you punched

any hole without meaning to, you will have to practice being more careful.

When you are ready, ask your instructor for the answer matrix for

Segment 2 and for a fresh punch card, and go ahead.

iy

—



18
1

Volume 1 Segment 2 beging arce:

Obtain a PUNCH CARD from ,our instrucior. In addition to the other

identifying information ti-at must be furnished by you, you are asked
to punch out the followinp .:

COLUMNS 48 anr 50 . 2 (Sequence Number)
54 .-« 56 0 4 (Type of Punch Card)
60 anu 62 0 1 (Volume ' amber)
66 .nd 68 0 2 (sSegment Number)
PRELTMINARY NOTES
Some of the streets of a certain city are numbered - asecutively from
1 to 10. Let's assume tha*t you happen to live '~ street number 3 ,
while a friend of yours lives on str:et rumber 7. If you walk from
your house to your friend's house, you will ps.. streets number 4 , 5 ,

and 6. Now each of these streets is a nlace, We say, in mathematics,
that with every number we can assuvciate a 1o0i it (place) on a number line.
In this segment, this .aple, but very importint idea, will be developed
and studied in more de. 1.

Your READING ASSIUMMIINT for this Segmeat is pp. 1 - 5.

You will nou. be asked - series of qunstions to draw your attention to
the more important points.

Recognize which of the followins, numbers are natural numbers.

, 1 i 8
O ’3’8318’2

Choose the letter which l.as only natural numbers, selected from the

above set, written next t« it.

(A o, 3 {9 3,

Nl

N oo

® 1+, 3, 2 » o0, 3,



Very good.
Whole numbers are the natural numbers with one addition. Zero is not a

natural number, but it is a whole number. The number

2 .
T ° = and %~ = 3
Thus, any natural number written with a denominator of 1 is a whole
number .
1.1

Finally, 11 = 1 since any uumber, other

rhan zevro, divided by itself is equal to one.

Question 4
Apply the proper principle and determine which of the following state-
ments are true or false. Select the le¢:ter which labels the correct

combination of truth values for your answer.

1. Every natural number can be written as a fraction.
IT. There is a largest natural number.

I1I. Every fractiun names a whole number.

(A 1 15 true (c) 1 is true
11 is true . IT is false
IIT o 2IT is false

(B) I is false (b) 1 is true
11 is false _ 1T is false
ITT - is true ITII 1is true




.our answer i-

78
—_—, ) J_‘_{JJ!!II!'LIJIII|I
0 g 4 5 6 2
51
— 5 —
Please go on to ¢ - 8 below
20
2
Question &
Apply the princ o - select the letter which correctly answers this
question:
Point: " , L , M, N are equidistant on the number line

drawn below: what is the coordinate of N ?

1 2.5

K L M N
(A) 5.0
(B)  10.0
() 7.5
(D) 5.5
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Aruntoxt provided by Eic:

w
o

Diag -

<

e
Sz,

o mark of

S sour choice is r _irrect.

tug aumbers and matural numbers are the sz

ot a counticg num: cr.

turn to page 33 anc try question 2 again.

" tenths " on your numbar line?

vour answer is incorrect.

¢ -&t.. to page 35 ond try qu:stion t  again.
2z



1
If QR is 2 a  long PC , e must firs:t o che length c¢i PQ.
By subtraci: s .:ordimate rrom that o o , we find PQ - be
4,75 unitsz . ag. ‘s QR is wwice that, ¢
¢ 4.75 ) or -.31 units long.

Thus, tr .o of R “is f~urd by addi .:-

9.5 ( the coscridinate of Q)

4 9.30 ( the diszance from Q@ ~ R )

18.75 the coordinate of pon-. R.
Your ans—-o Is  i:IT _Zt.
Plezze go - <v sz=ftion 10 , belos

3

Question 7
Apply the . per - .nciple and selact the letzer which corr=z:tly answers
this questic:

W.. 7 is the cooxzdinare of peint X on the nu—ber line

drawn below & YI 1is % as long as XY

X Y 7
10.2 .9
O
® .1
(<) .3
| (D)
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1
The natural numbers are 1, 2 , 3 . . . . and so ==.
Zero is mot a natural number.
Please return to page 18 and try question 1 amiir.
' 2
23
2
We don't agree.
Is there a largest natural number?  Suppose you wrizz down the largest

natural number you can:
We can always make it larger by adding 1 to it.

Thus, there is no largest natural number.

Please return to page 19 and try question 4 agaii..



and 7z zalled fractioms.

N

l,s[pz

FractZions are not natural nuz=:rs.

Please return to page 36 and try question 3 again.

Did wou forger the meacing of ' batwsen " ?

Betiwaen m=ans not including the ==d points.

For zzample,
T,U,V, and = are between S5 =zad X zv in

othx= words, there are Zour lattersz between S and X in ©:: alphabe:

Return to page 38 and try question 11 again.
o
o
ERIC

.
Aruitoxt provided by Eic:



number line tc

zind o iws T, mow count 4

unit o = - _=ft.

223 to the left, ar.

[a]
=

> you with this problem?

then another half

Flezs«: return i page 31 anc o question 5 again.
2

CTEW & Duso.s ldne a0 d ocarik o segments o=
— =]

- , _

= amd 85

- 2

TETurE]l numn 2rs rezTween them?

D

What mre

Ficase rsturn to paze 43 =md try question

ERIC

Aruitoxt provided by Eic: -

—}; uni=z=. Number all the
on thzt lic=,
12  a=m.
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1
B ' 2 . e . . o
The numbar 1 3 ifoaraned aumber, not & sounting oumber. Mixed
numbers as well as @ o il d=zimzl numbers are no= zons-.dered " natural "

oumbere or counting numterss,

Please returr to p:ge 33 =zad try cuestion 2 again.

It's verr =as~ to bz carslessi

Be-reac the guesticn. Does it .ay that R is double = ?  Or, does

it rather say that OR is twice as long as PQ *

How would —ou determine how long PQ is?

Please rezurn to page 40 ané try question 9 amain.
2

ERIC o

Aruitoxt provided by Eic:
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After drawing the number line, we can mark oZf divisions of " tenths ',

Now we can begin az 8.8 and count 5.5 places.

Your answer is correct.

L[u Ll |€E | il IULJ ol s L&LI_LLLLJ_U‘LJJ.J-L.IL"liuxl,]..l_i_..‘
5 HE 5 E i v 5
C N ——
I Unit

. |

3 Tnits

27
2
Question 7
Apply the proper principle ard select the letter which correctlv answers
the question:
- . 1 -3 .
fwo -oints 37 and >3 are <hosen -z a one-foot
ruler; how far apart are thess points?
1 1
. (a) 2 8 (cy 1 8
1 5 125
(® 273 @ 123




[
{

[E=1

We don't zzree.

The number 1 is @lled a mixed number. It consists of a natural

00| ku

camber anc a fraction.

Plzzs2 return to page 18 and try question 1 again.

Sorry, we don't agree.

Can you represent the fraction one-third as a whole number?

Please consider your choice.

Return to page 19 and try question 4 again.
2

ERIC

Aruitoxt provided by Eic:
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%— is considered a whole number since it is written with a denominator
of 1
Any number divided by one equates itself. However, if the numerator is
1 R ,
one such as the number 5 s it is a fraction; not a natural number.
Please return to page 36 and try question 3 again
2
29
2

It's easy to be careless.
y

How large is the interval between points K and L ?

' Please return to page 20 and try question 8 again.
2
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Good! Your answer is correct.

When we are asked for numbers " between two other numbers, the end-

points are not considered.

Please go on to question 13 below.

Question 13

Apply the proper principle and find how many natural numbers there are
between .7 and 8.7 . Select the letter which labels the correct

statement.

(a) 8
(B8) 7
(c) 6
(» 9




Yc . correctly omitted 0 &and 1 2 which are not counting numbers.

3

1" 1"

Hewever, you incluces decirmal numbers, which also are not natural

or counting numbers.

Please return to pzge 33 and try this question again.
2

Your amswer 1s correct.

Please go on to question 5 which follows:

Question 5
Draw a segment of the number line for reference and label it appropriately;
Apply the proper principle and find the coordinate of the point that is

4 units to the left of point 7 .

(NP

Select the letter which labels the correct statement.

1 1
® 33 @ 1y

(B 2 (D) 3

N



What interval did you use on your number line?

Did you make each point of a unit away from the previous one?

1
8

3 %- then, can be considered 3 %

Please return to page 27 and try question 7 again.

N

— "t s i .t e S S ot Tt . S ot o i o § P .t B e g S s . P P . S P o e S P o P St S e s S S S S s S . S e T s . P Pt T VP St P o T Tt . S

It's very easy to be.careless!

Please re-read the directions in .destion. 10.
How loung is segment YZ? What relationship does this have in our
problem? If you find YZ, then find the length of XY. Then can you

see how to find the coordinate of X?

Please rcturn to page 22 and try question 10 again.

ERIC 2
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This is corrrect.

Although -% looks like a fraction, it actually is a numeral for 4 and
is, therefore, a natural number. The natural numbers are the ' countiag
numbers ',
Please go on to question 2 below.
33
2

Question 2

Recognize which of the following numbers are counting numbers.
2

6o , 1 , 1.2 , 1.2 , 2 , 1-3
Select the letter which has only counting numbers selected from the
above set written next to it.

(4) r, 1.1, 1.2 , 2 !

s o0 , 1 , 2

.
(9 1, 1 3 2

(D) None of these other choices are correct.
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We disagree.

One of the letters does have the correct answer next to it.

Please reconsider your choice.

Please return to page 36 and try question 3 again.

Please check your arithmetic!

Segment PQ's length can be determined by subtracting the coordinate

of P from that of Q.

Please return to page 40 and try question 9 again.
9
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1
After drawing a number lire, we can locate the peint, 7 , and then
count four units to the left, arriving at 3 . Now go one~-half a unit
farther to the left, 2-% .
1 1
23¢ 43
|“| 1 3 L [ ) L4 1 | |
T T T ¥ [ T L I T 1 R L
1
o 5 1 2 3 4 5 6 7 8
Your answer 135 correct.
Please go on to question 6 " below.
35
2

Question 6

Draw a segment of the numb~r line and label 1t appropriately. Apply the
proper principle and find the cocrdinate of a point that is 5.5 wunits
to the right of point 8.8 . Selec: the letter which labels tHe correct

statement.

LN
(A)  15.3
(B)  14.3
© 3.3
(D)  13.3
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1

Zero, the mixed number, 1 %*, and the decimals, 1.1 and 1 , 2 are

not natural numbers.

Since each of the other answer choices contained at least one of these

along with the counting numbers, your answer choice is correct.

Please go on = questicz 3 below.

36
2
Question: 3
Recognize wh:. : the following numbers are whole numbers.
o 2 1L 3 1 1la
1 > 2 > 1 > 3 2 1.1
Select ti+ lezr:r whic: has only whole numbers selected from the above
set, written mext to it.
2 3 1.1
@ 0 T . T 11
2 1 "3 1
® 17313
1 3
© o, 5 , 7

(D) None of these other choices are correct.
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1
Sorry, we don't agree.
. . 1
Did you count from the point 3 7 to the "
It seems that you counted 3 L Leyond 5-'é
4 g -’
Please return to page 27 and try question 7 again.
2
37
2
It's very easy to be careless.
22

The fractcion 2%_ does not symbolize the interval between 7 and

What does a fraction sygnify?

Please return to page 58 and try question 15 again.

2

I
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1

Segment YZ is 2.7 wunits in length. Segment XY is three times that;
so, XY is 8.1 wunits in length. Since X is to the left of Y on
the number line, it's coordinate must be less. Therefore, we must
subtract the length of XY from the coordinate o2f Y to find the

coordinate of X.

Since Y is 10.2 when we subtract the length of XY . fhe coordiznate

of X is 2.1 .

10. .

2.1
Your answer is correct.

Please go on to question 11 below..

s e e e . o e e e, e . i i Tt P i e i o o A T e g S T O e e e i e e o

Question 11

Apply the proper principle and. find how many natural numbers there are

between 10 and 15 . Select the letter which labels the correct
answer.

(a) 4

(B) 5.

(C) 6 r

(D) An infinite number.



Good! Your answer is correct.

The Zirst natur=l mumber =fzer .7 1is 1. Before —ou reach 8.7 , you

navs counted throwgh 1 .2 , 3 , 4,5 ,6 ,7 , =zad 8. Thus, there

arz =hight matural numbers between .7 and 8.7

Please gu on to questicn 14 below.

e e s e e . .t e T = T et e e e e . kS 1 44 o . . e i . e . . 7 . 1t S Gt Bt . . 0 et S S e o e P Ve S o

Question 14

Apply the proper principle and find a number between 1 , 4 and 1.5

Select the letter which labels the correct statement.

(a) 2.9

(B) 1.14
() 1.54
(D) 1.45

I



You can find the distance between K and L o>y subtracting their
coordinates. Since each of the points are ec..idistant, the coordinate

of N is
2,5 + 1.5 + 1.5

Coordinate of N 1is 5.7 .

Your answer is correct.

Please go on to question 9 below.

- = s T 0 1 2t e e e . e i S T e P . P et . . e . . i Tt . e T S o e T . i S T T . P g 2 e ———— ————

Question 9
Apply the proper principle and select the letter which correctly answers
this question:

What is the coordinate of point R on the number line

drawn below if QR 1is twice as long as PQ ?

4.5 9.25 ¢ )
P Q R
(a) 27.75

(B) 13.75

(¢) 18.75

(D)  18.50
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4

1
. . 22 . . .
The improper fraction —7 can be expressed as a mixed number. A mixed
number is made up of the naturzl number which is the largest possible
. . e 22, Lo 1
quotient and a remainder. As a mixed number — 1is axpressed as 3 3
Please return to nage 358 and try cuestion 15 agaziz.
2
4L
2

We're sorry, but we disagree.

Did you Zraw a number line to help you?

is not between 1 &and ~%

3
A

Please return to Page 52 and try question 19 again.
2



1
Between IZ and 2 exclusive, there are two marks; one at l%
the other at lg - Between 2 and 3 inclusive, there are five
1 1
marks. There are two more at 3Z and 35 . Thus, there are

2 + 5 + 2
or nine marks in all.

On looking at it in another way,

1 _ 5

| 7 =3
and

3 _ 15

% ° %

Between 5 fourths and 15 fourths there are 9 fourths.

Your answer is correct.

Please go on to question 17 below.

B )
N

Question 17

Apply the proper principle and find how many whole numbers there are

between Z%_ and g- inclusive, that are also divisible by 3 .

Select the letter which labels the correct answer.

Y,

a) 2
(B) 3
. (©) 4
4(D) None of these.
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Right! There are four natural numbers between 10 and 15 .
The idea of '"between' means that the end points are not to be part

of the segment.

Thus, we only consider the numbers,

11, 12, 13, and 14

Please go on to question 12 below.

e et s @ e s G S s S . A S g A e e . S S A s s e S e . A S St . S s e e g e g S O B e g P M T s 4 TN e e ey e T e e

Question 12
- Apply the proper principle and find how many natural numbers there
are between

3 1
24 and 82 .

Select the letter which labels the correct answer.

(A &
(B) 7
(C) 6
o . 5
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1
It's very easy to be careless. You were not asked for the sum of the

coordinates, you were asked to find a numb:r between 1.4 and 1.5

Please return to page 39 and try questiun 14 again.

Sorry, we disagree. Did you sketch a number line to help you with

this problem?

. I 1 .'_m | I e
1T 2
11
%

—>

Now we're assuming that you can find the midpoint.

Please retura to page 56 and try question 18 again.




1
: 1 . . 1 2
It seems as though 5 Would be the midpoint between " and A
because 5 is the midpoint between 4 ang 6 .
However, it is not true. The point midway between two points could
ve considered as the "average" of the two points.
Please return to page 62 and try question 20 again,
45

This is only one of three choices which you were offered which have
the value 14 ,

Therefore, this choice is not correct.

Return to page 6% and try question 1 again.
1
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1
It's very easy to be careless! The information that QR is twice as
long as PQ does NOT mean add the coefficients of P and Q to

find R .,

Please return to page 40 and try question 9 again.

Did you draw a number line to help you with this question? Find the
point corresponding to .7 ; find the spot that corresponds to 8.7
and then count the number of natural numbers that fall between your

two points.

Please return to page 30 and try question 13 again.
2




I
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Since the fraction
g% equals 3 ,
and
28 equals ¢4 ,
7
then the fraction 22
7
is between the natural numbers
3 and- 4
Your answer is correct.
<
Please go on to question 16 below.
47
2

Question 16

Apply the proper principle and select the letter which correctly answers
the following question:

A 6-inch ruler has a mark for every one-quarter of an inch. How

many of these marks are there between l%- and 3%— ?

a) 12
(B) 11
(C) 10

(D) 9
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1
It's easy to be careless. Did you draw a number line to assist you?

Divide your number line into fourths.

Please return to page 52 and try question 19 again.

What is the value of 4.5 + 3 ? And what is the value of 3 + 4.5 ?
If you still get his choice, you must have made a mistake in addition

since this choice is not correct.

Please return to page 60 and try question 2 again.
2
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1
Good guess! If the question had asked '"Find how many numbers there
are between 10 and 15 " you would have been correct. You
overlooked the adjective, 'Natural'" in the description. The
natural numbers between 10 and 15 can be counted and thus are -
not Infinite.
Please return to page 38 and try guestion 11 again.
2
49
2

Let us ask you a similar question.

Is $1.14 between $1.40 and $1.50 ?

Please return to page 39 and try question 14 again.
9

s
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Sorry, we don't agree. .  The number two can be expressed as %i

. The number is not between those

and the number 3 as 2%

22
7

two.

Please return to page 58 and try question 15 again.

o ot et e e e i e S S S e o et e i . P e G e o o e i e i o o e e S e G . ot ot e e B S e o S o ot e o o e o o T S P o G (P e e o Gt

Sorry, we don't agree. Did you forget the meaning of "inclusive''?
Suppose yvu correct the given rraction to whole numbers and then
list the numbers between them on the number line. The re-read the

rest of the question before you make your answer choice.

Please return to page 42 and try question 17 again.
2




If you are asked to tally (gount) a number of items, a convenient
way of doing it is to put down a mark for each item.

To make it easier to total, it is customary to place every fiffh
mark across the other four. This choice then offers the number
five plus five plus four, which is certainly 14. Then this choice

is not correct because its value is the same as two other choices.

Please return to page 69 and try question 1 again. sy,

e o e o e o e e e b Sy o S ot S B ) e o s o L et . B S o e S o S S S S S i S o S T o o e o e e e (e, e, e S o S e s e S e e

You are probably used to doing subtractions with one number wriﬁten
under the other. If you write it this way:

5.2

-1.7

¥

Do you now see your error? This choice is not correct.

Please return to page 65 and try question 3 again.

2
“~

ERIC

Aruitoxt provided by Eic:



52

1

A synonym for '"midway' is halfway. For example, midway between one
and two is the point l%- . Now another common method used to find

the midpoint, or average of two numbers is to add them and divide by

:&o. The sum of l%- and 2%- is 3%- or 3%-. One-half of 3% can

be found by converging the mixed number to an improper fractiom.

1 7
35 equal§ 5
1 of 7 is 7
2 2 4

This can be refgrmed as a mixed number l%

Your answer is correct.

Please go on to question 19 below.

Question 19

Apply the proper principle and find the coordinate of the point that

lies midway between 1 and §~ * Select the letter which labels the

correct statement.

3
(A) 4
6 )
(B) T
© 2
5
(D) 7

=



1
Let us ask you a similar question.
Is $1.54 between $1.40 and $1.50 ?
Please return to page 39 and try question 14 again.
2
33
2

Sorry, we disagree!

Make a sketch of such a ruler to help you.

Return to. page 47 and iry quéstion 16 again.
2
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1
It's easy to be careless. To find an average of two points or the

midpoint, you take half the sum of their coordinates,

Please return to page 62 and try qﬁestion 20 again.

54

v 2
Since the sum of any two numbers is a number, both of the additions
are possible.

Therefore, this choice is not correct.

Return to page 60 and try question 2 again.
2
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1
The proper way to check a division example is to multiply the quotient
by the divisor to see if you get the dividend. Using thi= - t, does
= 0 x 7 7
It does not. Therefore, this choice is not correct.-
Please return to page 80 and try question 5 again.
2
55
2

What did wow get for (ae value of R ? If you had trouble dividing
2 by .2, you should remember that it is nec=ssary to move the
decimal point in the divisor to the right of the number. Since that
moves it one place to the right, you must then move the decimal
point in the.dividend one plaée to the right as well. Since the
dividend was 2

What did you get when you moved the decimal point?

2.0~ _ 20
&

b[m

e.g. = 5

Please return to page 90 and try question 7 again.
2
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1
Congratulations. Your answer shows that you recognized that the word
‘inclusive' means that the end points of a segment are include: in

the interval. Let us review this problem.

72
6 is the same as 12
L]
2 is the same as 3
T ‘hole numbers between 12 and 3 inclusive are namely,

12, 11 10, 9, 8 7, 6, 5, 4, 3.

Of these 12, 9, 6, and 3 are divisible by -3 .

Please continue with question 18 .. ow.

Question 18

Apply the proper principle and find the coordinate of the point midway

between l-l and Zl )

4 4
Select the letter which labels.the correct number.

2 ' 1
(4) %; (C) 13

(B) 1% (D) 1.2
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1
Sorry, we don't agree. When ftwo fractions are added, we do NOT
merely combine their denominators.
Please return to page 62 and select another answer for question 20 .
2
57
2

Since this choice offers two different subtractions, and one of

them is not possible to do, this choice is not correct.

Return to page 71 and try question 4 again.
2

ERIC

Aruitoxt provided by Eic:
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Your answer is correct. Congratulations! .
You can always find a number between two other numbers by finding

. .1 o .
their average, that is 5 of their sum.

Please go on to question 15 below.

Question 15

lApply the proper principle and find between what two successive

natural numbers 22 lies. Select the letter which labels the

7
correct answer.
1
a) 7 and 22 (C) 3 and 37
(B) 3 and 4 (D) 2 and 3
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R RS

. s . . 3
Your answer choice indicated that is midway between 1 and 3 s

did vou check your statement? Did you draw a number line "to help you?

Please return to page 52 and try question 19 agair.

Writing the example in the way you are used to seeing it:

-

1.7

5.2

You should recognize that the larger number is being taken away from

the smaller, which is impossible for you to do (at this time)..

Therefore, this choice is not correct.

Return to page 65 and try question 3 again.
2 .




In Roman ndmefals this number has "'ie value 10 (for X) plus 5
(for V) plus 1 (for I). Its value is, therefore, 16, which is
not the same as the wvalue of the other choicec.

Therefore, this choice is correct.

Proceed to question 2 helew.

Question 2

If P is 4.5 + 3, and Q dis 3 + 4.5, which statement do you

recognize is correct?

a) P is larger than Q

(B) P is smaller than Q

(€ P has the same value as Q

(D) these additions are meaningless
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1
This choice says that 2 divided by 4 equals 2 . The best way
to check a division is by multiplying quotient by divisor to see
if you get the dividend. But 2 does not equal &4 times 2 .
Therefore, this choice is not correct.
Return to page 80 and try question. 5 again.
2
61
2

Did you calculate the value of each of the letters? You have a

mistake in arithmetic¢ somewhere, since this choice is not correct.

Return to page 90 and try question 7 again.
2



Congratulations! Your answer is correct, If 'nu divide your number

line into fourths, 1 1is the Ffourth mark from zero,

is the sixth mark from zero.

Njw

The point midway between these two is the Fifth mark which corresponds

to 2

4

Please go on to question 20 below.

Question 20

Apply the proper principle and find the coordinate of the point that

lies midway between %- and -%
1 ’ 1
(a) 5 (C) 10
5 | 5
® 153 N
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Aruitoxt provided by Eic:
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1
Since this choice offers two different divisions, where the order
of the numbers is changed, the results are not equal. In general,
the division of any two numbers is possible, but the result depends
on the order of the numbers. In any event, this choice is incorrect.
Return to page 71 and try question 4 again.
2 .
63
2

Since the sum of two numbers does not depend on the order of addition,

this statement is correct. But you were asked for the cne which is

not correct.

Therefore, this is not the correct choice.

Return to page 85 and try question 6 again.
2 .
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Since 5 divided by 3 1is = which is not larger than 2 , this

choice 1s not correct.

Return to page 73 aud try question 8 again.
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In adding two fractions, the result is larger th;n either one. However,
in multiplying two fractions (proper fractions), the reverse is true,
since part of a quantity is smaller than the original. Then it is
impossible for S and T to have the same value, and this choice is

not correct.

Return to page 95 and try question 10 again.
: 2




1
Since the value of P is 7.5 , and the value of Q is 7.5, this
is correct.
Proceed to question 3 below.
65
2

Question 3

Which choice do you recognize is correct?

a) 5.2 - 1.7 4.5 (9] 1.7 - 5.2

it

3.5

I
i

(B) 1.7 = 5.2 4.5 (D) 5.2 ~ 1.7 3.5




A simple rule which you should know is that if two fractions have the
same numerator, the one with the larger denominator is the smaller
fraction.

Therefore, this choice is not correct.

Return to page 91 and try question 9 again.

As pointed out in the Preliminary Notes to this segment, you may not
divide by zero. Therefore, 5 divided by .zero is not a number, and
it cannot be compared in size to a number. Then this choice is not

correct.

Return to page 77 and try question 11 again,
2

Q I

ERIC

Aruitoxt provided by Eic:
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1

The midpoint between

%’ and % can be determined by averaging
the ccordinates 1 . 1

z @ne g
The sum of 1 ; 1 . s

P S

Next, we take one-half of this, thus, the coordinates of the midpoint are

5

24

Your answer is correct.
You have now finished this SEGMENT. Hand in the PUNCH CARD.

You should have entered in your NOTEBOOK the following:

1. counting numbers are also called natural or whole numbers.
2. ™ between " means that the end points of the segment are
not included.

" means the end points are also part of the

3. " inclusive
segment.

4. including means that only one end point is included.

You should now be able to complete the following from your homework:

pg. 3 ~ 4 questibns 1 ~ 10

pg. 17 questions 1 ~ 12

=
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1

Volume 1 Segment 3 begins here:

Obtain a Punch Card from your instructor, In addition to the other

identifying information that must be furnished by ycu, you are asked to

punch out the following.

COLUMNS 48 and 50 0 3 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 "0 1 (Volume Number)
66 and 68 0 3 (Segment Number)

Preliminary Notes:
The fnur fundamental operations of arithmetic (addi;ion, subtraction,
multiplication and diQision) are familiar to you. However, there are
certain facts that we ought to review, eveu though you may feel that
they are obvious.
1. When any two numbers are added, the result is a
number, and there is only one result.
2. When anyltwo'numbers are multiplied, the result
is a number, and there is only one result.
3. When one number is subtracted from another and
there is a result, there is only one result.
4, When one number is divided by another and there

is a result, there is only one result.

You understand, of course, that a number may be large or small, integral
(wvhole number) or fractional, or even zero.

Now the first two statements guarantee that addition of two numbers or
multiplicatién of two numbers is always possible and give a single
result. Statement»number 3 suggests that subtraction is not always

possible, and this is true.

continued



The number being subtracted must not be larger than the number we are

subtracting it from. May the two be equal ? Of course, since a number
subtracted from itself gives zero.

Division also does not guarantee a result. When may a division be
impossible ? The answer is that any division is possible, except ... ..,

but we'll get to that. You know that

. 1
2 1 6 = =
. 3 .

The division of one number by ancther, in that order, gives a single
result. In a differeunt or&er, it would be a different divison. Now for
the exception: division by zero .s impossible! Why is that ?

Let's look at 6 = 3,

We say the result is 2 because

6 = 3 x 2.
Then, if

6 - 0. = ( anumber )
It‘ﬁust follow that

6 = 0 x ( a number )

But zero times any number equals zero. Therefore, YCU MAY NOT DIVIDE
BY ZERO.

Now turn to your reading assignment for this segment: pages 5 - 8.
You will now.be asked a series of questions to draw your attention to
the more important points.

Question 1

Which choice do you recognize is a numerical expreséion for a number

different from the others ?

Al 14

B. XVI

C. fourteen

D. Tt I3 L



Since the product of two numbers does not depend on the order of
multiplication, this statement is correct; but you were asked for
the one which is not correct. Therefore, this is not the correct

choice. -

Please return to page 85 and try question 6 again.

In adding two fractions, the result is larger than either one. Fowever,
in multiplying two proper fractions, the reverse is true, since part
of a quantity is smaller than the original.

Then: S is larger than %

3
while 1
T }s smaller than 5

Therefore, thir choice is not correct.

Please return to page 95 and try question 10 again.
2

ERIC

Aruitoxt provided by Eic:



1
Writing the example in the more usual form, we have:
5.2
-1.7
Performing the subtraction and being careful with our arithmetic, we
get the result you chose.
Therefore, this choice is correct.
Please proceed to question 4 which follows.
n
1

Question 4

Which choice do you recognize is correct?

(a) 4 - 3 = 3 - 4
(B) 4 = 3 = 3 L 4
(C) 4 x 3 = 3 x 4
(D) None of these.
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1

If you add these numbers keeping the decimal points in line, the
result is

1.2

which is certainly not smaller than

Therefore, this choice is not correct.

Please return to page 83 and try question 12 again.
2

This choice says that the value on the right side is

3.5 '
Is that the value you got for the left side? The left side said that
you were to divide the total of

3 + 2 by 2
If you insist on dividing before you add, you must divide each
number by

. 2

This choice is not correct.

Please return to page 98 and try question 13 again.
2
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The wvalue of

P = 8 + 2
G o e 10
The value of Q = 5 x 2
is 10
The value of -R = 2 -; .2

can be calculated as follows:

2 )2
shifting the decimal point one
2 ).20,. lplace to the right.

Then the value of R is also 10.

This choice is correct.

Flease proceed to question 8 below.

e 0 % ot o s e (e 0 s . . . 0 0 o . . . e s ot . . s 7 e 4 S . S oo S 0 . . .m0 s P . P . . S0 S0 2 s . 2 s o

Question 8

Which onz of the statements do you recognize as correct ?

(&) 5 ¢+ 3 >2
® 5 : 3< 2
©) 5 - 3< 2
@) 5 x 3< 2




1

This choice says that 0
divided by 7
equals 7

The best way to check a division is by multiplying quotient by
divisor to see if you get the dividend. But

0
does not equal 7 x 7

Therefore, this choice is not correct.

Please return to page 80 and try question 5 again.

2
74
2
Since 6.2 x 70 = 434 ’
and 350 + 84 = 434

this choice does not make the inequality true. Therefore, this choice

is not correct.

Please return to page 104 and try question 14 again.
2.




1
Since the same number, 5 , is divided by two different numbers;
the results must have different values. Therefore, this choice
is not correct.
Please return to page 91 and try question 9 again.
2
75
2
- Since the number 7 + 3
equals 1¢
and 10
divided By 2
equals ._ 5

which is ‘mot larger than
i

this choice is not correct.

Please return to page 107 and try question 16 again.
2 .




Since one of the other choices is correct, this is not.

Please return to page 71 and try question 4 again.

Since one of the other choices is correct, this is not.

Please return to page 85 and try question 6 again.
2

o
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In adding two fractions, the result is larger than either one.
However, in multiplying two proper fractions, the reverse is true
since part of a quantity is smaller than the original.

Then 1
S 1is larger than 5
while
T 1is smaller than

N

Therefore, this choice is correct.

Please proceed to question 11 below.

Question 11

Which choice d. ,ou recognize as correct ?

A) 5 < 0 >5
(B) 5 = 0= 5
(<) 5 - 0< 5

(D) .. None of these.
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1

Since 5 - 3

[

is not smaller than

this choice is not correct.

Please return to page 73 and try question 8 again.

2
78
2
Since 5 x 1 = 5
and 5 + 2 = 7

which is not smaller than

this choice is not correct.

Please return to page 100 and try question 15 again. .
2

»
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1
You may not have been able to think of it, but there is more than
just the number 1 which has this property.
Will this hint help? A number fits this property is a very familiar
one, but one which you ofEEh do not think of as a number.
Please return to page 97 and try question 17 again.
2
79
2

The proper procedure is to find the value of the numerator first,
and then divide. 1If w¢u do this, you will find that the fraction
on the left does not have the same value as -the sum on the right.
Therefore, this choice is not correct.

Did you decide to dividé one of the numbers by 2 before adding?
That is not correct. If you insist on dividing before performing

the addition, you must divide each number by the 2 .

Please return to page 93 and try question 18 again.
2
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1
Since the result in a multiplication does not depend on the order

of the numbers, this choice is correct.

Please proceed to question 5 below.

Question. 5

Which choice do you recognize as correct ?
R N

4) 7 <7 =0
(B) 2 2 4 = 2
() 0 = 7 = 7
(D) 2 - 4 = .5
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1
Since 5 x 3
is not smaller than 2
th..s choice is not correct.
Please return to page- 73 and try question 8 again.
2
81
2
Since 6.2 x 70 = 434
and 350 4+ 12 x 7 = 350 4+ 84 = 434

this choice does not make the inequality true.

Therefore, this choice is not correct.

Please return to page 104 and try question 14 again.
2
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If one is subtracted from both the numerator and th2 denominator of
a4 fraction, the resulting fraction does not have the same valwuz as

the original fraction.

e.g. % (which equals 3)
would become -%——E——% = g- (which equals 4)

Please return to page 91 and try question 9 again.

2
82
2
Since the number 8 + 3 equals 11
and 11 divided by 2
is Sl

\ 2
which is not larger than’ 6

this choice is not correct.

"Please return to page 107 and try question 16 again:
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Since none of the other choices is correct, this choice is correct.
Notice that 5 divided by O 1is net = number, and it cannot be com-

pared to size to any number.

.Please proceed to question 12 below.

Question 12

Perform the calculation to find which choice is correct.

(a) 4+ 8< 1

(B 25.47 x4 > 100

(©) 4+ % A 4 x —g—
(D) % F _1% = 2
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1

Have vou found some numbers which have the property mentioned? When
you multiply your number by itself, you arz supposed to get the same
number again. This choice says that you found many numbers like this.
Since that is impossible, you have misunderstood the problem in some

way .

This choice is not correct.

Please returlr to page 21 and try question 17 " again.
2

If you find the value in the numerator first, you get 10 .
gut 10 divided by 6 is less-than 2 ;

it is certainly not larger that 5

Therefore, this choice is not correct. Note that it is important to add

before doing the division.

Please return to page 102 and try question 19 agéin.
2
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This choice says that

2 divided by 4 equals

The best way to check a uivision is by multiplying quotient by divisor

to see if you get the dividend.

Does 2 equal 4 times .5 ? Yes, it does.

Therefore, this choice is correct.

Please proceed to question 6 below.

Question 6

Which statement do you recognize is NOT correct?

(A) 83 <+ 2 = 2 L1 8.3
(B) 8.3 % 2 = 2 x 8.3
© 8.3 + 2 = 2 + 8.3

(©)) None of these.



Since one of the other choices is correct, tnis 1is not.

Please return to page 95 and try question 10 again.
)

and

2.5 + 2 = 4.5
which is not smaller than 4 .

Therefore, this choitce is not correct. %

Please return to page 100 and try question 15 again.
‘ 2




! o

—

This choice says that the value on the right side is &4 . Is that the
value you got for the left side? The left side said that you were to

divide the total of

N

3 + 2 by

If you insist on dividing before you add, you must divide each number
by 2

Q—

This choice is not correct.

Please return to page 98 and try question 13 again.

Since one of the other choices is correct, this is not.

Please return to page ‘93 and try question 18 again.
2
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MBO CODE

11320

11321

113272

11323

11324

11324

11326

11327

MRO wiSI

Upon otmpiesiczn f t
the student sh-u'd he ok’

-ctecognize and spply tbe principle:

to combine [-3:t:ions wirkh uniike

denominestocs, iivel <hzopge the fractions

r> equivaient fracrions with like

dencminastors .

...calculate the lesst common multiple (LCM)

o1 2 binomials.
e.g- «che LOM ot & + b: and fa -

combine fra.riaons with diffecenr
wZnom: sl dencwinzrors ccnsiscing of
wsTipies of un: levrer, e.g.
b I 2 _ 6b + 4c - 3d
23 3a 4 S 128

[\

...combine fracrions witbh different
monomiai denominarcre coasisting of
moce than one letter, e.g.

33 5y iz

- wl Vet - Nt e

2ab  3a°b 6ab? 6a’b?

..combine trzcticons wirb different

moaomiai dencticinato:s and binomials in

the numsrators, e.g.

x4 2-x _ by A - 332 )

9abx + 10by - 7az

3a 2k - " gab

«..cembine fractisas with different
bincmials as denuminators, e.g.
__3a a-1 _ 3a-2(a - 1)
2a + 6 a+ 3 2(a + 3)

.+.combine fractions containing a

denominaitor which is the difference of

2 squaves, e.g.
3 1 + 3{a - bj

a2 - b2' a+b {a + b){a - b)

...combine fractions with a trinomial

in the denominatocr, e.g.

VoL 1t
SEG 3
Page 2 of

6x - 13 5 _ 6x - 13- 5(x - 2)

= v

x2 - 5% + 6 X - 3

(x =3 -2)

97

)

<
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MBO CODE
11410

134171

11412 «

11413

lisla

11416

11420

VOL 11

SEG. ¢
Page 1 of
MBO LIST
Upon completion ¢f this segment,
the studeut should be able to:
. .combine mixed expressions.
...recognize that a mixed number can
be written as the sum of an integer
and a fractiomn, e.g.
1 1
2= = 2+ =
3 3
...change a mixed number to an improper
fraction, e.g. Co
2 22
4s = 2L
5 5
.. .express a mixed number as a fraction,
€-8& 2 a 4 2
a+-— = e — s ann
a a
..express a fraction as a mixed expression,
=8 Bx-2 . 45 _ 2
X - X
. .express a mixed expression as a single
fraction, when the denominaror 1s a
binomia] .8 2
inomial, e.g . _2x ¥ - sy
x - 2 ¥ - 2
< .multiply 2 mwixed expressions, e.g-
o -Efie —i - sio1 | xxo
L X ‘ x + lj X Pox + 1
' - N . = D x + 2) .
X
...divide 2 mixed expressions, e.g.
4 7). x 1 2x X — 2
[% plvaps z.J T’{ x-171 * l] ey B
o~ -
. X
¥ -1

2



~ MBO CODE
11430

11431

11432

11433

11434

11435

11436

MBO LIST

Upon completion of this segment,
the student s™ould be ablz to:

- -8implify complex fractions.

..recocgnize the meaning of a complex
fraction, e.g,

1
4 .a
2’ A

3

are called complex fractions.

~«-simplify & complex fracrtion consisting
of the quorient of a fraction and a

number, e . g. 2
I S 4
4 12 6

..simplify the complex fraction consisting
of the quotient of » number and a fraction,
e,g,vg_iu_ 24

= =2
5

= 4

uio

2
6
.. .8implify the quotient c¢f 2 fractions, e.g-

E
o 2 - a

uﬂwgle
1
wa

.«-simplify a fraction where the numerator is
a mixed expression, e-.g.

a
l+b___l_:+a_

e prer r=mTn =

c c be

..-8implify a fraction where borb numerator and

. denominator is a mixed expression, e.g,

1~ el
—dzx Ll =x -1 2 1 -3% T %

X 1 -x o 1 - x
1 x -1

99
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MBO LIST
Upon completaion of this segmenr,
the student should bte able to:
MBO CODE
11510 -.-s0lve open sentences with

fracrional coefficienrs.

11511 rezognize and apply the principle:
two open senrenceg wirh the same
solurion set are called equivalent
equar ions - :

11512 recognize and apply the prainciple:

an open sentenie can ke changed to
an €quivsient open senren-e by
wultiplying bott sidez by rhe same
quantity. Thas,
.

-

-+

= 5

o
{

1‘,
2
(wmulripiied by 6, besowmes:

3z + 2% = 30 and the two sce
eguivalent

1i513 find rhe lowe z
2f an upen georne;

&% Zcmmwon denominator
2 with fraztionsl
~zefficienr

e.g the L.C.D or

; % X )

—- t - = 5 1s 6

2 3 .

11514 change an open sevn*en-e wirh fracrional
coefficients to an equivsieni sentence
with integrzl coeffircients.

11515 solve the linear egustion resulting from
changling an equarion with fractional
coefficients to one with integral coeffi-
cients .

.

11516 ) check the solutnion set cbrained 1in
‘ solving rhe open gseptence that contained
fraciional <oefficients.
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MBO LIST

Upon completion 'vf this segment,
the student should be able to:

MBO CODZ
12110 ...80lve verbal investment problems

12111 recognize and apply the principle:
simple interest (I) on an amount
of money (P), invested at a certain annual
rate (R) for one vear, is the
product =f that amount and the
rate. 1. e. I = P«R

12112 recognize and apply the principle:
simple interest on an amount of
money invested at a certain annual
rate for {t) years is given by
the formuia: 1 = P:R -t

12113 recognize and apply the principle:
at the end of one year, an investment
of (P) dollars at (R} annual rate of
interest will result in the investor
having (P + PR) dollars.

12114 express the percent interest rate
as decimal.

12115 recognize and apply the principle:
if the sum (N) of the 2 quantities
is given, and one of the quanticties is
denoted by (x), the other quantity is
N - x)

12116 recognize and apply the principle:
the income from 2 investments is the
sum of the incomes from each
investment.

12137 solve the equations that result from
analysis of interest problems having
decimal coefficients.

12118 check the results obtained with' the
original problem.
101
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MBO LIST

Upon completion of this segmenc, the studenc
shou .d be abie to:

MBO CODE
12210 ...s50lve verbal percent mixrure problems

12211 recognize and apply the principle:
the addition of pure water represents
the addirion of a substance with no
per:zent concentration of the other
ingredienc.

e.z. 1n adding warer to aluohol,

O

water has OZ a2i.ohol.

12212 recognize and apply the principle:
the addition of a pure substance to
a mixtuce is the addition of 100% concencration
of that substance.

12213 recognize and apply tne principle:
the addition of an amount of a substance
te 3 mixture increases the rotal mixcture
by that amount
e.g. 1f 1 gallon of water is added to
a mixture of x gallone, the tural
mixcure now -—ontains (1 + x) galiosns.

12214 recsgnlze and apply the principie:
1f an amount of water has been evaporated, the
new mixcure 1s reduced by thai amount.
e.g. 1f 20 ounces of water is evaporated from
a solution of x ounces, the new mixture
_contains (x - 20) ounces.

12215 calculate the amount of pure ingredient in
a mixcure 5f a certain percent pure of that
ingredient.

12216 re.ognize and apply the principle: the
perzent puie of a mixture is found by dividing
the amount of total pure by the amount of
tozal mixture and multipiving by 100 .

12217 check the results obtained with the original
probiem.

ERIC

Aruitoxt provided by Eic:
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MBO CODE

12310

12311

12312

12313

12314

12315

12316

12317

VOL.
SEG.

}_l
w o

MBO LIST

Upon czompletion of this szgment, the student
should be able to:

.:8olve fracricnal equations using the
foliowing sequence of operations:

recognize and apply the principle:
a fractional equation 15 an equaticn
wrch variables in the denominatocs,

3 1
L=+ = =
€8 2x X

NaFW}

find the lowest ccmmon mulciple of the
denominators of the equation {(LCD).

change the fractional equation to an
equation with 2ntegral ccefficients by
muitiplving ali terms by the lowest

common dencminator 2f the equation.

recognize and apply the principle:
multiplying & [ra:itional equacion by

a variable expression whi:h can represent
zero, may produce extranesusS roots.

recognize and apply the pcrnciple: the
solutions obtainsd must be checked

by substictuting their values

in the originai equation.

...solve fractional equatione with binomial
expressions in their densminator,

%
I - 1

I
w

4x -

...s0lve fractional equations with trinomial
expressions i1n the denominator,

1 L ’ 2

e.g. ,;+- = 7
2y +3 1 2y 4+ 1 4y° + 8y +

3
103
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Upon ccmpletion of this segment, the student
should be ab.e ro:

MBO CODE
12410 .-..s0lve wuck probiems
12411 rezognize and zpplv the principie:
the race of working means the amount cf

wo:k done in some specified unit of time.
e.g- 1f a man can do a certain job

in (a) days, in one day, he does %
of the job.

Qi

12412 re.cgnize and apply the prin:ciple:
the amount of work done 1s rhe
product of the rime spent working
and the rate of doing work.

1 - )
e.g. 1f a man does 7 of the job

in one day he does

X

of the job in =x davs.

12413 recognize and apply the principle:
if several persons ace wsrking together
on a job, the amount of work done in
one day is the sum of the individual amounts.
e.g. é— + %— + ---- 1is the tortal
amsunt of work done in one day.

12414 recognize and apply if several persons
are working together on a jcb, the
amsunt of work done 1n (x) days is the
sum of (x) times their dai1iy amountcs.

X X .
e.g. 3 + 5 + —-—-- = amount done in
x days.

12415 recognize and apply the toctal job can-
be represented by 1

12416 write the equation indicating the amount
of work performed in x days by each
operator or operation to complece the job.

X ., X

+ = + e=— =]

“8 3 b

12417 solve the resulting equation having fractional
coefficients.

12418 check the results obtained with the
original problem.

-~
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Upzn zompletisn 3f this segment, the student
should be abie te:

MBO CODE

125i0 ...sdlve motion problems invoiving the use
of fractional equartioans.

125i1 recognize and apply the principle:
distance equals the product of rate and time.
1.e. d = r:t

12512 recognize and apply the principle:
time equals the quotient of distance
and rate.

1.6, © = —
r

12513 recognize and apply the principie:
rate equals the quotient of distance
and time.

l1.e. r = =—
T

12514 calculate the combined rate of an
object going in the same direction
of a wind or a zurrenct.

e.g. 1f the simple rate is 'r'",
and rate of current is '§' then
rate with current is ( r + ¢)

12515 calcialare the combined rate of an
object going against a wind or
current.

e.g. rate against current is { r - c)

12516 tabulate the given data of a motion
problem in a chart form,

R x T = d

with the wind

against the wind

12517 write a fractional equation invclving
the relations given between time or
distance.

12518 solve the resulting fractional equation. 105

. 12519 check the results obtained with the
EE ‘(j ogiginal problem.

Aruitoxt provia
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13110

13111

13112

13120

13121

13122

13123

13124

106

VOL.
SEG.

MBO LIST

Upon compietion of rhis segment,
the student should be able to:

---Write an equation in *wo variables to
express the relationships 1n a verbal
problem.

.-.choose jetrers ro represent the ftwo
variables.

-+ -translate the verbal statemeut of a
relationship zoto an algebraic equarion,

by using the chosen variables and equiva-
lents for standard words such as "equal to"
inzreased by, is, twice, efc.

---find the ordered palrs of uumbers which are
solvtion sets of a given equation. '

-+ .recognize and apply tbe prin-ciple: the
numbers of an c:dered pair represent the

¥ valve and the y value in thar order.
e-g (5, -2) mpeane x = 5, y = =2

---transform a given equation of the form
ax + by = ¢ into one of the form y = mx + k

---find the value of y which corresponds to
each value of x in its repla:iement set.

--.express the solufion set of an equation as
a roster zf o:dered pairs.
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MBO CODE

13210

13211

pot
w
N
—
N

13213

13220

13221

13222

13223

13224

VOL 13
SEG 2
v
'%i Page 1 of

ABOY LIST

Upon <complericn oi th
tha s=udent zhcu'd be abl

-lzzate the pcinft 1n 5 plane with reference
to & =t of Carveszian -oocrdinate axes which
correuponds to an ordered pair of numbers.

.gr2coynize and use the words axis, Cartesian
coordirate axis, crigin, berizontal, vertical,
ploz, sbscissa and crdinate, in the crestion
aad inrerprerarion of graphs of poinrs in a
plane.

...recogrnize the difference ot position of
points 1u a Cartesian plane naming abscissas
of zero, positive or negative values.

...recognize the differenres of position of
points in a Cartesian plane having ordinates
of zero, positive or n=gative values.

.-.find the ordered pair of numbers corres-
ponding to & given poiunt in a Cartesian plane.

«..recugnize that the gbscissa of a point
means the distance, pavallel to the axis, to
the right cr left from the Y axis to the point.

...recognize that rhe ordinate of a point means
the distance parallel to the Y axis, up or
down from the X axis to the point.

...recognize that a point which is on the Y
axis nas an abscissa of zero.

... recognize that a point which is on the X
axis has an ordinate of zero.

10
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Upon completion of this. segment,
the student should be able to:

MBO CODE

13230 . ...draw the graph on a Cartesian
plane of a given linear equation in
two variables, x and vy.

13231 .- .construct a table of values composed
of the coordinates of at least 2 points
whose coordinates satisfy rhe equation.

13232 ...plot the location of rhe points fucm
the table of values on graph paper con-
taining Cartesian coordinates and connect
them with a straight line.

13233 -».drav the graph of an equarion of the
form x = ¢, by drawing a line through
any 3 points esch baving an abscissa
of ¢ ’

13234 .c..draw the graph of an equation of the
form y = ¢, by drawing a line through
any 3 points each having an ordinate
of ¢

13235 .~ .draw the graph of an equation of the’
form ax + by = ¢ , by locating 3 points
whose coordinates fit the equation, and by
connecting them with a straight line.

‘ 108
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13311

13312

13313

13314

13320

13321

13322

+ 13323

13324

VOL. 13
SEG. 3
Page 1 of
P TIONAL

MBO LIST

Upon completion of this segment the
student should be able to:

.find the slope of a given line.

...define the value of the slope of a

line as
A

...find the value of deltay , (Ay)
from two points, (xl, yJ) and (x2 , yz)

by subtracting the y values: Yo T Yy
...find the wvalue of delta x , (A x)
from twp points, (xl, yl) and (x2 , y2)

racting the x values: x - X

recognize from the appearance of the
lii.» when the slope is positive:

positive: negative:
Bg—

A
zero _ does not ex1st ﬂ\

...determine whether or not 3 points A,
B, C are on a straight line.

~..calculate the slopes of AB and BC.

...recognize that equal slopes of two lines
through one point indicate that the lines
and the points on the lines are collinear.

«..recognize that unequal slopes of two
lines through one point indicate that the
lines and the points'on the lines are not
collinear,

...recognize that, if neither segment

(AB or BC) through the same point, B,
has a slope, the points A , B , and C ,
are collinear.

109
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13330

13331

13332

13340

13341
13342
13343

13344

13345

13346

110

VOL. 13
SEG. 3
Page 2 of

MBO LIST

Upon completion of this segment, the
student should be able to:

-+.use slope to determine the value of
a variable. -

.+.find a second point on a line, given
one point and the slope: e.g. m = 3, (2,1),
(a,4), {ind a.

..find the value of a variable given the
slope: e.g. m = 2, (a, 1), (2a, 5), find a.

...graph a line by the slope-intercept
method, given its equation in the form

ax + by = ¢, b # 0.
«..transform the equation from ax + by = ¢
tc y = mx + b .
. ¥ _._.LA
.«.recognize the value of the slope, m = ka~——

m from the form y = mx + b

...recognize the wvalue of the y intercept,
b, from the formy = mx + b

...locate the y intercept, (b), on the

‘graph.

A
...use the slope m = _Zgﬁ___ s to locate a.

second point, (A x, b + Ay)

«+..draw the line through the y intercept and
the 2nd point found by using the slope.
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13410

13411

13412

13413

13420

13421

13422

13423
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13425

VOL. 13
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MBO LIST

Upon complecion of this segment,
the student should be able to:

...graph a line given its equation in
the form ax + by = ¢

1

...graph a line when b
form ax + by = ¢

0 , given the

1

...graph a line when a
form ax + by = ¢

G , given the

...graph a line of the form ax + by = c¢
when a # 0, b # O

[

...graph a linear inequality in two
variables.

...recognize and apply the principle
that y mx + b indicates ail points
above the liney = mx + b

...recognize and apply the principle:
y mx + b indicates ail points below
the line y = mx -+ b

...recognize and apply the principle:
X ....means all points to the right
of the line.

...recognize and apply the principle:
X ....means ail points to the left of
the line.

...recognize and apply the principle:
a dotted line is the graph of only the
inequality; a solid line is the graph
of an equation combined with an
inequality,

i.e. vy mx + b

111
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MBO CODE

13510

13511

13512

13513

13520

13521

13522

13523

13524

13725

112

VOL. 13
SEG. 5

MBO LIST

Upon completion of this segment, the
‘tudent should be able to:

...recognize from the graph of two equations
whether the equations are independent or
inconsistent.

...determine that the equations are
independent by finding that the lines
intersect.

...determine that the equavions are
dependent by finding the wwo 1115 coincide.

...d-termine that the equations =re

in:  sistent by finding that ¢ = two
i zre paral.ei

.- 2.nd the solutisn set of a pazr
of equations from the graph of <=z equations.
...graph the two lines on the same set

of cartesian cocrdinaie axes

...find the ccordinates of che »3int of.
intersecrion and call them the
solution set of the two equaticns.

heck the solution set by sub-
stititing the values in ea:h equation.

.. .recognize that the solution set is
the empty set if the lines are parallel.

...recognize that rhe solution set is
infinite if the two lines coaincide.



MBO CODE

14110

14111

14112

14113

14114

14120

14121

14122

14123

14124

VOL. 14
SEG.
Page 1l of 2

—

MBO LIST

Upon completion of this segment, the
student should be able to:

...80lve a pair of linear simultaneous equations
in two unknowns by the addition method.

...recognize

the conditions under which

adding the two equations together will
eliminate one varizble.

...solve for
the other by

...Sclve for
substituting

first in one

.«.check the

one variabie, after eliminating

addicion-

the second variable, by
the value already found for the

Jag

£ the equations,

solutlon by substituting both

values in both equarions.

...s0lve a pair of linear simulranecus equations
in t7o unknowns by the subtraction method.

.£.70gnize

the condi:icns under which

subt- acting one equati.: from the other will
elir: ;ate one variabie.

...80lve for
the ocher by

««.8clve for
substituting

the first in

...check the

one variab.c, after eliminating
subtraction.

Lthe second variable, by
the value aiready found for

one of the equations.

soluti.n by substituting both

values in both equations.

113



PMC  IX ' VOL. 14
SEG.
Page 2 of

[

MBO LIST

Upon compietion of this segment, the
student should be able to:

MBO CODE

14130 -..solve a pair of linea: simultaneous equations
1n two unknowns by eliminating one variable by
the addition or subiractiun method after
multiplying each equatlon by the appropriate
numbar.

14131 -..find the lowest common mulriple of the
x coefficients ard of the 3y «oefficients.

14132 ...find what multiplier 1s needed in the
first equation, and what multipliev 1s needed
in the second, so that equal wcefricients
will be produced for one :f the variables.

14133 +..multiply all terms 1n each equation by the
appropriate number

14134 ...determine whether to ad’ o:¢ subtra~t the
resulting equations soc as tz eriminale one
variable,

14135 ...add or subtra.t the two equarions so as
to eliminate one wva-siabie.

14136 ...s0lve for the szsecond va:iable by
substituring the value already round tor the
firsc in one of the equaticns.

14137 : ..check the solution by substitﬁting both
values in bcth equations-

14140 ..-transform each equation of the pair of
q
simultaneous linear equarions in two variables
into the ferm ax + by = ¢

14141 ...multip.y both members of rhz: equation by
the lowest common denominatoc to remove any fractions.

14142 ...combireé simultranesus and add or subtract
approprizte quantities by using the addition and
subtractzon - properties of equaliiv to give a

result 1n the form ax + by = o .
O

ERIC 114

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

PMC IX

MBO CODE

14210

14211

14212

14216

VOL. 14
SEG. 2

! MBO LIST

Upon ccocmpletion of this segment, the
student should be ablie to:

.».80lve a pair of simulranecus linear
equations in two unknowns by the
substitution method.

...determine in whiih equation of a pair
of simultaneous linear equations in two
unkn:wns, solution for one variable in
terms of the other would be simpler.

<..50lve one equation for one variable .
in terms of the oivher wvariable.

...substitute the algebraic value obtained
for one variabie from one equation in

the other equation, so as to

produce a third equation in one variable.

...801lve the resulting equation in one
variable fcor that variable.

<..substitute the sciution for this
variablie in one of the original equations and solve
for the remaining variable.

...check by substituting the values found for
each variable in both of the original equations.
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VOL.

SFG
" MBO LIST

Upen lompietion of this segment,
the :tudent should be able to:

gzaph 1n the Carresian plane an 1inequalits
in one or two varisbles.

rransform an lonequa.ity Lo an equalicy
by teplacing the imequaliry sign with an
equals sign.

-fecognize and apply the principle:
the equation derived by transforming zn
inequaliry to an equation 1s called il
equation cr the reference line.

..-graph the reference line

..-recognize that-the graph or an
inequality in two variables 1s one
of the two half-planes rormed by
the reference iine,

«--recognize that the graph of an in-
equality which contains oniy the variz=le
y 1s that half-plane either above or
below the horrizontal reference line.

.~.tecognize thac the graph of an in-
equality whizh contains cnly the variable
% 1is thar half-plane either to the right
or left of the vertical reference line.

«-.tecognize that the reference line is
to be dotted unless the equal sign also
appeared with the 1inequaiity.

solve graphically a set of lineat
irecialities inm two unknowns .

-tepresent the sc¢iution of each
irecuality by a difierent method of
shading of the half-plane

r2ccgnize the region whete the
zi-1dual solurisns over.ap, as the
s.lution of the set of the two given
—-egralities.

14
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MBO COL*

14410

14411

14412

14413

14414

14415

14416

VoL. 14
SFG. 4

SL LIST

Upcn complertion of this segment,
the student shculd be able to:

.. .80lve verbal problems by using two
variables and one of the three methods
for solving simultaneous linear equa-
ticns .-

...Solve number relationship prcblems
using two variables.

...s80)lve perimeter problems using two
variables.

...solve purchasing problems using two
variables.

...so0lve investment prcoblems using two
variables.

.».80lve mixture problems using *wo
variabiies.:

...80lve coin problems using Two
variables.
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14510

14511

14512

14520

14521

14522

14530

14531

14532

118

VOL. 14
SEG. 5
PAGE 1 of

MBO LIST

Upon completion of rhis segment,
the studenr should be able to:

.- determine the eguation of a line
whose graph in the Cartesian plane

gres through "wo points which have

the szme absciszsa.

recsgnize that points with the
same abscissa lie on a line parallel
o the Y axis

-~ recngniz? that the equation of a
live parallel to the Y axis is of the
form x = k

.. .derermine the équatlcn &
grzph 1n rhe Cart2-ian pian
tws polnts which bave rhe same ordinarte.

-. ret.gniz2 tha: points wich rhe same
ordivnare li2 on a line parailsl to the
X axis.

~-erecsguiie thar rbe equarion of a line
paraliel r3 ch= X sx1s is o0 the form

- = 1,
y =¥

=
P
L

-determiv: rhe s risn of a liné whose
gtaph zn the Cartesian plane pssses through
two points which have different abscissas
ot differen~ o:dinates or bhaoch.

-recogn.z€ and apply the pri
equation fc. 3 line can ke w
form y =w: + b,

-.substirurs rthe valuves ¢f x and vy,
which are rhe coo:zdinates =f the two
points on rte graph of rhe line in the
equation afrzr ir has beev pur in the form
y =mx + b

2



PMC IX

MBO CODE

14533

14534

14535

MBO LIST

Upon completion of this segment,
the student should be able to:

..s0lve-the simultaneous equations to
find the values of m and of b.

...write the equation of the line.

...check that the coordinates of the
points fit the resulting equation.

VOL. 14
SEG. 5
PAGE 2 of 2
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15110

15111

15112

15113

15114

15115

15116

15117

15118

120

VOL. 15
SEG. 1

MBO LIST

Upon compietion of this segment, the
student should be able to:

-»s0lve verbally posed digit problems concerning
the relationships of the digits, the reverse
number and the number 1tself.

.. .€Xpress a two digit number in the form:
10t + u.

.,.recognize and apply the principle:
the place value of the units digit
is equal to 1ts face value.

...recognize and apply the principle:
the place value of the tens digit
1s cen times its face value.

»+.express the sum of the digits in the
form: t + u

.. .express the reversed number 1in the
form: 10u + ¢t

...recognize and apply the principle:
changing the order of the digits
changes the place value bur not

the face value of the digits.

+ . .express verbal statements of
relations between the digits as
equations.

...translate into verbai fcrm any
equation concerning the digits, the
number, or the reversed number.



PMC IX

MBO CODE

15210

15212

15213

15214

15215

ERIC

Aruitoxt provided by Eic:

VOL. 15
SEG. 2

MBEO LIST

Upon completion of this segment, the
student should be able to:

...s0lve verbally pused c¢onstant motion
problems involving compound rates along

the same line of motizn, e.g. ‘'boar-in-stream’
problems.

.- .recognize and apply the principle:

the relationship involved in constant
linear motion problems is rate times time
equals distance.,

.. .recognize and apply the principle:
the effective rate downstream of a boat
is the sum of two rates: the basic rate
of the boat in stiliwater plus the

rate of the stream.

...recognize and appiy the principle:

the effective rate upstream of a boat

is the difference of tws rares: the

basic rate of the beocatr in still water minus
the rate of the st:zeam.

...recognize and apply the principie:
a "round trip" indicates thar the distance
upstream equals the distance downstzeam.

-..recognize and apply the principle:
the units in a constant motion problem must
be consistent.

e.g. m miles per hour for h hours
equals mh miles:a feet per second for

b seconds equals ab feet; s miles per
hour in still water + ¢ miles per hour
of the current equals s + ¢ miles per
hour downstream.

121
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MBO LIST

Upon completion of this segment, the
student should be able to:

MBO CODE

15310 .»-.s80lve verbally posed age probiems
involving two variables,

15311 -..express the age of each person by
a different variable.

15312 -..tecognize and apply the principle:
at a time"a'" years in the furure,
the age of each person will be "a"

greater than at present.

15313 <»..recognize and apply the principle:
at a time "b" years ago, the age of
each person was '"b'" less than at
present.

15314 ...recognize and apply the principie:
the difference between the ages of
two people 1s an invariant ar any ctime
of their lives.

15315 -..recognize and apply the principle:
the ratio of the ages of two people
varies with time.

15316 -, .express as an algebrai: equation
a glven relationship between the
ages of two persons.

122
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MBO CODE
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15321

15322

15323

15324

VOoL. 15
SEG.
Page 2 of

w

MBO LIST

Upon completion of this segment,
the student shouid be able to:

...solve verbally posed problems about fractions.

...represent numerator and denominator
by different wvariables.

...recognize thdat the value of a fraction
determines only the ratio between the
numerator and the denoOminator.

...express the reciprocal of a given
fraction as a function of the
original numerator and denominator.

...express as an algebraic equation
a given relationship between the
numerator and denominator of a fraction.

o

122
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MBO CODE

1542

154511

15412

15413

15422

15423

15430

15433

VOL. 15
SEG. 4
Fuage 1 of

MBO LIST

Upon completion of this segment, the
student should be abie to:

.~-recognize the characteristics of the
set of natural numbers.

~+.zecognize that the set of natural
numbers 1s equivaient to the set of
positive integers.

...recognize that the set of positive
integers is closed under addition and
mulziplication.

-v.recognize that the ser of positive
integers is not clcsed undec¢ subtraction
or division.

-.-recZsognize the charazzeristics
of the set of rarional numbers.

-.-define a ravicnal numbetr as the

quotient 2f two integers where the

a
b
b = 0.

.- -fecognize that division by zero is
not defined.

~».recognize thar the set of rational
numbers is clcsed under additiosn,
subcracrion, muitipliczation and
division.

.».xecognize that any wwo rational
numbers are either equal, or can be
put 1in otder of size.

-.reduce a fraction to jlowest terms.

... recognize whether ¢r not two rational
numbers are equal by reducing them to
lowest terms.

«-..recognize which of two unequal
rational numbers 1s larger by using

; C o4 a .
the principle: 5
ad™ bc.

3 if and only if

ro
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15451

15452

15453
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MBO LIST

Upon completion of this segment, the
student should be able to:

...recognize that there is an infinite set
of rational numbers between two given
numbers. :

...find a rational number between two
given unequal rational numbers.

...recognize that every rational numbecx
can be expressed as a decimal, ¢4 it
will either be terminating or

repeating but non-terminating.

.. transform a rational number into
decimal form by division.

...Tepresent a r=peating decimal by
means of the bar notation,

e.g: 'I% = .08333... = .083

...recognize that every finite decimal,
or infinite repeating decimal is

a rational number and can be written

as a common fraction.

...transform a finite decimal to a
common fraction by learning that the
number of decimal places indicates the
power of 10 in the denominator.

173
e.g. .173 —_

& 1000
...transform an infinite repeatirg uscimil
to a common fraction:

e.g. 43 = 99

v,
...round off an infinite decimal to a

specified number of places.

.6 = .6666... = ,67 to two decimal places

15

{

I
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MBC+ _IST
Upct  owvnletion :f this segment, the
stud should be adle ro:

. Xe ze ths meaning .f : (oot of &
numbe oz ar imzewx of 2, 5 or 4 .
-..fir the positive and negative sjuare
oot __ a perfect square.

«.Ye: _ gn:z2 and apply the pzincir_e:
the : .diczl zlcne indicates the pozitive
valus zf the square rsor,

e.g.

126 = +4

...calzulate the square roocr :f
a prozuit by taking the square roort of
each Zarcor,

D
[1)2]

% =03 V%

-»-Talculate the square root of a
quotient by taking the square root of
a4 numerazor and davisor,

=

-
[a&7 _ Y a—
\'b 5

«-.define =2 irrational number ss
a non-rerminating, non-repeating decimal.

««~recognize that, if a number 1s not
a perfect square, its squaXe root is
1rracional.

-.Zalculate the value of an irrarional
square rodt to tne nearest tenth.

. .find the square root cif a number from

a —able,

“ine a real number as & number which
ey rztioral o¢ irrzarion=l.

...Tecognize rthar all the - o7 AL
wizh - this _our=e :

VOL.
SEG.
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MBO COLE
16110

16111

16112

16120

16121

16122

16123

16124

16125

1612=

~OL.

ti
521
(]

MBO LIz .

2 ozpletion of - s segmer:,
= - zucent should - - 2ble to:

z_culate the lemgzh of ths missi-_
s: cf a right trz=z=:le giver tow
I.izzn of two sidez .

reccgnize and distinguish tetw:
t. -~vpotenuse, whi i is the sic=
¢ ozite the right angle in a rizi:
1. .azgle, and rhe _2gs, which are tu:

si’es that form cthe right angi:z, of
a izht triangl.

-..substitute ¢ ziven values Z:or
che sides of a ..t triangle, =zao th
'vzhagorean the . = formula:

L2 2 2 d N
ieg” + leg = p~, and calccolate

she —1ssing va_

-...onstruct a .. agram representing
02 date as a gz:z etric diagram
_av2lving a i trizngle.

...vecognize t... each given lenzth
is represented :z: a szraight line

segment.

...recognize an: :pplry the principle:

in verbal proble . inwvolving the
solution of right triangles, a wall,
elephone pols, :-ree, and such, are

umed to form ~ght angles with th=z=
crzund, unless cirerwise stated.

..recosgnize that, in verbal problems,

_adcer leaning zgainsz z wall is
-zsumed to form ti2 hypcz=nuse of a
right triangle.

.recognize that, :n vertal prodlems,
shadow is -assumed to be on the horizontal

-oound.

recoznize the pcs.:ion of the "fc : of

pola" or tree cr -uildings as the
..t o -~tersectior ~f :he line r=wre-—
:ting _.em with the lins represszoiagz
= grouxd.

..recognize that, -Z & point is ¢ :the
sround, its distancz f-om the foox o
zhe pole is the distazz.2 measured along
the ground.

16

127
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SEG. 2
PMC Ik Zage 1 of
BO LIST
Upon <« :n or tkis segment,
the siu “oul¢ be abl= to:
MBO CODE
16210 .. r#£z: .2.. z=nd appl¥ the principle:
the zzc - ti:2 indicated square
roots of "wo Dofitive numbers is
the :cus: .t oI tihe product of
thos= aum:
e.g. Ja ST o= Jab
16211 ee Iz and zpply the principle:
a rac ol :tiplied by itself equals
the : _ I
;-———2 — —
e.g, { v a) = Va va = a
16212 e~-Y2 .un e and apply the principle:
the :- - = ¢f wvo radicale having
coef::- %: "5 1s the product of the
coef -2~z rimes the radical whose
radi:- . the product of the radicands,
e.g . - .
o d &[H = ac Vrga
16213 ~e.r€o._".7e and apply the principle:
the s .iv rost of the square of a
positz. onumber is the number icself,
e-g. :
a7 = a
16214 ~ecr€. .7nlze anl apdly the principle:
a rad: i - tadicand with a
perfe: factor can be
transz he produzt ci the square
root ¢ sguare and the radical
whose contains the :emaining
factor. Pty i
e.g. a2t = alVt
16215 «..recignil. - znd apply the principle:
the sy~tol means the square root
of "a. ' oz zmmbel YT " is called
a "rad..al zig=" and "a'" is called the
"radic.ad." Im this ccurse "a" cannot
be neg__.1ve
16216 ¢~.recoziz: and apply the principle:
the inc. . a:=d square root of a number wi_ .
be ref. red to as a "radical" in this
course, —_
e.g- V'a is a radical

and it czn be referred to as "radical a ."

O
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jaiN J0Dbz

1622

16222

16223

1224

Tage
LIST
Upca . .omple )i this s=gmenc,
the sz .:ilent = .d be ablz to
<L Te. szl zpply the pr_.. =le:
the guonze 70 square rc¢ iz
is the szt oz of their ¢_o- j
.M
- S a o
- / 5 wh- - ¢ )
- WTelor anz. apply the princ. ie:
a racic. _vidad by itself = _
S = 1 T s
co.TECOETIIL: ~oply the orirm-iplie:
the quortienr o radicals heving
coefficientz 3z *ti<+ quotient of th=
coefficiants =imez the radical whcse
radicand is thie quotient of the radicez. -,
e.g.
" b a [t . .
= = /= lera
= c /o
&
~..Tec znize zoply © noansiple:
a frac on . .n-zining a i1é oo in the
denomi - =xor be catico: .ver bpy mulz_-
plying e puwizat ¢ and o com: ator br o
radica. that di2e the ¢ ~umzne or a ro o lon:
number
e.g. ; af 't S , .
-t = = —_ wher. b))

-ofince Te
as a me.Tiv
of a fra.z:

a-

1i-

on

R b

<ollest nugs. =i who ch . :n be used

i ratiomzliziz - &
sntaining o redo . al

dencnminaz. .-

(RSN B
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[

»BO LIST

on completion of this segmen-=,
.2 student should be z2bls to:

...adc and subtract lixe r=zdicals.

4]

rec sgnize that two radi:zi: are
-.-ke vhen the radicands are -_dent

.

ice_ .

. .recognize and apply the primciple:

adding terms with radicals s znzlago:..s

-

o adding terms with letters,.

. -.Tecognize thatr unlike radiczls c¢ -

b
t

e e

£ smbined only if they can be sin; ified
- »7oduce like radicals.

.rzcognize that unlike radic:_.- carn

= _ombined if they cannot be :viusfoom

like radicaZs.



VOL. 16

SEG. 4
Py I Pagze 1 of 2

OPTIONAL

S LIST
ci this segment,
..1d be abiz To:

g JDE

16- . .. mu.tiT_.  LlTomlz.s comtalninz radicals.

164 ...r2o0gr ze that e +.b or - o+ 9
are r1r:.zrals.

164 .. .re-ognize ard {orm Lhe -onjugate of a
bino-. a2l con a-ning a radizal.

e.g. - <crn-.gate of a +/b is
a-1t> zand te pair are called conjugate
binocmials.

In~13 . —ecogniz: une applw the principle: the
product oI oajugate Dimemials is a rational
guantity _ _ -

e.g. (e =:% (a-4dbY =5 - b

—u- 14 ...re.zinlzs that squsa -ing a hinomial con-
—aini- 1! 1s of the form &a +'D where
b is mat =z “twars proiuces an irrational
resul —_ 2 —_

c.g- a -~ - =a" + H»+ 2a'b
10412 ...mulziply = radical bt a binomial con-
rdic . is by using the distributive
- oo —
o b + 4¢) = b g + .1ac

16415 ~. .mul-_pi¥ © o non-corjugate bincmials con-

tginlvg radicois
- e , ———
2.g. (a +4b (g + g hY cac +bday + (ad + c)rb

O
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MBO LIST
Upon: completion of this segment,
the studant should be able to:
MBO CODE
16420 - ..rationzlize the denominator of a fraction
when that denominator is a binomial Tontaining
radicals. e.g. a _ a( -9
2
b + /¢ BT - ¢
16421 «..find thh' conjugate of the denominator of a
fraction znat is a binomial containing radicals.
16422 ...ratiomalize the denominator of a fraction when
toe numerator is rational.
16425 . .raziomalize the denominator of a fraction when
t-z —umerator is a monomial radical.
e.z. & _ bya- Jac
)
+ fc b - ¢
1642~ «.».rz -onalize the denominator of a fraction when
tm.= . =erztor is a binomial radical.
e.g. Ja+Vb _ cva+ cJb +Jad +/bd
—_— 2
c —/d c - d
16430 .-.fir: the solution of a radical equation, where
cnly : single term contains the radical.
eg~ f+i,¥=b
15431 .-.trans”orm an equation contalning a radical so
that the term containing the radical is alone on
ome uz'de of the equation. e.g. a +Jyx =b
becawzz /X =b - a
16432 .. .tmznsform an equation containing a radical by
squzsing both sides of the equation.
- R 2
-8 /X =b because x =b
16433 ...sclve a non-radical equation.
16434 «..check each solution obtained from an equation

contzining a radical and discard any value which
dces mot check in the original equation.
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PMC IX

MBO CODE

16510

16511

16512

16513

16514

16520

16521

16522

16523

16524

= UL b

VOL.
SEC.
Page
MBO LIST

Upon completion of this segment,

the student should be able to:

...define a relation between two variables

as a set of ordered pairs. e.g. )

y = 2x+ 1 is the set ' (0,1), (1,3), (2,5)....

...define the domain of the relation as the
first element of the relation.

...define the range of the relation as the
secpond element of the relation.

...recognize that a relation can often be
expressed as an equation.

...write an equation, given a roster of a
simple relation,
e.g. 01 2 3 «ee -

yl1 357 —-

..define a function as a special kind of
relation, where each member of the domain is
paired with only one member of the range.

...find the domain, given a graph of the function.

«..find the range, given a graph of the function.

..write the equation of a linear function which
is described in words.

..graph the function (linear) if it is expressed
as an equatiom.

o]
=
!
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MBO CODE

16530
16531
16532
16533

16534

16540

16541

16542

16543

16544

16545

16546

XBO LIST

Upon completion of this segment,
the student should be able to:

-..80lve verbal problems dealing with direct
variation, by means of the equation v = kx

-..recognize and apply the principle: y = kx
expresses direct variation.

--.recognize that the graph of direct variation
is a straight line.

.. .express as an equation a verbzal statement
involving direct variation.

»«.recognize that the principle of direct variation
is involved where one variable increases when the
other increases, and where the first decreases when
the other decreases.

-..s0lve verbal problems dealing with direct variation
by means of a proportion.

~.recognize that the proporrion Yl Xl indicates
direct variation. T = X
2 2
~-.rYecognize that a proportion is an equation of two
ratios.

.-.define the term '"means' as Y2 and Xl in the
Proportion Yl ~ fl

YZ X2
-+« .define the term "extremes' as Yl and X2 in the
proportion Yl B Xl

YZ X2

...recognize that in a proportion the product of the
means equals the product of the extremes.

«».€Xpress as a proportion a verbal statement involving
direct variation.



PMC IX

MBO CODE

17110

[
'
[y

17112

17114
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N
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ERIC

Aruitoxt provided by Eic:

VoL, 17
SEG. 1
Page . of
MBO LIST
Upen -ompletion of this segment,
the student sbould be able tz:
.eclve verbal prcoblems invclving inverse
variallcon between the twg variables x  and
. k
y by means of the equation v = x where
k 1s a -omstant.
- .express as an equatlon s verbal statement
invoiving inverse variation.
.1

(¢-ognize and apply the principle: y =

expresses inverse variation.

...recsgnize that the graph on Cartesian Cocrdinates,

of inverse variation is & byperbola. (not & straight
line?
..ze-cgnize and apply the principle: inverse

variation 1s involved where one variable increases
when the other decreases, while the product of the
paired vzlues remains constant.

...solve verbal probiems dealing with inverse
variatlon by means of a proportion.

«..recognize and apply the principle: the propor-
tion: Y X, indicates inverse variation

involving the ordered wpair, flel) and (X2Y2)

-..eXpress as a proportion a verbal statement
involving inverse variation-



VOL. 17

SEG. 1

PMC IX Page 2 of 2

OPT10ONAL
MBO LIST
Upon <ompletion of this segment,
the student should be able to:

MBO CODE

17130 ...solve verbal problems involving the joint
variation, of the variables x , y , and z,
by means of the equation z = kxy where ¥k
is a constant.

17131 ...express as an equation a verbal statement
involving the joint variation of three
variables.

17132 ...recognize that =z = kxy indicates joint
variation, i.e. z wvaries directly as the
product of x and vy

17140 -..so0lve verbal problems involving the joint
variation of three variables by means of a
proportion.

17141 ...express as a proportion a verbal statement
involving joint variation.

17142 ..-recognize that joint variation of the two

i ( ) ) -
order triple "Xllel and (X2Y222 , can
be expressed as a proportion,

Eﬂg” E—l- = Xl 1
X, Y
% 2 2

17150 ...s8o0lve verbal problems involving combined
variation of three variables.

17151 ...recognize and apply the principle: combined
variation can be expressed by the equation:

ZY = KX where K 1is a constant.

17152 ~ “...recognize and apply the principle: combined
variation of the two ordered triples, (XlYlZl)
and (XZYZZZ) can be expressed by the proportion:
Z
e
Z2 XZYl \




PMC IX

MBO CODE

W

17210 3

17211

17212

17213

17214

17215

17220

17221

17222

17223

a —
. . . . . <
rational or irrational and in the form: x =‘V/£

VOL. 17
SEG.

1o

MBO LIST

Upon completion of this segment,
the student should be able to:

...solve a quadratiC equation of the type

2 .
ax” - ¢ = 0 for the variable x where a

and c¢ are cobstant, and a7’0, c>0

...recognize and apply the principle: ¥ =+ s,
X = - 8 are solutions to the quadratic eguation

+«otransform an equation from the form ax2 - c=0
2 C
to the form ¥ = + = where cy»0, ayp0
o

2

...recognize that the solution of x° = + < may be

where c¢»0, ado0

«..check the solutions by substitution in the original
quadratic equation.

...recognize thar some quadratic equations of the form:

2 . .
ax - ¢ = 0 do not have solutions in the real number

+
system. e.g, X2 ;__—\‘E when: ¢<{0, a0
a e

..~-solve quadratic eqQuations of the form (ax + b)2 = c
for x where a0, c» 0, by taking the square root
of both sides of the equations,

...recognize that in the solving of equationt of the

\ 2 [ .
form (ax +b) = ¢, for x a # 0, ¢»0, two linear -
equations result.
i.e. ax +b = +yc and ax + b = -J¢C

...so0lve the derived linear equations, of the form
ax + b =3¢ resulting from taking the square root
of both sides of the quadratic equation.

. ..check the solutions by suybstituion, in the
original quadratic equation,



PMC IX

MBO CODE

17310

17311

138

17320

17321

17322

17323

17324

17325

17326

17328

VoL
SEG,

MEQ LIST

Upon completion of this segment,
the student should be able to:

~.transform a quadratic polynomial of the

form x2 + bx 1into a perfect trinomial
square by ''completing the square'.

~..recognize and apply the principle: the

square of i-b must be added to x2 + bx
to produce a perfect trinomial square.

-~ .express a perfect trinomial square as
the square of a binomial

€ 8- x2 + bx + ( %-b)2 = (x + Ly2

2 b)

»..50lve a quadratic equation of the form

2
¥ 4+ bx + ¢ = 0 by completing the

square (real roots), using the following
sequence of operations:

transform the equation
2

¥ '+ bx + ¢ = 0 into the form
x2 + bx = -c by subtracting ¢ from
both sides.

b2
add 7 to both sides of the equation,
x2 ¥+ bx = -c

express the left side as the square of a

. . b2
binomial: (x + 59 -
express the right side as a single term:

2
b - 4¢

4

write the two linear equations resulting
frop taking the square roots of both sides.
solve the linear equations,

check the solutions by substitution.

calculate the value of irrational roots
correct to the nearest tenth.

(W]
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Aruitoxt provided by Eic:

voL. 17
SEG. &
PMC 1IX PAGE 1 of

MBO LIST

Upcn - smplericn of this segment,
the studenrt should be able ro:

MRO CODE

17410 .. -8Live Guad:allC €Quations oif the form
2 G

ax  ~ tx + ¢ =0 by complering the square,
zeing rhe following sequence of operations:
1oalt t-snstorm rthe equarion so rhat the co-
i 2 .
efrirzenr ot X is 1 by dividing
cth sides of the equairion by a.

17412 traensfcim the equation by completing
the sqrace

17413 soive rhe resulting equstion by fraking
the square roots of both sides.

17414 - check the solutions by substitution.

17415 ¢€.ggnize that the process of complet-
ing the square permits the solution of
any quadratic equation with real roots.

17420 . ...szlve fractional equations which trans-

form into quadratic equations, using the
following sequence of operations:

17421 transform a fracrional equation by
multiplying both sides of rhe equation
by the LCD oi all tne fractions.

17422 rcansform the equation into the form

2
ax " + bx = ¢.
17423 goive the resulting equation by com—

pleting rhe square.
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voL. 17
SEG. 4
PMC 1IX PAGE 2 of 2

MBO LIST

Upon rompletion of this segment,
the wtudent should be able to:

MBEO CODE

17430 ...solve verbal problems leading to
quadratic equations, where the roots
are irrational, in the following
applications:

17431 solve area problems.

17432 solve problems involving right

triangles.
17433 solve purchasing problems,
17434 solve motion problems.

140




PMC IX ) OPTIONAL voL. 17

SEG. 5
MBO LIST Page 1, of 2
Upon zompletion of this segment, the
student should be able to:
MBO CODE
17510 ...derive the quadratic formula: )
. + -
if ax2+ bx+¢ =0, then x = bt ¥ ga hac
sing the following sequence of operations:
17511 transform the equation ax2+ bx + 2 =20
by dividing both sides of the equation
by a.

17512 transform the derived equation by
subtracting S from both sides of the
equation. a

17513 transfo:mzthe resulting equation by

adding -2—2 to both sides.
4a

17514 express the resulting equation in the

form: b “‘ 2 B b2 ~ 4ac
* o = 7
= ba

17515 transform the resulting equation by taking

the square roct of both sides, getting
two linear equations.

17516 transform the resulting cquation by

subtracting %;— from both sides.

17520 ...s0lve any quadratic eqhation with real roots
by means of the quadratic formula, using the
following sequence of operations:

17521 write the quadratic formula.

17522 transform a quadratic equation into the form

a:~:2 + bx + c = 0

17523 find the values of a, b, and c.

17524 substitute the values of a, b, and c¢ into

the formula. '

17525 calculate the exact values of the solutions.

17526 calculate values to the nearest tenth, when

[ERJ!:‘ the solutions are irrational. 141




VoL. 17

SEG. 5

PAGE 2 of 2
PMC IX OPTIONAL

MBO LIST

-n completion of this segment,
z:. student should be able to:

MEO CODE

17530 ...z=xive verbal problems leading to
quacTaric equations with irrational
rooz: . in the following applications:

17531 ¢:Im2 area problems.

17532 ¢:. 72 problems involving right

trizngles.
17533 golve purchasing problems.
17534 solve motion problems.

v 142




VOL. 18
SEG. 1
PMC IX PAGE 1 ot 2

MBO LIST

Upon completion of this segment,
the student should be abir  ~:

MBO CODE

18110 ...recognize :certain bas:i- _eometric

concepts, as Zolicws:

28111 recognize zhat a point has . pos_.tion,
but =. siis-

+8112 recognize rhat a line : as only .ength
and that 1t extends indefinirtely.

18113 recognize that a piane has .nly two
dimensions and that it extends in-
definitely.

18114 recognize that a line segment 1s a
portion of a line with two end
points.

18115 reccgnize that an angle is an amount
of rotation between two intecsecring
lines.

18120 ...recognize proper ncmenciature for

line segments znd angles, as foliiows:

18121 recognize a point named by az capital
letter placed n=arg 1t-

18122 recognize a line segment named by the
capital letters of its endpoints.

18123 recognize a line segment named by a
small letter placed near the segment.

18124 recognize an angle named by the
capital letter at the vertex.

18125 recognize an angle named by 2 smali

letter placed inside the angle near
the vertex.

143/;4‘/




- VOL. 18
PMC 1IX SEG. 2

MBO LIST

Upon cc-:letion of this segment,
the stuzznt should be able to:

20 CODE

2210 ...s0lve oroblems inveolving similar
triangle. using the following sequence
of operz:ions:

18211 }ecognize that tfiangles are similar
if © o pairs of corresponding angles
are equal.

18212 recognize that if two triangles are
similar, their corresponding sides
are in proportion. '

18213 write a proportion involving the
sides of two similar triangles.

18214 solve the proportion.

18220 ...s0lve verbal problems involving
similar criangles, using the following
sequence of operations:

18221 recognize the position of the right

angles in shadow problems.

18222 recognize that all right angles zre

' equal.

18223 recognize the vertical angles in rthe
diagram for finding the distance
across a stream.

18224 recognize and apply the principle:
vertical angles are equal.

18225 find the similar triangles in the
diagram made from the verbal problem.

8226 A write a propoftion involving the
sides of the similar triangles.

18227 solve the proportion.
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PMC IX

“BO CODE

.8310

18311

18312

18313

18314

18320

18321

18322

VOL.
SEG.

MBO LIST

-pon completion of this segment,
the stdent should be able to:

...recognize and apply the principle:
a ratic of twc numbers is the quortient
of one divided by the orher.

...recognize and apply the principle:
a ratic of twe denominate quantities
expressed in the same unicts is the

quotient of one divided by the other.

...reduce a ratio to lowest terms.

...recognize that the ratio between
two numbers <does nor determine the
value of eit:er nuwber.

...recognize that the order of the
numbers in a -atio is important.

...801lve verbal problems involving
ratios.

.. .fepresent two quantities 1in the
ratio atb as ax and bx . *

...represent two quantities where
one 1s a given traccrion cf the
other:

: 2
e.g. 1f one 1is 3 of the other
number, represent them as 2x and
3x

18



PMC  IX VOL. 18

SEG. 4
MBO LIST Page 1 of 2
Upon completios oI this segment, the
student should be able ti:
MBO CODE
18410 ...define ths rangent function of an acute
angle in a :ight tiiangle as the ratio of the
lenzth of v:i= opposite leg to the length of
the adjacen. _-eg.
18411 .+.Zecognice thar the vangent function refers to
a particula:r angle 1n a right triangle.
18412 ...recognize that the hypotenuse 1s the
side opposize k= tight angle,
18413 ...recognize t e Jpposite leg' 1s the side
opposite the pzvt. .ular azute angle.
1841¢ ...recognize th.. “he "adjazent leg" is the
ieg adjacent . ©. . jariicular azute angle.
18420 -..find & missinz ..2 in a right rrziangle
wien given one a...: angle and rhe orher leg,
using the folivwin. -zquence of operations:
18421 lozate ans :f:be. the particular angle
invoived, th= n.potenuse, the opposite leg,
and the adjacent leg
. . : a
18422 write the equat:un of che form tan A = 5
18423 substitute valos: of rhe angie and the
known leg in thsz equation.
18424 find the value ot can A in the table.
18425 substitute the vatce for tan A in the
equation.
18426 ' solve the equation for the missing quantity
and round cff as directed.
18427 recognize thar when the denominator involves
the variablie, a i7ng division will result.
18428 solve an equaiion of the type:

/)
4012 = 22
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pPMC 7 VOL. 18

SEG. 4
MBO LIST Page 2 of 2
Upon compietion of this segment, the
student should be able to:
MBO CODE
18430 .+ find an acute angle or a triangie given
the two legs, using the following sequence
f 2T 1 s -
ot operations hypotenuse ~
18431 locate and label the hypocenuse, /’// .
‘ . i _ . ~ afopposite
opposite leg, and adjaient leg. e
BN S I
18432 write the equatizn in the form adjacent
A = 2
tan =%
18433 convert the fraition E- Lo a four
plaie de:imai.
18434 write the equation 1n the form tan
A = decimal.
18435 locate the nearest entry in the tan
column of the tabie.
18436 wrcite the result in the form A = .
expressing the angle to the nearest degree.
18440 ...solve verbal problems iuvolvins, an angle
of elevation or an angle of depression in
a properly labeled diagram using the following
sequence of cperations:
18441 find the horizontal line in the diagram,
drawing it in, 1f necessary.
18442 cecognize that the angle of eievation , //,/’/1
is at the bottom of the diagram rovating 'Ai' j
upward from the horizoncsl, e e
18443 trecognize that the angle of depression 1s R g‘“j;q
at the top of the diagram rotating B
downward from the’ horizoatal. e Iﬁ
18444 recognize that the angle >f elevation and
the angle of depressisn are equal since they
form alternate interior angles.
18445 choose the right triangle in which either one
leg and one a.ute angle are known, or two legs
are know.
18446 write an equation using the tangent function.
18447 solve the equation, and round off properly.



PMC IX

MBO CODE
18510

18511

18512

18520

18521
18522
18523

18524

18525
18526

18527
18528

18530

18531

18532
18533

18534

voL. 18
SEG. 5
MBO LIST Page L1 of 3

Upon completion 3f this segment, the
studerit should be able cu:

-..define the sine fun.:i.n ¢f an acute angle in a
right triangle as the ratio of the opposite leg to

the hypotenuse. The cosine function of an acute

angle 1n a right tciangle is the ratio of the adjacent
leg to the hypotenuse.

...recognize that each fun<tion refers to a particular R
atute angle 1n a right teiangls.

...lozate and iabel hypotenuse, hypotenuse .-~ ! ovposite
opposite leg and adja.ent ieg. o f%
S0 SRR
A adyacent C

...Iind a missing leg 1n a right triangle 1n which
hypotenuse and cne acute aagle are given, using the
focliowing sequen<e of operatiuns:

locate and label the particuiac angle,
oppesite leg, hypotenuse, adjalent .eg.

chsose the sine fun:tion 1f the oppisite
leg is to be ifound

choose the cosine fun.:tion 1f the adjazent
leg is ts be found.

oo

write the equatisn sin A = S o5 A =

O

substiture the vatues rz: A and C.

find the value of sin A or -.5 A 1n the
table.

substitute the vaiue 1n the equation,

solve the equatiun

...find the hypotenuse 1in 4 right triangle 1n which
one leg and one acuie angle are given, using the
following sequence of opercations:

locate and label the particular angle, hypotenuse,
opposite leg and adja.ent ieg

choose sine function 1f opposite leg is known.

choose cosine if adja:zent leg 1s known.

'write the equation sin A = or cos A =

[REI

b
c
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MBO LIST

Upon completion of this segment, the
student should be able rto:

MBO CODE
18535 substitute values for A and a or

b in the equation.
18536 find the vaiue of sin A or of cos A

in the table.
18537 substitute the value in the equation.
18538 cecognize that there will be a long

division in the sclution of the equation.
18539. sclve the equation.
18540 . .:.find an acute angle in a right triangie,

given the hypotenuse and one leg, using the
following sequence of operations:
.\‘\\\Eypotenuse

18541 locate and label the particular . <

oo ; ;s T opposite ja \\\\

angle, hypotenuse, opposite leg ~

and adjacent leg. b \\\\\
18542 chocse sine or cosine depending on adjacent &

whether the kncwn leg 1s opposite leg or

adjacent leg.

. . a b

18543 weite the equation sin A = or =cos A= Pt
18544 substitute vaiues tsr a and ¢ 5¢ b and c.
18545 divide to change the fraction to a 4

place decimal.
18546 : write the equaticn in the form sin A =

decimal or cos A = decimsal.
18547 locate nearest entry in the proper column of

the table. v
18548 write the result, A = .., giving

value to the nearest degree.
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MBO LIST

Upon completion of this segment,
the student should be abls to:

MBO CODE

18550 ...solve verbal problems dealing with
right triangles where one adute angle
and two sides are involved, using the
following sequence:

18551 draw diag:ams and label with given
information.

18552 <hoose the right triangle in which

" two quantities arte known (not both
angles.)

18553 locate and label the pazticular
angle, hypotenuse, opposite leg
and adjacent leg

18554 decide which ctwo sides 2f the
triangle are invelved,

18555 choose the sine, vosine or tangent
function depending cn the pair of
involved sides.

18556 write the equation using the

) proper function.
18557 . solve the equation, rounding off

properly.
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VOLUME 1

This volume covers the following material

as shown in this excerpt from the Syllabus.

REFERENCE BOOK SECTION

SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES
1 Introduction: gemeral instructions

2 Representing numbers on a line 1-1 1-3 3-2
(1-6) (1-1) (1-2) 4-4
. 4-6
3 Comparing numbers, = or 1-2 1-4 2-5
1-3 3-1
& Membership in a set 1-4 2-1 2-2 1-2
Kinds of sets , 1-5 2-6 3-2 (1-3)

1-6 5-10

5 Subsets 1-7 ?2-3 1-2




READING ASSIGNMENT

VOLUWME 1

Refore you begin to answer the questions in this STUDY GUIDE you should
read the pages indicated.

SEGMENT FROM PAGE TO PAGE
1
2 1 5
( 16 ) (17 ) : Modern Algebra Book I

Dolciani, Berman and

3 5 10 Freilich
Houghton Mifflin, 1965

4 10 17

5 18 19

Xead EVERYTHING contained in these pages.
EXAMINE every illustrative problem
Write in your NOTEBOOK:

1) Every RULE that has been stated

2) Every DEFINITION that has bean presented

3) Solve at least ONE PROBLEM of eac': type covered
in the lesson.

If you wish additional information
for enrichment purpcses consult: , Algebra I
Dodes and Greitzer

Hayden Book Co., 1967

L

You will be given additional notes at various places in the STUDY GUIDE.
These, too, should be entered in your NOTEBOOK.




HOMEWORK ASSIGNMENT
VOLUME NO. 1

BOOK: DOLCIANI

HOMEWORK :
QUESTION NO. PAGE NO. EXAMPLE NUMBER MBO REFERENCE
1 3 - 4 1, 2 , 3 , & 01215
2 4 7 , 8 , 9 ,10 01215
3 17 1 , 2 , 3 , & 01230
4 , 17 5 , 6 , 1 ., 8 01230
5 17 9 , 10 , 11 , 12 01230
6 6 2 , 3 , & , 6 01319
7 7 11,12 , 13 , 15 01331
8 9 1, 2 , 6 , 7 01310 , 01320
9 9 | 12,14 ,18 , 21 01310 , 01320
10 10 25, 26 , 36 , 38 01330
11 12 27,28 , 29 , 30 01410
12 14 1, 2 , 3 , & 01421 , 01430
13 15 6 , 7 , 8 , 9 01421 , 01430
14 15 11, 12 . 01421 , 01430
15 15 14, 15 01421 , 01430
16 19 1 , 2 , 3 , & 01512
17 19 s , 6 , 7 , 8 01510 s
18- 19 9 , 10 01520
19 19 11, 12 01520
20 'i9 ; 13,14 01520




GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX

When you are ready at the PROGRAM CONTROL

Insert the PUNCH CARD in thz holder

Turn to the first page of the STUDY GUIDE
Read all of the instructions

Read the First Question

Copy the question

Do your work in your notebook

Do all of the computation necessary
Read all of the answer choices given

Chocse the Correct answer
(remember, once you've punched the card
it can't be changed)

Punch the car”® with the STYLUS

Read the irstruction on the PROGRAM CONTROL
(it tells you which page to turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be
directed to return to the question and
to choose another answer.

If your choice is correct then you will
be directed to proceed to the next ques-
tion located immediately below, on the
same page.

If you have no questions to ask your teacher now,
you can turn the page and begin. 1If you have
already completed a SEGMENT turn to the beginning
of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS
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This is a course in ELEMEXNTARY ALGEBRA which is not too dirfferent
from other subjects you have studied. There is a textbook; there

are homework assignments; you will have a notebook for the notes
i

/ |1

you must rake down; and, of course, there are examinatiouns. How-

) ¥

1]

ever, you will find rhe method of progressing through the course

H / [ '
quite different. ? _%‘§““~ ’[ G—

: SUEY L S e

i -

‘ . baa!

This first section has been de51gned to acqualnt you with all of

! { A
trhe things rhat you will have to know ada 'de’ in order to make your

b / ‘: s ,c"
// #\‘"' e =T
way catisfactoril rhrou h the course So :et's begin vour '"gu:ded
y g gin 3 g

[y Al

toug'

1.1 The work of the entfre course is divided into 18 parts, called
VOLUMES (VOl). Each Volume consists of 5 parts, called SEGMENIS
(SEG). Every VOL. deals with material which, under normal circum-
stances, would be covered in a two week period. However, if vou
are permiftcred to proceed at Vour own pace or on your own time

reduie, you rould probably finish a Vslume in much less time.

This book, which you are now reading, is ralled a STUDY GUIDE, (SG).

f\/ﬂ This is VOL. 1 of the SG; this portionm of VOL. 1 is called SEG 1!.
('...\ f’/ '"'tf\ ,

4 NE b
) * .‘ i F
\'\ P //'

Ll 7"\‘1 Vo
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In addition to the SG, you will need:

(1Y The basic text: Modern Algebra Book 1
' By Dolciani, Berman and Freilich
, ﬂ - Houghton Mifflin, 1965
i : .
,ll (2) The remedial - Comprehensive Ninth Year Mathematics
text: by Dressler

Amsco, 1966

(3) A Notebook: ...Where you will record épecific'items
for further study.

And somerhing new:

(4) Punch cards-
. You'll learn about these in a few
(5) Program control- minutes.




ABOUT THE PUNCH CARD:

Your progress through this course will be followed very carefully by
the computer. It will record, for example, which questions you found easy
and which caused you some trouble. In fact, it will keep track of all of
the students in many ways and will analyze their various t~rformances in
such a way that your teacher will be able to know. immediately just where
exfra attention should be directed to help all the students do as well as
they can.

The way the computer finds out about you is through the PUNCH CARD.
Those holes all mean something.

When the punch card is placed in the PROGRAM CONTROL, with the proper
ANSWER MATRIY, vou will see that as you punch a hole in response to a
question in rhe SG, a light will go on in the PROGRAM CONTROL, the page
"0 whick you should turn will then be illuminated. So you see, the
PUNCH CARD is very important.

HOW TC PREPARE THE PUNCH CARD:

(1) Take your PUNCH CARD and print: your LAST NAME, and FIRST NAME above
the word "date."

—
If the card has not already been pre-punched, you should then punch :

L G
(2} Your Course student number //<:§r—””’23/<\

(3 This Course number
(&Y Your Student I.D. number

(5) Month number
(6) Day number
{7) Last two digits of the Year Number
(8) The Sequence number of the SEG yod\are<§orking on
(VOL. 1, SEG. 1 has Sequence.number 1)° _
(9} The type of Input card. (The Study Guide card Ts number 4)
(10) The Volume Number. - e
(11) The Segment Number.

NOTE: All of this information must be entered; if not, the computer will
reject the card.

Punch the necessary information, being S LOW and CAREF U L so as

to punch only those holes which you intend to punch. Remember, you cannot
make* corrections, once you have punched the wrong hole. Check to see that
the ﬁrogram control device shows that it has the answer matrix for

volume 1, . segment 1. i



1.3

1.4

You are now ready to see how the study guide will work. Read
question 1, and decide on an answer. Then examine the four choices

offered

Question 1: What is the product of 6 and 2 7

(a) 8 (B) 12 (C) &4 (D) 3

Let us suppose that vou believe the correct answer is 8, that
is choice A. You would use the stylus to punch the hole on line 1
at A. Please do this now. As you see, a number appears on the

program control device, the number This means turn, in y

7
2 &\
study guide, to page 7, bottom half. Do this now. t Y

n a
™ (L
B
You see how the program control has directed you to return and
Loyl
try again, as well as telling you why your choice was not correct.

Of course. looking back at question 1, you know that choice B is

rhe correzt answer. Punch B on line 1 of your punch card. The

program - ontrol shows 9 . Turn to page 9, top half. s IR
: 1 e e

T-a“l_.

Tha przcedure of this study guide is called programmed instruc-
tion:‘ The purpose of the study guide is what its name indicates;
it is a guide to your study. This is not a teét in disguise. As
you answer questions in the study guide, you should go back to your
textbuok, nptebook, or material in the ;tudy guide itself, if vou
need tc look up something which you are not sure of. The effect is

»

that you will go over all the material of the course, in easy stages,

- with special emphasis on the more important points. The important

pointe which the course contains are called M.B.0O.'s, and each
question you meet is designed to give you practice in dealing with

one of these points.






1.6

viations are used in this course. 1I'm sure you are curious
b0
The letters “MBO”', stand for "Measurab.e Behavioral Objectives"
They are the :‘deas, definitions and skills that are to be taught,
hence they are called ”objectives”. Since they are stated in a way
that questions can be asked about the?, they ave called "measurable"
Because you have to demonstrate that you understand these, and can

use them they are called 'behavioral®".
| LT

You will get the right answer on the first trial most of the time, ,//’«*

NYPA

but if you make a mistake you will find out why and you will try the.ﬂm~\€§/4
problem again. At the eund of the segment, you will return the punch 4\

—— \
card to your instructor. The cards will then be analyzed by  a

indicate what remedial work snould be planned by the instructor for

the benefit of the students. Cé;& </

In general, at the beginning of a segment, you are directed to read
a specific portion of Dolciani. In reading this, you MUST wevk out,
on paper, any illustrative problems which the text contains, so that
you are zure you can do the problem being demonstrated. Remember
that the author may not have written every step as you wonuld, sox
work on your own paper and try to follow the work shown in the book.
In addition to the reading assignment in the text, there :nay be some
notes in the study guide itself. You should enter in your notebook
those items which seem to be of special importance, or those items

which you may be directed to write down.

(continued on page 5) : 1
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Aruitoxt provided by Eic:

Then, before you proceed with the segment, the instructﬁféWi;l‘in—
sert the ANSWER MATRIX for your particular segment into thewptégram
ontr: @vice. You will complete the necessary information items
on - 1 CARD, insert it into the program control device, and then

punch the necessary information into the card, using your stylus,

Now you proceed to the questions. .You must take the questions in
order. You'll have no choice, since the pages have been scrambled s
That is, after question 1, you do not go ahead to the next page iun
order, but to whéfever page the program control directs you. Each
question will offer four choices, of which one, and only one, is
correct. The three other choices, called distractors, are answers
which you might well arrive at if your understanding of the principle

were not completely correct. For every choice which you punch on

N\ @ =/

your card, the program control directs you to a specific half of a Vs

\\w"/ - )

particular page. Here you find a statement of why yoU were wrong (L,@' }i
Lge=awrs (_,r“_/, ]

7

(if youwere), or a statement thal you were right with Instructions * |
to proceed. This half-page 1s called a REM, (this is short for \

REMEDY) and the program control will direct you to a particular REM

for any answer you choose for a question in the study guide., It

should be of some help to you.



6
1.7 After this page, you must follow the instructions given to you by

. the program control. You must not go page by page, since the

material is not in order.

Please remember, DO NOT GUESS:

This guide is intended to help you to
learn and practice correctly.
L
You should go back’'and reread pages 1 through 5 as often as
necessary. When you have considered the question, punch your

answer on the punch card and the program control will tell you

N
where to turn next. (::;)

I(‘:}l
1.8 IF YOU ' LOST YOUR PLACE " / x

If you lose your place for any reason, insert your stylus in the
last hole that you had punched on your card. This will not affect

any record that's being kept. The program control will put you

Now turn to page 7 . A — !

back on the track.
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Question 2: What type of instructional device is this book?

(B) punch card

(A) M.B.O.

(C) answer matrix (D) study guide N

When you hz decided on your answer, punch the letter of your choice

of the punch card, and follow the directions of the program

on line 2 d
control., <’(// /’Y/;T\foj
/—\\ o 6 Efff\ 35

Y

You have found tue sum, but you were asked fcr the product, not the

sum. The product of two numbers is the result obtained by multiplication

it o RS
A et 1 . .

e

=1

£,
Return to page 3, section 1.4
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1
If you will refer tr page 1, sectieon 1.1, you will find that the

study guide contains 18 volumes. You are correr t.

Now proceed to question &4 which follows. ’”Zzz>_’/,,,» “\\\\\ ’/?\j

rojco

Question 4:

How many segments does each volume contain?:

(4) 5
B) 10
C) 18
D) 90



— [0

This cheice is correct.

Proceed to page 3, section 1.5

The REM is the half page to which the program control refers you. What
you are reading at this moment is a REM. In the study gui:ie there are
from 2 to 4 REMS for each question, and each punch card handles many

questions.  Therefore, this choice is not correct.




10 { ‘g

T //__ /

Y

This choice is correct. i —_— -

: &\

\ g~

3 T
Now proceed to question 3 which foll.us: /6%j5) ' LC/ ﬁ;\\
/\C( }‘/7 , /[f }\,' ‘

o
Question 3

s -

. N\, ;
v
How many voluméi is the study guide composed of? )
g 1
L
v .

/

The number of segments in a volume is discussed on page 1. If you
reread that page, section 1.1, you will find that the correct number

of segments is not rhe one you have chosen.

Return to page 8 and try question 4 again.
2

b=




1
1
The punch card is the rectangular card in which you have punched choire

B on line 2. Since it is not the book vou e now - nls o

is incorrect.

Since the course contains 18 volumes, and each volume contains 5 seg-
ments, you should be able to find out how many segments the entire course
contains. Since the guide tells you that you will retmirn tﬁe punch card-
to the {;structor at the end of each segment, and that you will insert
a new card into the programvcontrol device for each segment, it follcws

that you will veed a card for each segment. Therefore, this choice :s

not correct.

¢

Return to page 15 and try question 6 again.
2




12
1
According to section 1.1 on page 1 of the study guide, each volume

contains 5 segments. Therefore, this choice is correct.

T, "' )
- A TS
Priceed to question 5 which follows. : y//// Jo N T
iv

Questizn 5:

You will need a p=w punch card for each

Whirh word should be inserted in the blank?

(A) segment (C) REM

(B) question - (D) M.B.O.




—
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|

The number of volumes in the course is discussed on page 1 of the study

guide. the study guide covers the entire course. Therefore, this choice

¢ i P T = -
-
utl
(.l 5 ; ‘{-
>

. - ; .,_-/\\\\

| @\\:: ~ ‘ 'T\
\\ \ Q”Jfffk,j |

is not correct.

[

Return to page 10 and try question 3 again.

o e o o o ™ et ot B . e et ot T e o e T e e e T T e ottt =% e e B 0 e S B0 0 . 0 b = e e . s S St e ¥ 2. s . 9 e . 0. o e e

—
[2OF RO

The answer marrix is actually & code to the position of the REM's in the
study guide, since the pages have been scrambled. The answer matrix is
placed in the program control device, and the only way you can get to

read any part of it, is to punch a hole with your stylus. Cjﬁf?ﬁzgi i

This choice is not correct. (T(

Return to page 7 and try question 2 again.

’ N




You have done some correct arithmetic, but I'm afraid you forgot the
meaning of the word 'product." The product of two numbers is the re-

sult of multiplying them.

Return to page 3, section 1.4, and please follow the study guide.
You went ahead and chose an answer without bothering to see what the il

guide had to say.

Remember, return to section 1.4, page 3, and do follow instructions.

An M.B.O. is one of the important points which you will have learned as
a result of studying this course. The meaning of '"M.B.O." was discussed.
on page 4., It is true that the questions you meet are related to

M.B.0.'s, but you do not use a punch card for them.

This choice is not correct.

%

1 4
?I‘W—/
(W'

Return to page 12 and try question 5 again.
2
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1
On page 3, 1in section 1.5, wyou are told that you will return your
punch card to the instructor at the end of the segment. On page &4, vyou
are instructed to insert a punch card into the program coutrol device

before starting a segment. Therefore, you need a punch card for every

individual segment,

This choice is correct.

Now proceed to question 6 which

Question 6

If we assume that no punch cards will be damaged, how many will a

student require for the entire course?

(A) 5
(8) 10
(© 18 )
(D . 90




16

T i O

. L
ir you needed a new punch card for each question, yaou would use up an
S~
= I.._/_J!
extrememly large number of cards. — ™~ -
T~ _—
=X
=

An M.B.0. is one of the important points which you will have learned as

a result of studying this course. It is not the name of the book.

)
- Q
Return to page 7 and try question 2 again. \
o1 B




17
1

Since each segment calls for a new punch card, and thare are 5 segments
to a volume, a student needs 5 cards for each volume. There are 18

volumes, hence he needs 90 cards-
Therefore, this choice is correct.

You have now completed this segment. Before going on to Sagment 2,

be sure you have understood exactly what you are supposed to do. If you
have punched more than one hole on 5 line of the punch card, except for
line 1 where you should have punched Z:N you have made an error. That

1s perfectly all right, provided that you learn from it. If you punched

any hole without meaning to, you will have to practice being more careful.

When you are ready, ask your instructor for the answer matrix for

Segment. 2 and for a fresh punch card, and go aﬁead.







Volume 1 Segment 2 begins - re:

Obtain a PUNCH CARD from jyour instrucfor. In addition to the other
identifying information tiat must be furnished by you, vou are asked
to punch out the folleowain

COLUMNS 48 aric 50 . 2 (Sequence Number)
54 +ad 56 0 4 (Type of Punch Card)
60 anua 62 0 1 (Volume > .mber)
66 .nd 63 0 2 (Segment Number)
PRELIMINARY NOTES
Some of the streets of a certain city are numbered -i1nsecutively from
1 to 10. Let's assume tha" you happen trn live ¢ - street number 3 ,
while a friend of yours lives on sti et number 7. If you walk from

your house to your frieud's house, you w:il pr.. streets number 4 , 5 ,
and 6. VNow each of these otreets i1s a nlace. We say, in mathematics,
that with every number we can assvciate a 1.0i it (place) on a number line.
In this segment, this <@ arle, but very impurtint idea, will be developed
and studied in more dew L.

Your READING ASSTIinMiiT for this Segmrat is pp. 1 - 5.

You will now be asked ¢ series of quustions to draw your attention to
the more important po:nts.

e s o o e L e e Tt o o % e ot S ey e e ot ot R e e i S e . e O st e s e Ak s S T i ot B Jt et P St o e S ot

Rncognize which of the following, numbers are natural numbers.

, 1 1 8
0 3y 3 > 8 3 18 > 2

Choose the lettar which l;as only natural numbers, selected from the

© set, written next tw it.

(A v, 3 © 3,

oleo

oo

® 1+, 3, 2 ™ 0,3,

O



Whole numbers are the natural numbers with one addition. Zero is not a

natural number, but it is a whole number. The

aumber

hus, any natural number written with a denominator of 1 is a whole

mutber.

Fi

nally,

1.1

1.1

= 1 since any number, other

than zero, divided by itself is equal to one.

Please go on to question

Question

4

4

, below.

T o e e A ot eyt e . . S o e e P S oy s e S P R A ot S et T . = B o o o e e e T oy e g o e o ot o e g oy e S o ot ot e o

Apply the proper principle and determine which of the following state-

ments are true or false. Select the le:ter which labels the correct

combination of truth values for your answer.

1.

II.

ITI.

Every natural number can be written as a fraction.

There is a largest natural number.

Every fraction names a whole number,

(A)

(B)

I

II

II

III-

is

is

is

is

is

true )
true

true

false (D)
false

true

I

II

III

II

III

is

is

is

is

is

true

false

false

true

false

true



Your answer i3 couvrect.

1 3
34 38

]

n ln‘ll/;J!LJJJILIl‘IIJx]iII
0 ' 3 4 5 6

T
N

=
b %

Please go on to questicn 8 below.

Question 8
Apply the principle and select the letter which corrsct. :nswers this
question:

Points K , L , M, N are equidistant on the number line

drawn below: what is the coordinate of N ?

’

(a) 5.0
(B) 10.0
(C) 7.5

(D) 5.5




Sorrw, but »: v chnice iz ot correct.

Counting numb znd naimral numbers ire t. 2 sezme.

Zero is not & ounting number.

Please raturn o page 33 and try question 2 again.

1

Did you mark of " tenths " on your number line?

Sorry, your answer is incorrect,

37 and t— . Ziam 5 again.

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

If QR is ~.% as long PQ we must Zirst fiad the _ength of PQ.

Ry subtrac-.ws, F's oordinars from thz: zf ¢ , vz fZnd PQ to be
4.75 urnit. mz. Tte QR oz twice tilat, or

4.75 ) or ... units long.
Thus, tre d. zte of R ile found by agizi- _:

£.25 ( thz coori: nztz of Q)
-+ <.50 ( ths Zist -.ce “rom Q to R)
O the -por .nat- of point R.

(0.7 answar s cerrect,

l..2se gco on o questiorn 10 , below.

2

waestion 1o

.zply tbe proper princip. and select the lett: : which coiectly Aanswers

+21s ques=icn:

What is ths <“oordinate of point X on the number line

drawn be. v if YZ is -% as lonz as XY ?
X Y A
1.2 12.9
) 2.1
z 5.1
(C, -3
- 3.4



The natural numbor. - -2 ,3 .. .. aad so on.

Zero is not a nz-u: =ber.

Please return tc czi: 18 and try question 1 agairn.
2

We don't agree.

Is there a larges- =atural number? Suppose you write down the larg-=et
natural number you cac:
We can always make it larger by adding 1 to it.

Thus, there is no _argast natural number.

Please return to rug2 19 and try question 4 again.

Z

ERIC

Aruitoxt provided by Eic:



Nr=zars such as

1 1 - -
] are cal a=d frac: 3.
. racziors are mot marurz . nITDEYS.
Please return to page .o zZnd try question 3 agai.
24
Jid you forget the mgznirz of " between '' ?
Zetweem means not 1: :luding The end poi-:m.
Tz example,
T,T,V . &&i W zzre pemeen § zmd X , or Iz

¢ Thar words, there a—= fowr _zfters b:rtwes 5 and X iz the zlphabet.

Retirn to page 38 anc¢ try quastion 11 agaian.
7

ERIC

Aruitoxt provided by Eic:



Dic yo. craw =z nubaer line o help you with chis zr:o>lem?

Find poiznt 7 , " count 4 units to the left, ard ren another nalf

lease raturn © fage 31 and try question I agair
2

—_— - [P,

r{

Lraw a ~.wver 1ins 4 -ark off segments of

integra’l values, tw=" £’nd

What are the nat=~=z1 numbers between them?

Please return to -=zge 43 and try question 12 again.
2

ERIC

Aruitoxt provided by Eic:



,
The numbe: 1 3 52 mixed number, not a counting number. Mixed
nucders as well z= zerc and decimeal numbers a-e not considered " naztural "

aumders cr counting numcers.

P_cas= return to pagz 33 and txy quastion 2 again.

oo
[e)]

o .

It's vary easy :0 == .:arelasg!

Re-read the queszion. Does it say that R is double Q ? Or, does

S

it rather say thut QF 1is twice as long as PG ?

By would you deternirs how leng »#Q is?

Please return tz pag2 40 and try question 9 again.
2

O

ERIC

Aruitoxt provided by Eic:



(-

Afzer drawing the number line, we can mark off divisions of ! tenths .

Now we can begin at 8.8 &ad count 5.5 places.

Your amswer is correct.

! , , '
[rnuhutdﬁ,nluluLJAIUIUAz11HIH¢J¢LuLu4¢LJuiU4LhJJd,,llqjg,r
s} | . 5 ' 5 2 1 iZ '3 L.’-{ =

b
R <
- . 2
1 Unit i
[ _ |
———— 5 Units
Plezse go om to question 7 elow.

27
2
Question 7
Apply t-= proper principle ani select the letter which correctly answers
the gquesriow:
. . 3 :
Two points 7 and 5-§ are chosen on a one-foot

ruler; how far apart zre these points?

3 i .
@ 2% _ (© 1

e 3

(B) 2

P

(D) 12

(o 31%;}

L4




We den't agree.

1 .
The number l‘g is @lled a mixed number. It consists of a natural

number and a fraction.

Pleas2 return to page 18 and try question 1 again.

Sorry, we don't agree.

Can you represent the fraction one~third as a whole number?

Please consider your choice.

Return to page 19 and try question 4 again.
2



1 1s considered a whole number since it is written with a denominator

of 1.

Any number divided by one equates itself. However, if the numerator is

1 e s .
one such as the number 5 it is a fraction; not a natural number.

Please return.fo page 36 and try question 3 again.
2

It's easy to be careless.

How large is the interval between points K and L ?

Please return to page 20 and try question 8 again.
2

O

ERIC

Aruitoxt provided by Eic:



Good! Your answer is correct.

1"

When we are asked for numbers ' between two other numbers, the end-

points are not considered.

Please go on to question 13 below.

Question 13

Apply the proper principle and find how many natural numbers there are

between .7 and 8.7 . Select the letter which labels the correct
statement.

4 8

(B) 7

€y 6

m 9




You correctly omitted O and 1 = which are not counting numbers.

3

However, you included decimal numbers, which also are not " natural "
3 3

or counting numbers.

Please return to page 33 and try this question again.
2

Your answer is correct.

Please go on to question 5 which follows:

Question 5
Draw a segment of the number line for reference and label it appropriately.

Apply the proper principle and find the coordinate of the point that is

/
+

units to the left of point 7

ro| b

Select the letter which labels the correct statement.

(4 3 © 1

N
N |

(B) 2 (p) 3

ol







What interval did you use on your number line?

Did you make each point of a unit away from the previous one?

1
8

3 %- then, can be considered 3 %

Please return to page 27 and try question 7 again.

It's very easy to be.careless!

Please re-read the directions in question. 10.
How long is segment YZ? What relationship does this have in our
problem? If you find YZ, then find the length of XY. Then can you

see how to find the coordinate of X?

Please return to page 22 and try question 10 again.
2




This is crrrect.

Although %— looks like a fraction, it actually is a numeral for 4 and

is, therefore, a natural number. The natural numbers are the " countiag
numbers .
Please go on to question 2 below.
33
2

Question 2

Recognize which of the following numbers are counting numbers.

0,1,1.1,1.2,2,1%

Select the letter which has only counting numbers selected from the

above set written next to it.

4) T, 1.r , 1.2 , 2 {

{B) 0 , 1, 2

(© 1, 1 % , 2

(D) None of these other choices are correct.



We disagree.
One of the letters does have the correct answer next to it.

Please reconsider your choice.

Please return to page 36 and try question 3 again.
' 2

Please check your arithmetic!

Segment PQ's length can be determined by subtracting the coordinate

of P from that of Q.

[

Please return to page 40 and try question 9 again.
9

ERIC
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AlLel Ulawluay 4 uuluvel lli.e, we Cdll 10cdie Lile poine, / 4 dua unen
count four units to the left, arriving at 3 . Now go one-half a unit

farther to the left, 2 %—.

At e — ——t
0%1 2 3 4 5 6 7 8

Your answer is correct.

Please go on to question 6 ' below.

Question 6
Draw a segment of the numbar line and label 1t appropriately. Apply the
proper principle and find the corrdinate of a point that is 5.5 units

to the right of point 8.8 . Select the letter which labels the correct

statement.
oe .
(4) 15.3
(B) 14.3
() 3.3
(D) 13.3



Zero, the mixed number, 1 %-, and the decimals, 1.1 and 1 , 2 are

not natural numbers.

Since each of the other answer choices contained at least one of these

along with the counting numbers, your answer choice is correct.

Please go on to question 3 below.

N w
(o)

Question 3

Recognize which of the following numbers are whole numbers.

o 2 1 3 1 11
> 1 > 2 > 1 > 3 2 1.1

Select the letter which has only whole numbers selected from the above

set, written next to it.

2 3 1.1
(A) 0 s I s 1 ° 1.1
2 1 °3 1
(B) '1‘ s E ’ 1 3
1 3
@ 0 7.7

(D) None of these other choices are correct.



borry, we don't agree.

Did you count £rom the point 3 %- to the 5 % ?

It seems thzt wwz: -counted 3 %- Leyond 5 % .

Please returr tc page 27 and try question 7 again.
2

It's very eas. to be careless.

The fraction 2%- does not symboliie the interval between 7 and 22

What does a fraction sygnify?

Please return to page 538 and try question 15 again.
2




O

ERIC

Aruitoxt provided by Eic:

uu_blll\’l.k\_ -~ e — Lo n 7 Witd «O AL J.CLLS wile
so, XY idis 3.1 wunits in length.

the number line, it's coordinate must be lesuws.

Since

L do ulrcc LALLlED Llila L ;
he left of Y on

lzrefore, we must

subtract the length of from t:.- »osordizzte of Y to £iad the
coordinate of .
zince Y is 10.2 +ii=n we subtra:t t.e lenzth of XY ' coordinate
£ X i 2.1
10.2

8.1

2.1
Your answer is correct.
Please go on tc question 11 below..

Question 11

Apply the proper principle and. find how many natural numbers there are

between 10 and 15

answer.

a) 4
(® 5
(c) 6

Select the letter which labels the correct

(D) An infinite number.

*

e



vuUod Luur audwocl Ld LuULILeCL.

The first natural oumber after .7 is 1. Before you reach 8.7 , you

have counted throvgh 1,2 ,3, 4,5 ,6 ,7 , and 8. Thus,

are elght natural zmmbers between .7 and 8.7

Please go on to question 14 below.

Question 14

Apply the proper principle and find a number between 1 , 4 and

Select the letter which labels the correct statement.

0:V) 2.9

(B) 1.14
© 1.54
(D) 1.45

there

1.5



You can finc the distance between K and L by subtracting their
coordinates Since each of the points are equidistant, the coordinate

of N is

2.5 + 1.5 + 1.5

Coordinate of N 1is 5.5 .

Your answer 1is correct.

Please go on to question 9 below.

Question 9
Apply the proper principle and select the letter which correctly answers
this question;

Wkat is the coordinate of point R on the number line

drawn below if QE is twice as long as PQ ?

4.5 9.25

)
P Q R
(A)  27.75
(B) 13.75
() 18.75
(D)  18.50




number is made up of the natural number which is the largest possible

quotient and a remainder. As a mixed number

) S 1
> s expressed as 3 7

Pleas= return to ega

g
[g] Res]

and try question 15 again.

We're sorry, but we disamree.

A is mot between 1 and

N

. Did you draw a number line to help you?

Please return to page 52 and try question 19 again.
5 :




1 . 1
Between IZ and 2 exclusive, there are two marks; one at 15

the other at lg- . Between 2 and 3 inclusive, there are five

rofin

1
marks. There are two more at 3+ and . Thus, there are

4

2 + 5 + 2
or nine marks in all.

On looking at it in another way,

1 _ 5

T =3
and

3 _ 15

34“4

Between 5 fourths and 15 fourths there are 9 fourths.

Your answer is correct.

Please go on to question 17 below.

Question 17
Apply the proper principle and find how many whole numbers there are

between Zé- and g- inclusive, that are also divisible by 3 .

Select the letter which labels the correct answer.

v

(A) 2
(B) 3
. (©) 4
.(D) None of these.




Right! There are four natural numbers between 10 and 15
The idea of '"between' means that the end points are not to be part

of the segment.

Thus, we only consider the numbers,

11, 12, 12, and 14

Please go on to question 12 below.

Question 12

Apply the proper principle and find how many natural numbers there
are between

3 1
ZZ and 85' .

Select the letter which labels the correct answer.

(A) 8
(B) 7
() 6
@™ . 5




1
It's very easy to be careless. You were not asked for the sum of the

coordinates, you were asked to find a numbz:r between 1.4 and 1.5

Please return to page 39 and try questinn 14 again.
2

N~
£~

Sorry, we disagree. Did you sketch a number line to help you with

this problem?

e | el A|.J i I o
1 T 2T 3
CEPY S
172
«— >

Now we're “ssuming that you can find the midpoint.

Please return to page 56 and try question 18 'again.
2 A




i1t seems as though %- would be the midpoint between %- and fg

because 5 is the midpoint between 4 and 6 .,
However, it is not true. The point midway between two points could

ve considered as the "average" of the two points.

Please return to page 62 and try question 20 again.
2

This is only one of three choices which you were offered which have
the value 14 ,

Therefore, this choice is not correct,

Return to page 63 and try question 1 again.







Please return to page 40 and try question 9 again.

Did you draw a number line to help you with this question? Find the
point corresponding to .7 ; find the spot that corresponds to 8.7
and then count the number of natural numbers that fall between your

two points.

Please return to page 30 and try question 13 again.

A




3 and*- 4

Your answer is correct.

4

Please go on to question 16 below.

Question 16

Apply the proper principle and select the letter which correctly answers
the following question:

A 6-inch ruler has a mark for every one-quarter of an inch. How

many of these marks are there between l%- and 3%— ?

a) 12
(3) il
(c) 10
(D) 9




What is the value of 4.5 + 3 7 And what is the value of 3 + 4.5 ?
If you still get his choice, you must have made a mistake in addition

since this choice is not correct.

Please return to page 60 and try question 2 again.
2




Please return to page 38 and try question 11 again.

Let us ask you a similar question.

Is $1.14 between $1.40 and $1.50 ?

Please return to page 39

and try question 14 again.
2




Please return to page 58 and try question 15 again.
: 2

50

2 »

Sorry, we don't agree. Did you forget the meaning of 'inclusive''?
Suppose you correct the given fraction to whole numbers and then
list the numbers between them on the r.umber line. The re-read the

rest of the question before you make your answer choice.

Please return to page 42 and try question 17 again.
2




Please return to page 69 and try question 1 again.

You are probably used to doing subtractions with one number

uader the other. If you write it this way:

x

Do you now see your error? This choice is not correct.

Please return to page 65 and try question 3 again.

ol

written



1 of 7 is 7
2 2 4 .
This can be refgrmed as a mixed number l%

Your answer is correct.

Please go on to question 19 below.

Question 19

Apply the proper principle and find the coordinate of the point that

lies midway between 1 and g- ' Select the letter which labels the

correct statement.

) 2
(8) & '
© 5
(0 2

ot}



Please return to page 39 and try question 14
2

again.

Sorry, we disagree!

Make a sketch of such a ruler to help you.

Return to. page 47 and try question 16 again.
2

W
N



Please return to page 62 and try question 20 again.
2

Sinice the sum of any two numbers is a number, both of the additions
are possible.

Therefore, this choice is not correct.

Return to page 60 and try question 2 again.
2




Please ve: irr °n page - try cuestion 5 again.

What di. - .. ;ct for the valuz of R ? 1If you had trouble dividing
2 by .2, you should remember that it i: necsssary to move the
decimal point in the divisor to th# right of “he number. Since that
moves it one place to the right, you must then move the decimal
point in therdividend one élaée to the right as well. Since the
dividend was 2

What did you get when you moved the decimal point?

N
f
=
MO

2
e.g. 5 = =

G

Please return to page 90 and try question 7 again.
2

wu
Lo



The whole rumbers between 12 and 3 inclusive are namely,
12, 11, 10, 9, 8, 7, 6, 5, 4, 3.

Of these 12, 9, 6, and '@ are .ivisible by 3

Plezse continue with question 18 below.

56

2

Question 18

Apply the proper principle and find the coordinate of the point midway

between l-l and 2l

4 4
Select the letter which labels the correct number.

2 ‘ 1
a) 17 (© 13

3
(B) 17 (D) 1.2




Please return to page 62 and select another answer for question 20 .
2

w
N~

Since this choice offers two different Subtractions, and one of

them is not possible to do, this choice is not correct.

Return to page 71 and try question &4 again.
2

O

ERIC

Aruitoxt provided by Eic:



Please go on to question 15 below.

58

1

Question 15

'Apply the proper principle and find between what two successive

9
natural numbers :% lies. Select the letter which labels the

correct answer.

a) 7 and 22 ) 3 and 3=

N
(@]

(B) 3 and 4 (D) 2 and 3




Please return to page 52 and try question 19 again.
2

Weiting the example in the way you are used to seeing it:

-

You should recognize that the larger number is being taken away from

the smaller, whichk is impossible for you to do (at this time)..

Therefore, this choice is not correct.

Return to page 65 and try question 3 again.
2

(9]
[NS] V=]






