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PREFACE * -

Introduction -

2

. !

This is d program written expligitly for low-achieving mathematics
students at the Tth and 8th grade leyels. The ,materisl ¢losely parallels the
new SMSG Secondary School Mathematicf project. The same major topics found
in the regular edition are presented, but without the depth and the verbaliza-

tion of structural ideas. g

| {
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2 .

The program is based on an earhex project the results of which are
reported in SMSG Reports Numbers 6 dnd 7. It has been tried with, low-
achieving junior high school students including classes of students from
,minority groups . .

. .

s s

“Ims, .Characteristics of Low-Achieving Students

: Observation of tyﬁic&bs&gﬂ;@qts who fall into tge- category of low-.
achieving math studenté leads to tefisir assemptfions regarding the pre-.
conditioning these students have experienced.

First, it is likely that they have a poor image of themselves as s'tudents
in general and of mathematics in particular, partly as a result of a history
HOf failure. It is essentialp that ghe student's self-image improve if he is to
learn. The text materidl attempts to provide built-in success through the usé
Qf.aevelopment‘al class discussion ekercises and pre-tests. For effective use,
the teathermust exhaiyst every ‘opportunity to ensure the student's success. |
The pre-tests give the student ke ®pportunity to, make high scores on the.
tests. The teacher-is rged to rewfrd the student With dppropriately nigh
grades whenever possible. -t
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Second, these students may bve L)reoccupied with their own emotional or
physical problems, and these may very well contribute to their disorganization.
Additional organizational demands such as having books, pencils, homework, etg.,
are often unrealistic expectations. Many times the best that can be hoped fo;i
is that the student gets to class more or less on time. The teacher should be .
prepared to supply students with pencils as needed without penalty.

. ’ &

In ox?ef to minimize the demands on the student, g lesson a day is handed
but\to be filed in their notetooks and kept in class. All work is to be done
in class. This relieves the student of the bturden of remembering his text
and/or homework and assures him of a source of help when he needs 1t. Each
page of & lesson is numbered with the same number followed by a letter. For
example, Chapter 1, Lesson 1, consists of pages 1-1, 1-1a, 1-1b. Lesson 2 is
numbered 1-2, -2a, 1-2b, 1-2c, l-2d, and 1-2e. All the pages of a lesson
are to be handed out 2t the ss\néue. . ® .

Third, it is probtatle that these students have been denied the opportunity
to attempt more conceptual mathematics tecause of a lack of computational
skills. Typically, they have Yeen subjected to a.rdte drill approach in an
effort to strengthen these ski llg. ' Often this has the effect of increasingly
boring the student and reinforcing his negative attitude toward mathematics.
An effort has Leen made to relieve the student of much computation through
‘extensive use of tables. It is felt that' this will allow the student to focus
+upon learning concepts and that this will te a more interesting and rewarding .

(€) N ) - .

RIC Tt A IR < .
“ ) ‘ .

0
%

.



“*

approach. There is some indication that through repeated use of tables the
student does, in fact, improve his computation skills without the routine of

excessive drill. .

and a short interest span. [n some cases this is a reflection of poor reading
skills, This problem is dealt with by the fommat of éach lesson. Typically,

. there is a short introduction followed by a developmental class discussion
exercise. These exercises must te discussed,with as\ much student involvement
as possitle. Rejection of a student's incorrect response only reinforces his
unwillingness to involve himself im mathematics. Lecgidre methods.of presen-
tation are definitely not recommended, as this method provides the student
-with a built-in mental &scape. Evén though it is difficult to achieve,
student involvement is the key.

A

\
Fourth, these studentsaEharacteristically exhibit a short attention span

-

Class discussion is followed by an exercise set., The teacher is cautioned
not to "abandon" the class at this time. Rather, the teacher sh®ld circulate
about the class making available all individual help necessary. Having correct

. answers in the took is regarded’ as evidence of success and a source of pride.
The teacher is urged to capitalize on this by ensuring that the student gets
correct answers even though initially the teacher may have to supply the
answer. As the student's self-assurance improves, he tecomes more willing to
risk answers of his own. Even then he may need frequent reassurance. "Is
this right?" is sn often repeated question. Always give the student all the
encouragement he needs. e ) '

’ . Bvery effort has teen mad® to keep the reading shoyt and at realistic
levels. Eyven so the teacher should te prepared to read material to certain

students.

o

Tests

e At the end of each chapter there are three tests. The first, a pre-test
Jig.intended as g teaching device. Each item is referenced to a‘section numbei'
in thé’dhapter Juss, cqmpleted. Apswers are found+in this commentary. The
student is instructed to re-read the sectionhs corresponding to incorrect items.
I£ he still needs assistance he is further snstructed to "ask his teacher”
Students soon learn t 1 good understanding of the pre- -test items is almost

_ a guarantee of success) "the test following. Some pre-tests are lengthy and
may take more than one period.

* The chapter test following the pre-iest is intended for studen+ evalua-
tion. In most cases 1t is identical to qr closely resemtles the pre-test.’
This is intentional ss it Pprovides the student with the opportunity to receive
- 2 creditable grade as a tangible reward fQr his efforts.

The student should te permitted. to usq his tables for all work including
the pre-tests and chapter tests.

After the -chapter test there is a short review test of selected previous
topics. Answers are given following this "Check Your Memory: Self-Test". The
student should grade himself. MNo additional review is recommend?d

Recause séctions from earller“chipteYrs are revidwed, the teacher should
. make suré that when each chapter is finished #he text is ineluded in the
.clas3room Jivrary. For, instanece, students warking in, Chapter 13 should have
_ the complete texta &6f Chapters Y through 12.readily availatle.

iv
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Thése students show e,;rid‘ence that they are more comfortable if a set
classroom routine is followed daily. A suggested routine is as follows.,

o l.
2.
3.
L,

\

Classroom Routine

Pass out student notebooks. X
Pags out the daily lesson. * ) T
Supply pehcils as needed. .
Begin the lesson.

1.

2.

3.,

L,

S
6.

5+ Take as much time as required on Class Discussion.

6. Have students do the exercises. Make yourself svailable
. for individual help during this time. .

T. Collect notebooks which are retained in the classroom.

Materials and Supplies
aag

A |
The material should be reproduced on three-hole punched paper for easy
filing in sBudent notebooks. :

A three-ring Jooséleaf binder is peeded for each student. About .5
chapters will fill a three-ring binder at which time the student showid
transfer the material to a file which is accessible for ready reference.,

A classroom set of compasses . o .

\

PN

A classroom set of scissors ’
A classroom set of protractors L -

A clasgroom set of 6" straight-edges. These can be made easily and N
cheaply by cutting up pleces of tag toard.or heavy manila paper such as
file folders and can be considered expendable., -’ R B
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Teachers Commentary

i . . ’
2 ———="Chapter 10

S ' -DECIMALS ~ - C{

Some students who have t'muble computing with fraetions find ¢

'it,easier to use decimal equivalents. To do this, however, they

- need %o undexis‘tand ";Doth place value and th"e.relationship between
"¢ fractions and decimals.

’ * v
L .

Because all ‘students have had some experience in cpmputatior;'
¢ .7 .. involving money, the decimal point is introduced in terms of
<~ . -dollars and.cents. . B}

)3

N

e o T e objectives'- of this. chapter are: ’
- & o ] LI ‘e . . »
N S . '

L . 1. to teach the s.ho;ﬁ @ivision algorithm; -

.
C e . 3 \

s, R o extend the concept of plade value to include

. > N . " ) ”
-, ( numbers less than 1 ; ) N e :
N B ’V: . e . - » . - 2t . o
3. to teach students how to rename decimals as frac'tions

N . . -, 3
and vice versa; . 3 . * o

= o .
et Y, l'i:o teach students to add; subtract, multiply, and , .
ividgusmg decimals. . . c '

3 .
[y
-

' T’nmugh?ut the chapterz the emphasi‘s is on the fact that the
’ decimal point separates, whole numbers fmn(numbers less than 1 . ‘

In the summary at the end of the chapter, the studenf is urged to T
£ind out whether an answer is reasonable by locking at the whole - :
‘:numbers involved. The teacher should inttoduce this in discussion
as soon ‘as s%udents begin operations on decimal numbers to prevent
mistekes like these: 5.6 X 3.1 equals 173.6 , or 2.059 + T.1
equals 21.30 or 2.130 , or 213.0 . ' ’

Most important of all, we want students to beélieve that a %

fraction and its de~imal equivalent feally name the same numbei'.

s

. ~
.
n
s
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Lessonflo-l.

The short division algorithm speeds up éivis;on with one-digit
d?%isors, which are the ones most, often used in.rensming fractions

as &écimals.

Class Discussion - Page 10-lc.
. -,
koo

'“ ] {v) 2

300

No: ¢

)
4
"\ 4

“Yes -

- ——~
: Y
’.v ~ Y

G
Hy 0
S
-
®
%

(e) 35 ‘
(a)
,»(ﬁ)
gy Yo &

1 hundred is left

are 2

-

’
}‘{g:.’.,‘; 2:4 .

L2y

M

(1)
(g)

(n)

(1)
(3)

(g)

(n)

(1)
(9

(k)
(2)

A

7x5 =35 so TX500 = 3500

*

Some students way be. reluctant to give up the long
' division algorithm and of course should not be forced {5 do so.

Most, however, after a little practice £ind division less tedious
‘ and make, fever mistakes when they use the shdrter algorithu,
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2. (a) 21 X700 = 14700
The- 7 in the &n

(v) 21x10=23

The 1 in the answer means

(e) 21 X3 =63

The 3 in th; answer means

‘(o) WL 7;3 g
“Ibce;r_'c'ises ~ Page 10-2b.
L 13’73,,, phareme " f\
3. '?663‘6:% L _'
5. 5h§%(of 5 )

' Iesson 10-3.

Exercises - Page 10-3v.

Ta. 41, 55
. 33+ $1.60
b, ¢ $49.35
5. $.9%5
6. $8.90 ‘
7. $13.75 -
8. $.30 -
9.. §.65
10. ¢.05~ .
g

2.

b,

6.

i

‘;i._; -
B ‘1“ Bie Sl
10-'1‘0-3
L J
17
JRPTR
-~ < ' R
!
~
-
N ’
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" of another dollar. If we write $.63 , the 6 means

S Lo .
l’.pu—.‘ - 2
. .~

F‘_;.m:.n -t

Lesson 10k, - . e N . . X
Class Discuss:i.on5 - Page 10-k,
6; means § tens and 3 ones. ,
630 means 6 htlndre(i.s, 34 tens, and O ones.
The iiigit 6 in 630 has 10 times the value 'o; the 6 in 63 .

The digit 3 in 630 has 10 times the value of the 3 in 63 .

[

In money, $63 00 has 10 times the value of $6,,,30 . ﬂ.‘hq

_number of whole dollars iy $63.00 is 63 because tu_‘j; is the num'ber

to the left of the decimal roint.

With $6.307, however, we have only 6 ~whole dollars and l%

—6- of a dollar
10

3 ¥ , )
-——-100 of a dolla;r oy - \

The decimal point- separateé the whole number of dollars from the

and the 3 maans

--part of a dollar less than 1 .

I.n ’Ehe "times lO" machine, the input is $1.35 and the output
is” $13 S50 v “ftie decixnal‘ po‘.tnt move& one place to ‘the right.

‘e 0 .

""” e AL NS ‘..‘, Fe R
N & u--- e

1.

£fix —10x

. ) Input Output Wy L2
L. (dollars) (dolla;rs')
. #1135 13.50
B , 2.18 . _21.80
R WA _5.70
A a5 _47.50
S sas vl 310

-

”
-
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EXercises - Page 10-bb.

With money, when you multiply 'by 100 the decimal point maves .

2 +places to the right.

, v
. . £ :‘ X e 100x ) '
-V ‘ Input ‘Output ) '
' . |(dollars) | (dollars)
' 1.35 135.00 ‘ ‘
) 2.18 | _218.00
. 51 57.00 ’ L
iR ] _¥75.00 N
‘ 10.00 * | 1000.00 ,
d 3.1k 314.00 ; ‘ “
. ' 49 49.00 N
-~ 16.83 1683.00 ‘
\ e | _swo |
< . <
' Lesson 10-5, S - : .

N

Be sure that students understand that zeros are unimportant .

except when they a.ppea.r between sope non-zem digit gad the decima.l
pointo . . B . - ‘ *

. 1 .
. .

Class Discussion.- Page 10-5a. o ‘ - -

To get from any ¢f "these num'bers to the one underneath it, we

move the decimal point one place ta the righ C . ' ‘ ©

This is multiply:lng by 10

y

5 :

If vwe start a.t 1000 and go to- lOO the decimal point mowves .

one place to the 1eff,. . . s . ..
' This is dividing 11000 by 10 . . 4' -

Divide 100. by 10 ., 10



-
v

10-7C-ha-

To divide 100 by '10 we move the decimal point 1 place to .

L

the 1eft.
If we divide 10° by 10 we get
1 amd -i]-'a are .the same number.

The second place to the right of the decimal ppint is hundredths

place .

The thind place to the right of the decimal point is thousandths

place, because 001 and

1000

Exercises -.Page 10-5b.

— are the same number.

2. (a) 345.13
@)735.» S
().8¥760.% -

«(d) 3711661
(e) 670,434
(:;) 158 6.02
w1287659 *

L

a,

13495,
237.901
h526.73

84 7.51

100M\ 9516
898 423
6.839052

-
1

4 -
’ * e,
.
r
.
. -
-
- .
D
4
J . !
3
v -
f
» .
-
. r
D
»
L
- -
»”
A3
" ’
»
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We ask students to "tack on" enough zeros so that the numbers

Lesson 10-6.

to be -compared have the same number of decimal places. 'This helps

to ovetcome the tendency simply to write numbers with the last.digits
lined up, no matter what the place value of the, digits "Tacking on"

zeros Is brought in again in Section 10-13, Addition and Subtraction

with Decimals.

Students generally find it hard to repd decimal numerals aloud.
Although it is, of course, essential that they know the value of each
place, they should not be forced to read U459.7631 as "four hundred
fifty-nine and seven thousand six hundred thirty-one ten-thousandths" .
On the contrary, the separatioh of whole number from fraction is
emphasized. when‘gtudents read, the whole nTmber in the usual way,

"four hundred fifty-nine" and then say, "point seven sgx three one
‘ < " ? ‘:3
€ .

e

Class Discuseion - Page 10-6a.

R (e) ".123 > .1229

C
O

Aruitoxt provided by Eic: '

2




—

Exercises - Page 10-fc. ’ -
1. .07 > .009% 6. .oooor > WMoor

2. 5001 > .0999 ‘ . © 7. 2.03°_< 2.079

3. L0001 < .0091 8. 143.07 > B.06

ko .0286 > .00989 * 9. 593.76 < 593.761 ’
5. 397 > .0309 10.  7.605 > 7.6005

The flow chart for writing dec@mals as fractions makes for a
purely mechanical process 11y remembergd, and calls attention
to, the relationship bégg;:;eiie number of zeros in the power of 10
in the denominator and the number of decimal places. This relation;
ship is used in later sections of this chapter and in the presentation
of scientific notation in Chapter 13. RN

’

Exercises - Pﬁge 10-7a.

P L]
9 4019
b0 " 6 1000
2. 10 « ~ ' - r7': 100 , -
AT ) €057 -
3. 100 - : 8. Tgl'oooo
k., 4581 R T e, 2
16Q o g 100000 ,
5, 163, < ' 1o, . 1000007 ‘
<1000 ) 10000
. €
o ! :
. » . ‘ \
- Q
. ' o .
‘iv




gssogn 10-8.
Class Discussion - Page 10-8.

4 .

Dih\le 2000.0 by 5 . You get 400 . (or %00.0)

1
L’go'g and 400.0 are different names for the same number.

P

~

Divide 200.0 by 5 . You get E . (Or 1#0-9) ~

go—g—'-q and 40.0 are aifferent nemes for the sdhe mamber.

. M -
Divide 20.0 by 5 . You get Lk .. (or k.0)
RN t
205‘ 9 apd 4.0 are different names for the' same™number.
' .
The decimal point in thé numerator moved one place to the left.
The decimal point in the numbers oh the right moved one place
to the left. ' ) ’ ’
¢ 2.0 divided by 5 is .k i '
. . . &
‘ r2.0f 2, :
) 5 ‘ ’
3080250 (or 50,0)° .
-396.%': 5 (qr 5.0) . L
' %.: 5 ': . ’ .
Exercises - Page 10-8b. )
1. (a) X.g “
5 .
“h ’ . -
b) == .8 S - . Co
(v) 5
2
:‘«;:-’::. ’ '
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‘ Aruitoxt provided by Eic:

" (Class Discussion - Page "10-9a;

-

[ » [N
‘gection. - v

. 10-7C- 9
- \f ) .
2. {a) -gvge I .
- . [ g
» 0 e 3 \
BROIE-EE? o >.’,.
() g=475 . * ‘
10 ) ‘ " )
3. (a) T =5 , y
1 . )
b) == .
() 5=.5 ‘ f ‘
b () 122 ST,
0 ! .
() R=25. , ST
(e) %: .25 § » * ‘
Lesson 10-9. v o ST, .
- i : N\
This section again emphasizes the idea that fractions/;’re'diyision .

r%lna ._5. ’
etc. Repeating decimals are delax&l ‘“anf;i;: fhe next ‘

-~

o

expressxons and reinfdrces the equality or. same-ness of '8

3,

.75. and

-
-

. o .

e t

If we yant to change %36 to a decimal, we copy the numerator, 13 .
S %ere is gne zero in the denominator. There will be oné decimal place.
13’ s .
ot 3 T ~
3 - ~




-

O

Aruitoxt provided by Eic:

FERIC

19 . There ave 3
decimal places,

divided by 10 is 3 stenths.

Exercises - Page 10-De. s

ax
If we want to change -l-% to a decimal, we copy the numersator,

zeros in the denominator.

;
o T\ .
.

L pears 13 aivided by 10. '

10
10[13 ,
C‘z;n you divide? “f_es.

The left-over 3

v

C e
13 . .
0~ 3 N

. 1000{19 ’

Can you divide? ‘No. \ .

' 19 = 190 tenths

*Can you divide? No. -
19 = 1900 .hdn‘gfedi:hs )
.Can you divide? «Yes.
;N T
/

/
(2) .25
“(v) 37
. (c) ‘.h .
R —
rla) 9 S
Ye) 81 . X ™~
T (r) .8 .
. - - “e
(g) o625 -. '
(h) ":3 .
(J g '
12
” -

There will ve 3

is 30 —€dths. <You can divide. 30 tenths -

10-TC- 9a -

%




2.. (a) 125, - () a5 S
(v) 2.5 v (g)+ 26
(¢) 1.4 ) .
(a) 2.25 . ") s
(e) .2 . (3) 1125
- Iesson 10-10. ' ) ~

No attempt is made in the entire chapter to show students how
to rename repeating decimals as fractions, but you may encourage them
§= .3 ,g- .16 and

g ? '
= e . B

Rev1ew briefly what prime factomzatlon mesns. Students do not

to memorizevcommonly-used fractions such as

win

ne‘ed to write prime factorizations of denominators but do show them

that there is a reason why repeating decimals repeat.

" Class Discussion - Page 10-10.° ,

- *,
When you divide 10 tenths by 3, you get 3 with a remainder
of 1 tenth. Ce

Jhen you divide 10 hundredths by '3 ; you get 3 “with a
'rema‘inder of 1 hundredth. i

When you divide 10 théus;andths by 3, you get 3 with a
" remainder of 1 thousandth.

POl

T &
~

T I ) . e -
[ \~~vk'l"(m~ 13
B ) zn- W"‘w'.b
‘- &IIC ‘ . . ..
l - ‘ " . M e -

¢ ¢
n —




Since you keep on dividing 10 of something by 3 , you will
always get 3 with a'remainder of 1 . The digit’ 3 in the decimal
will be repeated. '

11[T.00 ¢

Can you divide? No.

10 tenths = 100 hundredths

.0
11§1.00

Can you divide? Yes..

(with -l-l-i ) No matter how long you

first & 0, thena 9.

N\

2.5 s
N3
X

1.75

3

1k

-

4
o~

work you will always get




-~ o, - 10-T¢- 11 -

Lesson 10-11. !

! Phe brief review of algorithms f'or whole number multiplication
;'eilﬂﬁces the idea that decimals are multiplied as if they were

R . whole numbers, ,ang.en the number of decimal places in the product
\ -is calculated. This .ties in with the way multiplication of decimals
is introduced--through fractions.

Allow students to usge any algorithm for multiplicatibn that
produces correct answers. 1In a problem such as 327 X 195, show  « '

why the zeros are written in the rartial products: R ? !
327~ o
X105
> 1635 - ..

29h3o «——Write 0O because you are multiplying by 9 X 10
‘ 3270‘> Write 00 because you are multiplying by 1 XY.LOO .
% 7 63765 .

Exercises:- Page 10-1la.

1. 188, 5. g 3.00M1 4 a0 -
5. 2516 6. 158 7. 318 8. Loz N

’ -
Exercises - Page 10-11c. "

KA . ! : .
1. 1608 o\ 2. 2835 3. L6693
b 2hos ' . 2318 6. 11352

. ¢ . l ¢
, Y
15 \

g 0 ’ -

Emc’

5

N




} , p
- -
Class Discussion - Page 10~11d. & )
13 %5 =65 .(\\ y C
10 % 10 = 100 Y -
Byos 65 “ ' ‘
So 75 X 16 = 100 & ,
¢ . .
£ .
100 ~ 65 s ,
There is 1 decimal place'ze‘in 1.3 . %
. There is 1 decimal place §n .3 . ;
There are 2 decimal places in the product. | ,—\ /‘ /
. 2 _2§ _-.’lz ". ’
i 2,56 £ 160 and 1.5 273 . ;
* 2 6 1_2 4 38’40 F 4 .':./ -
) X 15 = 220 o 340
256 X 15 = 3840 So 366 X 16 = 1000
! 100 X 10.= 1000 ‘
) = 3.840°
Therg are 2 decimal places in 2.56 ':
. 13 - '

Thers is 1 decimal place in 1.5 . ,

¥

» - .There are 3 'decimal placks in ~3.840 . "

We\count all the zeros and pat that m;ny B‘z_en_é_s_ in the answer,
The number of decimal places in a number like 2.56 Jjust shows how
many zeros are in the denominator of th;a fraction % . We just
count all ,the decimal places in’the mmbers we are multiplying and

put that many decimal places in the answer.

4

' i
JAruitoxt provided by enic | .

. Y4 L. . ! .




. 10-TC- 12 ,
Exercises - Page 10-11f. ) .
1. () .0081 (a) 2.4970 (or 2.497) Te) 1.00 (or 1) -
(v). .o00625 (e) .8976 - th) 125 , '
(¢) €14k.0 (or" k) (£) .00838 : (1) JLo»
2. (a) 1.6 . (e) 50.60 (or 50.6)
. \
(b) 125.58 /} (a) 1.86k
(a) .007 . (e) .0275° ) )
(v)  49.8 (£) 3.25%

(e), 0032 . (g) 993.000 (or 993)
(4} .0880 (or .048) v /

Lesson 10-12,

Students may be upset to find that the' quotient in a problem like .
1005 =% 1is much larger than the dividend. Even checking the answer ’

by multiplying (200 X .05 = 10) may not resssure them. Here it is '

helpful to refer once more to money: How many nickels are there in

ten dollars? Show that the smaller {he number;is that you divide by, S
the larger the answer is. ) Y

Class Discussion - Page 10-12.
If we multiply ' .5 by 10 we get 5.
. /

Since there are two decimal places in .25 , we will have to
miltiply it by 100 to get the whole number 25 .
. )

13, 100 _ 7500
.25 © 100 © 25, !
: 300

2577500 : - . :

360 X,.25 = 75.00 or 75 .

<9

,“_




L4

‘ ' - . .
. R
- 10-17¢-13
2. .
3 “ \
In the problem 6. 8 divided by .02 , you have to multiply
«02 by ;_L\_QQ to get the whole number . The name we choose to
100 , .
mltiply by 13 % \ ' L
68 lob - 680 ,
e 2
= 340
Exercises - Page’ 10-12b. ) ‘ ~ < *.
1. (s) 8 ' o S

(oY 6.25 o
\
() 5~ w b o

(d‘) 1\ . : . /
‘(e) 120 - '
5. (a) 2.5 (@) 30
(v) .25 ) .1 =~ “ '
(c) 320 " NGy e , .
3. (a) 6.1 L () 70 ;
(v) 9900 . : (£) 5
((:)) ;3 ‘ s (g) &
_ ( (n) 60

Lesson 10-;3 .

Emphasize the importance of testing whether or not &n answer
is reasonable by looking at the whole number places.

Class Discussion - Page 10-13. /)

When you write whole numbers in a column, you line up the

digits in ones place. You can always think of a decimal point as.
beiﬁq Just to the p_@_&‘of the ones place, 80 you are automatically
lining up the decimal pointe.




Exercises - Page 10-13a.

1. (v) 1.101 ) - (£) .625
(e) 1.613 (g) .803
(@) 1.175 ' (n) 3.63% ¢
(e) 1.0122 , (1) 22.625
. (v) 31.354 (£) 9.883  §
(e) 572 P (6) 1.738
(@) .64 An). .g72k
(e, -7’;8 ‘ 5 | &

»

Lesson lO-l{&.

This section restates the important ideas developed in i:he
chapter. Assign only the exercises students need. )

Class Discussion - Page jo-lh. ) L

R e e o o ™ E

To change Il; to a decimal, you divide 1 by L.

The most important thing for you tdoremember is that the
decimal point separates the whole number part of the decimal $rom
the part that is lese'than 1. Diglts to the left of the decimsl
point represent whole numbers and the farther they are i‘rom the point,
the larger the number they represent. v

a

Di'gits to the right of the decimal point represent numbers that
are less than 1 . .

. . .

* In b3 +2A,069 s the whole mumbers are 41 and 2 .

In 60.8 - 1.79 » the whole numbers are 60 and 1, 8o

your snswer should be about 59 becausé 60 - 1 is 59 .




In 5.63 X 2.1, the whole numbers axe £ and 2 . Your

answer should be about 10 because 5 X2 is 10 .

In .,L%'ib , your answer should be about 5 because r_2_§

divided by 5 is 5 .

-

Exercises - Page 10-lhkc. 4
1. (a) 5 ‘ ’ (¢) .6
e . )
(v) .625 (a) .8
2. (a) 2 (@) £
3 o 2077
®) = ’ . (e) 1000 ,
@ % 8%
. —
3. (a) 0197 < .2 (¢) 140.001 _< L40.00Ll
(v) 7.6 < 1.75 ' . (@) 987 > .9836 |
L., (a) 80.8%2
() 5h.150 .
5. (a) 5.4
(b) 1.478

(¢) 36.879 .

6. (a) .0391

(v) 2320

(c) .h2

7. (a2} 900
o) 3 {

(¢) .2




Pre-Test Exercises - Page .u-P-1.

1. (a)
(v)
(c)

2. (a)

(b)
» (e) -

(a)
(e)

3. (a)
(v)

L e (a)

(v) k.

"“'/:5- (a)
T )
(¢)

62 (a)

®) .

(¢)
(a)
(e)

(v)

k9.8

002 .
4682

580

k62

1.2

4760

375
35.97
6.066

1.30 . ",

’

10-7C-p-1 !

i

‘i"




8. (a)ﬁ
N < " ()

3

15 {or 15.00)

6 (or 6.00)
. () 26.15
~ 9« (a), .039 > .0164
N (b) .10 < .13
\ ‘ ()

0051 < .00512

Test - Page 10-T-1. .

. 1 (a)

. (b)
.~ (c)
A . 2.’ (a)
(o)

" (v)
(e)

.368
0029

*

.008

2.9 |
5.22

& '
- .0345

57.2

85 g6l7

57.21

48.94

2,01

25500
.61
16

o




(a)
(®)
(c)
(a)
_(ej

(0 .2
‘ (g)

(n)

' (a) 2

. (b)
(c)
(a)
(e)
(£)
(a)
(v)
(c)

(a)
(e)
(a)
(v)
te)

i odw

1.25

n
o

-

oo Je Ve

[1%)
=)

&

70 (or 70.00)
7.2 (or 7.20)
1600

23.25

39.7

29 > .289
01604 < .016041

“

‘078 > .06k
R —

8
~

L

.-
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THYS chapter is a contipuation of the geometry first introduced in b
Chapter G, Congruence. Since it 1s probable that the Congruence chapter was
taught in the spring whereas this chapter w:LlI -be taught inthe £311, we have .
given *he students an extensive reviev? of the basic constructions 1ntroduced . !
in Congruence. ' . . ..

Through the use of these basic eonstructions the student's knowledge of”

geometry is exbended to 1nclude.
L4

{1) Constructing parallel- Lnd perpendicular Yipes; . -

(2) Properties of the rectangle and parsllelogram; '«

(3) The use of the congruence properties of triangles to develop
*  some simple. geometric proofs. . d . S - 4

. Other concepts introduced are: : . s

- -

(1) Angle measure;

. (2) Verticel angles; , ? -
(3) Alternate interior angles; T ‘ N
. (4) The sum of 'the measures of the Englec of a triangle is equal o the »
. c measure of a stf'alght angle. . * ..
V 'P‘w . ~ N *
, - ) o - ‘
: Lesson 11-1. ‘ i 4 . . -
Worksheet - Page' 11-1d., - [N ! -
‘ ¢
i
{
i
P . [y * » ‘ N
. ) - f [‘.‘
O ‘ B P . (}o')
: . kY
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. Vorksheet - Page 11-1g.
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* Worksheet - Page 11-3,3.
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Exercises.- Page 1l-lk. . ’
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- .. ) 11-TC--2
’ Lesson 11l-2, - . . '
Workeheet 1l-2c. -
A c -
»
3 [

’ Worksheet 11-2f.

1
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Aruitoxt provided by ERic
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Exercises - Page 1l-2g, . . N
. R ¢ . S,
lo ' ' -
-
.
.
* *
A
£,
K
N
2. ’ .
L
N .
2
\
b -
Al
.
2
.
v
- .
. *
.
~ Ry
]
'\
‘\
13
. i
. .
¢
l
. .
. .o
x .
" +
’ -
’ -
Q ‘ .
/ -
. . . - -‘ [ 4
* ~ ’ N
.
.
K
] 29
- - -
. L4
. . e . . *
- - , - e
. Ve ‘j9 s . e T
. M L] ‘. //:(_<‘4 . ' ”‘;‘
. ‘ i ST .




‘,C;‘,g‘ ® lv e v + ¥ .‘ . N l,’\ , “"5‘."

:\\ ’_ \y\"' ;

o ® : © o 1ne1e-3

*Lesson 11-3, ) )
Worksheet - Page 11-3d. ¥,
‘ \
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Aruitoxt provided by Eic:




Class Diqussi_on ~ Page 11-kb,. -
. n - ’

A}

L

>

® ,
Exercises - Page,11-3e, )
| 1. (a) Yes .
o (D) Yes:
f\(c) Yes ;
‘ 2. (a) \Parallel
¢ .(v) Parallel ¢
3. ‘.(8)
, )
. b4, ' BRAINBOOSTER,
(;1) Three s
N LY
' (b) Four ‘
" Lesson 11-k,
s b N

¢4

11-TC-4

- . J
There is only ‘one line through, P Jparallel to 21 .t

There is only one line ough P perpendtc\:.lar to o . ’ ’

-

~




NI - ? Y
Exexcises - Page 1l-hc.

L d

1. {a) Iy

s
N

. -/
.._./ {‘ ’ // \\f
- | ‘ lf .‘ *
,  (¢) Rectangle

2. (a), (b)




‘L

»
3.  BRATNBOOSTER. . 11-7¢-5

(8) Since point ¥ is the midpoint of A5 , then W = FF .
(b) mZA 45 90 . w/B 1s 90. So /AZ/3B.

(c) AD erid BEC are opposite sides of a rectangle, So, AD = BC .
}l'herefore A ADM T A BCM by BSAS congruence property of triangles.

Lesson 11-5.
In this section we are not trying to teaéh the student how to use a

protractor, Our objective is only to explain to the student where we

. 8et the number that we assign as the measure of an angle, The student will

get a complete treatment on the use of the protractor in Chapter 15, Measure- |

mént. . N

Class Discussion - Page 11-5a.

1. méx:ho

)

2¢ m{iy=1ko
30 mlx+mly-=18
4,  The measure of a straight angle is 180 .

5. (a)'m£w=90,m£x=90

() m £z =90

(er mLy=90

(a) right \

(e) perpendicular ' | //‘\
Exercises - Page 11-5¢:' / ‘
L. (a) m<x="15 N (6) m sy =13 / '

() mzz=9 | @ %izztes / , .

() miz=s0 ° 1) m L= 130 A‘ "

--.._..\ 2, /mlw+m2x+'m’ly*m/2=180 R : ) . ,

3. /9'0 : ? ' ‘ '

!
4, . BRAINBOOSTER.

, m/y=1h0 7 \




Lesson 11-6.

Class Discussion - Page 11-6.

1. 120 + 60 = 180 5, 60+m{b =180
2. 120+mla=180 , . : 6. m /b =180.- (60)
3. m/lwa =180 - (120) 7. m/lv=120
b, mlZa=60 - S ‘ ’

You may wisﬁ to point out to your students that the development of the
congruence of verticel sngles on page 11-6a is their first introduction to
. . ]

1 LY

| g

- . {.

an algebraic proof.

ercises - Page 11-6b.

.. (8) mZlZx=20 . e
mZly =160

() mZx=70

| mly=110
(¢) mix=9
g . mly="90
) . () mZx =30 ) : o,
mly=110 . )
miz = 15Q ) L
2. 90 °
N \ " .
3 0 0T -
“ (b) 90 + 90 +90 +90 = 360 N .

-

4,  BRAINBOOSTER.

mlZx+mly/tmlz=180




. * . . .

Class Discussion - Page '11-Ta. o ’ . &
1. mZe=60 - .
2, mlZc=60

3. mig=120 '

b, m<¢

120

5 m<d =120

6. (b and /d are vertical arigles.

Te K/ £ and 4 are altern.ate interior angles.

8. j.(a) mlc =30 () mZla

= 150.
i(n) mlZe=30 (£) mZv =150 \ .
(¢) mlg=30 (8) m<a =150
(d)~;n £ £ =50 : ' '
Exercises - ‘Page ll-'{b.‘\. \ .
1. (a) mZa=155 fle) mle=25 ° .
() mib=25 | (£) mlf=15 |
(e)mZc =155 " (&) mlg=25, :
(d) mla = ‘ ‘

155 < ) ;

2 “
*




M -
- -

"3, (a) %nly=30’
() m<lx =60
.o ¢ -

4., BRAINBOOSTER. o
(2) m£{b=30
v, (b) mic=60
{ Lesson 11~-8. /
The measure of a straight'angle is 180.

" “Exercises - Page 11-8b.

f 1. (&) mZx=90
i () m Zx =120
' {¢) m<{x=30 §
2, mix+mly=9
3., (a) mZx=60 ’
(b) m Ly =60 . .
(¢) mfz=T0 i
- -3, BRATNBOOSTER.
(a) m£x =105
(b) m Ly =30 . .
Lesson 11-9.
Class Discussion - Page 11-%a. \
1. (a) mZa*mibrmfc=180"
, (b) mlea':'-mlb""mlc':lso
:r (C) 360
2, (a) yes
(b) yes ' .
* (¢) . equal ] .
{ .

{c) m Z£ = 60" ) .

wwv o g e




¢ .
L : . ‘ 11-7C- 9a ,
3. (a) Yes . ‘ ) -
~ (b) Yes - ‘ | '
O (c) Equal A\ ’ ’ .
e .'Ehct.e{‘cises' % Page 11-9b., - v
T Lo sfe) ‘mZx =110 )
"‘.(b).m£w+m£y=7o .
(‘3’)"5 ' & )
(@) 8 .

2, (8) miz-= 30
() mLZx=15ho

(e). 110
3+ (a)
. ) . , -
A . B A ‘ n
. - (
.
c E \ D C B D
A B v/ B




A e CoT 11-TC-P-1 . e
R Lk, BRAINBOOST.ER. . v .- o
because opposite sides of a parallelogram are congruer&t.

BD-
(b) TD 2 BX because opposite sides of a parallelogram are congruent.
D

. " (e) o= because @ line segment it congruent to J'CCGH;. o
. . So; A ADC ~= A ADB by the SS8S congruence property &f p’riangles.
- N >
’ . »
Pre-Test Exercises - Page 11-P-1. . ( -
1. h
<t “ . N
-1 /(/0 ¢ L}
4 ’/ . .
L

{l

A

'2.- (.a) one
.(b) one ‘ . .

3. 'is parallel to"

b, (a) perallel (slso, congruent)

(b) £, and 2, N

1




oL . . - ) W

R 11-9C-P-2

perpendicular
60

() m =90 @) mix=15

.

{a) m'[3c=l35 / (c) m<lx

(a) 18

o) oo :

equal in messure (also, congruent)
(a) m£Zx = 150 () m/lx
' mZly=30 '

3
.

i it
= &
o .
L4 .
{

360 - . ..
.. - - - ’

(@) Za and b, or Zc end L& o

(b) “equal - : o \ N .

(a)'mla;‘-l&‘)_ ‘

() mlb=100 - o .
- () mie=8 ¢ ‘
¢ (@) md =100 IR '
r"t_ ' (e) mle= *

¢£) mZf =80

1t

n

. ' " (g) mlg=100 ' T " LT

7. (a) & - ’ ' : . ‘

{b)" straight
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N N oo P PR x

B . .
Fe8, (e mlx=90 . L.,
s - P A 4 . .
~. L

ER T

Vi (B)m L X218 -

-

19; '._(a)."_v e
. (b) z“ B S .

equal

-, -
.
L
B
LI T
[}

_ ‘ 11-TC-T-4
.

L Sy
’ . ‘ - . * i

':x ;" e n‘ L .

» ” ) . .

equal. . . RS
—
BC: .
L Al
—

(a) BC {1) equal in measure {or, congruent).
v A ] . N »>
(e) B, . + o (J) 360 ‘ ‘
P . Tt AN e )
N ’I L3 ”
. o H . ) « N :
dpter Test - Page 11-T-l. \ »
' -12’ ‘ t l ) " -
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D S S

® ’ S 11_5‘.0'1‘,1’,’:2, :: : "

ke (a) parallel (or,ucoxfgruént) - . . T e F
(b) seme - ) . i ‘

5. (a) B o .-
(h) K < i , ? i
(e) & . ) :
() SSS , AADC = A CBA , )
6. (b) LMAD !
S .’ ’ -~ K
(c) ©B ? .
(@) SAS , AMAD = AMBC ~ . , .
. - . ” . ‘J—
%,s straight . -
. '.« ‘ ‘
8, congruent : ' . s
9., f(a) m{x =150 (¢) m<ix =120
r
(b) mZx=90 ~ (@) m<{x =80 ' ,
10 Za and £Lc, or {Db and {4
A N © I PEEE I
miy=20 miy=280
2., %0 ‘ ' .
}3. La and Lb, o Lc and £4 - :
. (a) mla=60 . .
(v) ;nl,b=120 v
(¢) mlc=60 g
e+ (@) mla =60 . B 2
. (e) m<le=12120 . N . ) -
(f) mif =60
\ () mlg =120
N
15, 180 .
| y‘ 1

.
peas
w




: 2 " 3-70 .

T O APV

() m Lx =20 ‘
(a) £Zx and Z‘z, or'ly and /£ w

() B and T, or B end B-

(c{ 360." y
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% .
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b e - Teacher's Commentary - -~ B
1 ‘ Chapter 12 ; i * -
SIMILARITY -

4 . . s . - ) LI

4 ’ { . » s “ B
Many students will have a strong intuitive recpgnition that man,y obe,jeetb -
appear to have the seme "shape". “In this chapter we examine some of the ) .
mathematical bages for this property of ' same shapeness .' In particula\r e ‘,
will concentrate on similar triangles and the equality of ratios of lengths >,
-, of com'esponding sides, Use is made of similar triangles %Yo reinforce tech-¢
] nigues in applying the conarison property and in solving sixhple linear . -
! equati.ons. We .also call upon the idea of similar.i.ty tq introduce percenb .

s I L3 'i' m—

FEO i;hréugh,a geomgf.rie pre’sen%atiom Lo , T

4 . Lessdn 12"10 - . T - t. Y ,‘ ‘e )' i ) . “
X . "(“ ) :
" Point out to the student that for any pair of similar triangles there

are always wo scale factors. x,one for stretching and one for shrinking. In
_this lesson, the scale factor f‘or strei;chi’ng will always be ‘a npmber ‘greater
then one and the scale factor for shrinking wil,l always fe a fraction between
zero and one., These two scale factors are the reciprocals of each other. If
the students have difficulty de'bermining the shrinking scale factor (end they
will) then they can always determine the stretching scale factor and take its

reciprocal. , 2 C

- 4




Class Discuss1on - Page 12- 1a. v

1. On the coordinate plane below plot and label the points A(O 0)
B(k,0) , c(k,3) - o, .

.

v

SR A i ex: povided by ERic
’



\
- Full Tt Provided by ERIC.
.

See

See

(a)
(b)
(c)

(a)

11. (a)

(v)
- ‘,’ (C)

Exerci 8¢5

. o

1. (a)

-

(e)

2. (a)

A right triangle,

) oo b
- Page 12-1d. ’ (\ ‘

(v),

- ———
'

graph.

graph.,

-
.

The length ofjside K'B' is _8'{ uwnits, '

The length o::"_side BICT .8 __§__! units. L )

How meny units in length would yowgt guess side A'C! to be? i

Students should guess about 10 . ,h% ‘
The length of A'CY is’"i(f . - ’ ‘
The length' of side ATBY s 2  times the length of side E N

The length of side B'CT 15 _ 2. times the length of side EC [

The length- of side "ECT is 2 times the length of side

.

1 . ‘ ¢ . L
= and 3 N
3, . . 4 - . .
i . ’
2 and '-é— r ‘ B .
. 1]

s R - " . s

1 .., . .
an&‘ h ' * o P

E v ‘ ‘ o4 . = 1 .

! - " . N

The scale factor-is

4 . ¢
————— . . . LS . e
Y *The length of A'C!' is 2 «7 or -14 , ,p ‘e
[] . 4 ° 3
. . . 4
1 L 4 "
» ~ .
. AN . » . - L b
() The,scale factor 15 2 5 . - . ‘ X )
- s e v & - * *
i ~ T . : a » E PR
b "~ 12* S TS . oot K
The lemgth of 8C is , .oor T, s -
' . -""‘s . . .oe ‘ N N
N ’ ; .. ‘ ] c'z’ - [ .‘ . .“. -: :,
- ] . . . . - .. .
™~ Lesson 12-2. . . . - s Ceer '
. . Ly - [ : . o . . . *
- PN - .
Claqs DJ“C\L%"‘IOD - quze 12-(.. ‘e - P . ) <
l M . .t , o v .
. . . . * ar o . . . T ar
“1e méACP“x"-QO ™ PN R oy
’ - - ~ . ” . ' ’c
- - . “ ! ¢ v - » |
» - . ¥ « L) .
S, 180 v i ) , . - P
;. oo - --‘ N » v ~, .
30 vm- 7 % 5e 30 ° ¢ - w *
. . . ., . i N * L
3 [ v - L
> . : . W L) ) > -
', <t \e,' i v v N
A - + ” .
P ‘ MR . Mg . o *
L - o . " N
. e . ; e _‘ . -
S - ." - - ~t 'i&_j“ ,| 5 ! . . . .
RIC " = . . S




K
' . ] 7 | o 12-TC-2a
Y. m ZAC'B' is 90 V- ‘

5. . mrl x' 1s 30 ’

6. . oAEC

(a) m /A= 6001

(b)'m(ACB= 9
(¢) mix=_30 mix!'=_30

v

(8) 1If two triangleg are similer the corresponding engles have
equal  measure. -

_ ! o
a\.' ' '

Exeyéses - ‘Pafe 12-2b, ;

’




i . 12-TC-2b

At U t _—

s

X ¥
5. (a) (i) The scale factor is 3 .

(i) The length of C'B' is - 3 + 5 or 15 .

(111) The length of A'B' 1is 3 * 5 or 5 .,

lwh—-
L]

(v) (1) The scale factor is

(i1) The length of ATGY 1is

jool o)

. (11i) The length of BIC' 1is
{
6.QBRA1M3395TER.
l‘

(i) The scale factor is 2 .

T

(i1) The }ength of eide AC s 2 =+ 2 or Lo,

-

(111) The length of side BC 48 2 .




12-TC-3
Lesson 12-3,
) _ In this lesson the/‘student will be called upon to use the Comparison
Prt;perty and to find the solution to sirple linear equations. Since it may
have been some time since the student has had the cpportunity to use the
Comparison Property or to solve equationg, a short review may be well worth-

while before you begin this lesson, In parttcular, remind the student by

using numerical examples that

[ d

£

i
, b and d £G, then acd=db.c .

/

e

&
b
Also, to solve sn equation of the form a =b, ybu multl-ply both
sides of the equation by the, reciprocal of .\‘ Demonstrate this procedure

by solving a few equations of this form for the student,
/ v T

Class Discussion - Page 12-3a,

1. length of ATBY 6 /‘
length of AB 3 ‘
4 /
o length ©f ATC' _ x
. length of AC 2 !
6
V3, Z=2 /
3 573 ,
h. 3 * X = 2 . 6 \

. . .—(-]:-)o‘
5. 3’+30x= 3350
\ X = 10 /

6. legth of ACT is 10

7 length of A'™B' 6 .
. — ) ,
length of AB - : \
8 length of B'C' % \ :
length of. B
L.§& o
90 '6 3 ]




y=12 ’ i - 4
12, length of B'C!. is 12 - . ‘
Exercises - Page 12-3c.
o K
lv X = 21 . s
Y ‘ ’
,.20 XxX=2. . . 4,'1,
‘ 4
117 ol
3. X =20 I;-‘J' . .
. g,
y =15 '.;‘ ’
N
ko X = k “ .:"’ y
$=5 . ‘
50 X = h -
| ' 21 5 ) &
2=
6. Scale factor for stretching is -2 or 2 , ~

\ . e - .
7. BRAINBOOSTER, : ‘ .

4

lefigth of the pole's shadow -2k - !
length of the friend's shadow - & ) ¢ i

height of thé pole

X
height of the friend 6

x = 36 The pole is 36 feet high.

F.

N




Lesson 12-h.

l2-TC-l$, 5

14

It is.not the intent of tHis lesson to teach students how a photo enlarger

works, Our intent is to show a practical application of similarity in a sete¥

1.

v

.

1.

ERIC

Aruitoxt provided by Eic:

chapter,

Distance from
Distance from
Distance ffom
BRAINBOOSTER.

Distance from

/ ' Lesson E:ZK

Class Discu§sion -

This exercise

Exercises - Page 12-5e.

Exercises - Page 12-kd.

top 6 inches.,

top= &4 inches.

ting most students find interesting. The development is not cr‘éial to this

4,8)  inches, 4

top = 2 inches.
L

top = b 5 (or

Page 12-5a.

is designed to convince the student that if a line is

parallel l%nes are all congruent, The answers to all the problems should

bexygg.

\
drawn throug# equally spasced parallel lines then the segments cut off by the

et




12-7C-5a

1,




o - " 12-TC-6 '
+  Legson 12-6, R ///QJ . A
Class Discussion - Page 12-6b. o ..
+ 20.
1w )
2. %
3 x _ 20 )
* B T 100
b, 100*x =820
— — ”,
~ v
> 10

1
—~
i
=
N
3

6. (iog) t1000 x -

~
1}
=
o
-

Exercised - Page 12-6b,

R |
(b) 100+ x = 60+ 50 ’ .
. 100 * x = 3000 - .. b
1
(c¢) 5
(d) (1‘%‘6) M lOO VX = (I(]S—o-) o 3000 ) ) . °
x = 30 .
X 100 '
, 2. {a) 3—6=-% . X . st
. (b) 50+x =30.200 :
50« x - 2000 . ' ‘
* l \A - i * ’
(9) 56' K4 . B . . .
()50 % - (&) 000
. (d4) 50 T : -
’ x = 60
L 3
| /)
4 ~
. b




'\/ Vall o ' y 12-TC-7
O T S —
y 100 ® ' - -
| \ . - h
0 60 *x = 100+ 30
\ 1 : 1. . :
ne st (m)o®0x=(m)03000 ) . . .
X = 50 '
N x 20 . i
N . 100 - 80.
80+ x = 100. 20 ~ ‘
17 1y S ’ ’
(8(-))'80-x = (8’5) + 2000 -
’ X~=25‘ ’ ' Py ) .
. . ¢ \‘ “~ .
. ‘ x 80 - N '
: 5. % = 106 : \ .
i ' 100x =60 80 . O X
. /"(_—;-)rloo‘x=('l)¢h800 - s el TN
oo\ 100 ) o
' 2 =148 i .
.. . 2730 / - - ‘;‘ ¢
30+x =12+ 100 L .
’ —l—- L = —l— . ' “‘. .
( o) jo “'x (30) 1200 - -t * [
x = ko . ) o y .
SRR N
. . - “ '
+ Lesson 12-7. A !
4
Ve have chosen to introduce percent through the use of -similar triangles
for several reasons. First; the visuasl displey helps the student set up the N
correct prorortion., Second, with a little practice the student learns to .
meke a fairiy'close epproximation to the solution of e percent‘probxem against
which he can "check" his arithmetic solution. Finally, in practice this
approach hes been successful when all other approaches hsve tailed.

\

While it is desirable that all students eventuslly usc an srithmetic
approach to solving percent problems, msny students st this stage of their

CERIC SR

' -
s n AN




»

Q

- ERIC

Aruitoxt provided by Eic:

. "

“

devejxpnent are not ready to do so.

\

Class Discussion - Page 12-Tb.

(a) through (d)

\

P
s

12+TC-Ta

It is recommended for those students who-
i
. are obviously not ready for this transition thst they be gncouraged to use

the ngphical method presented here.
~

. 5

7
7
/

H
/""\
‘\NN\\\‘ ‘ E
WU
N ‘\\»
NG N

. \ >\

50 100

L -
{e) 4 re%sonable guess would be about 25

\

ejé




12-TC-Tb
Exercises - Page 12-Td. : {

‘1,
t

P9

20

507 of 80 is atout _ L0 .

2. *
L ]
-~ el
f
o
W=
~ | _ S N
S Y N S U S S
Q 4 1
—4— 1 \\ \,» S S !
o b L TIN
*1 = 4\»— R e L W—
e TN
0 1 L {
$— —d— - 4
s T

16 is sbout 2537 ot ho ,

.




=T

45
0 4 1go g
40% of about &Q is 20 .
J
[ 3
53
v
O
NG
NG
N
&
ji\\; - I
0 1f 109 X
]

B

107 of ¢0 ic atout 9 .

t




\ X ‘ 12-7C-74d
. y ‘ . .

5,
\ ‘ - L 1)
" AN A

- —_ \l\

\‘\’/\

N\
‘\.\.
\
‘\ !
R
\ 41 ~ | ¢
\ \
1 100 X '
te ’ L !
T
/ 30 is about 20% of Fo. /
i
6.
‘:,
\ /
e \T;* IRl L ,
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(L N : PO v ., . ' .
A S L S L S T ~ (Arithmetic selution) .
. ¥ . . ., . .. - .
v S P % % . e

ERIC®. . .-

Aruitoxt provided by Eic 8. “




] v o

S v 12-70-8p
{Arithmetic solution)

o f|
(Arithmetic solutiqny’

-




K ) . 12-7C-8e -
6. , (Arithmetic solution)
/ .
dv é . .
. 100 !
: ——1 - 27 ~ 20
t x|, ,
A\ T 20+t =27+100 @
(35)20 - ¢ = (55) +2700
20 20

3 : = =
, N, ‘ €= 13

—

o

"
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- ‘ . <o . 12WTe-Pl -
( Pre-Test Exercises - Page 12-P-1.

1. (Section 12-1) : S
.al L] 1 . - -
M (a) . 3, §'
;‘\ - - T '\ ",
S S
=" 2, {Section 12-1) . | :

S (a) 2

(p) mA'C' =10

[y

3. {Section 12-2)

B|

=
.
Pam
mc
S
w
it
.

4 ! i
() x=14 ¢
L] e N

5., AB, BC, and .'C_D are egual in measure, ' ! p
6' X = 15 . . > 5

\ S s '

1. 2% . L i
. 8, t is about 25 ) .
: .




ansyer.

3 is' éﬁ of 12 .

156 of 80 is” 12 .,

306 of _120  is 36.

207 of 90 is®

Any estimate bétwee{\zs and
23 should be an acceptaile

18 ¢




-

4

1.

(8) 2,:
\

(b) 3,

of -

Wl

¢

Test - Page 12-T-1,

1

{(a) Scale factor is

e

~N

A
(8) x=1+
(_(b)- x=3

»

1B , BC , and CD are equal in measure.

{

-4

[y

-

Py




«\\ - - s ,' \*, ,'
Iy '.4~‘ E e
T~ - . 12-TC-T-2:
9. -
yll‘ . ‘ e,
- < -
. f
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’ v 308 of b0 is sbout 12 .  Any answer between. 8 and 15
should be acceptable. '
10, (a) x = ko ¢ )
(b) X = 180 PREEEY
. .
(¢) x=85 ‘
11. (a) 5 1s _25%  of 20 .
. /‘
(v) 25% of 80 is 2Q .
(c) 40% of ®# © 15 36 .
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Teacher's Commentary - . 13-TC-1

,Chapter 13

.

MORE ABOUT RATIONAL NUMBERS

]

When this chapter has been completed it is hoped that students will be
able to add, suhtractagmultiply, and divide rational numbers., (Mixed numerals

are more appropriately dissussed as a topic of measurement and are not cover-

ed here.)

* The objectives are:

(1) to review briefly the concepts of Chapter 5,
ing comparison, addition, subtraction, and mult

v

(2) to teach division of integers, including negative Lntegers and to

reemphasgize the connection between multiplication 4nd division;
(a) that ‘al , &, ma
- 2

same number, with ?% the most useful form and

(3) to teach students: all name the

% name the same number, with % the most Mseful form;

(4) to review addition and subtraction involving fractions with like

denominators; ’

(5) to teach the meaning of multiple, common multiple, and least
common multiple and to provide a technique for finding the
LcCeMo;

1 4

(6) to teach two ways of adding rational numbers: (a) using a flow

chart and (b) finding the least common denomiﬁator; toe

. ¢ s

(7) "to reinforce the idea that when you subtract you add the opposite
of the*sybtrahend;

(8) to introduce negative exponents with powers of 10 and show
show to multiply or divide powers of 10" by adding or subtracting
exponents;

» .

¢ , .
(9) to reinforce the idea of the relationship between fractions and
decimals in powers of 10; ' ’

e

(10) to provide a tool with which students can write any number using
, ifientific notation or reverse the process;
w

P ’
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. (ll) to show the relationsh:Lp of fractions, decimals, and percents. N
- ] : . s
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Class Discugsion ~ Page 13-1. .
A4
" 1. Bumbers to thg-right‘of 2ero ‘are positive integers '
- N 3 -
' ., To the|left of.zero a're the negative integers. - N
. \ \ . - .
> . . \ i .
3 e S i
B \ -
- SN L PRR S AP SR I- y —+ i -
1Q 877 653 2 10 1 2 3 1& 5 él'(’ 8 9 10
. %" - { .
N : 'Y . - v h )
2. 5 unitd to the right of zero: 5 - v
6 units to the left of zero: _ 6 ‘ > ’
3. 0 . * P oL, . ) R
. | . i - \‘ N . .
" ko 3. units / 4 - ..: .
o mael e
5.7 L units : . \ )
T6 the right ' o 3 :
a9 y I “ . -
oy L .
6. 3 un?ts - - ‘ " . .
To the left ‘ , .
- . [ ! N
3 ' ‘ . ,E ’ ! A 7
, . N * ‘ . » * ® .
7. .3 ' .
. ) ‘e .
g- (8.) 1 4' b (-d‘) Lo+ -5 - 71 .
(¢) 1+5=14 L) e Th e 1 =
) «
Multiple Choice \ \ v
9. 1{a) ., . .
. K’l . R )
10. (%) ' .
11.  (¢) . : * )
2. (a) . . ! BN
) - J : O
Ly . 1 {‘8 ': AA )
Q v y\} Iy
ERIC {¢ « e




(a) 2
(v) g ‘o

" (c) add the opposite

(a) B-3=1
T, )-l'f-“-i‘:l
() 3-2
34+ T2
(c) %.-"3=7
. ,h+3=7
(d) 3-"2-=
3+ 2

t

Exercises - nge 13z1e. <

1. (a) 8
(v) R

o (e) T
(a) B

5 g x-:)oppx

b J

Output

Opp X




Lesson 13-2. i S o

Avoid using the expression "Two negatives make a positive" when discus-

sing Wtiplica‘tion of integérs. Students too often transfer this easily

remembéred sayifig to the addition operation. You may substitute a catch-
phrase such as "Like signs, positive products; unlike signs, negative products.”

Mlso avoid using the symbol "+" to indicate division. The fraction bar
is preferred. Co ' ‘
K ’/‘ / -8 * .
Class Discussién -/Page }3-2.
1. positive '
2. negativ’e
3. . negative .

4, positive




i
_’i; e e . /
. 5. positivev . .
5 6. positive ‘
7._ negative X . . /

B - \ ‘ . -

Exercises ~ Page 13-2D. -

: 1. 165 ) ; 1L.1%6v
‘-2.‘15' t 12. .3 J

3. 16 13, k4
. 4, 78 W, 795

5. 2T 5. b
« 6. 9. ) . " 6. 11:2 /
T 7. 30 .22y |
‘ 8. "6 ) S 18, 25 | .
.9 s S 19. 30 : .
0. 76 o ' 200 13
T.21. 176
22.  T1150 » ‘ _ .
23, 171 , . \ ‘
2k, T8 '

25. T2

Lesson 13-3.

Briefiy review the comparison property:

2=% ifandonly if asd=bec . // - .
- a o4
3<E ifandor_xlyif asd<bec .
4

Students should realize the importance of writing fractions. with {(a) no
negative sign if the number is positive and (b) the negative symbol in the

numerator if the number is negative,
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It is strongly recommended f:hat the teacher meke every eff:)rt to use
the word "simplify" instead of "reduce". (We define "simplify" t'gg mean

n? ’ equivalent fraction so that the numerator and deno;nina‘or are
relatiwg;z prime,) Encoyrage studentws' to mﬁ'e their answers in simpl
form, but do .not- pve::e:r;p asize simplification. <Correct ansirez;s. that are

stimpli;f‘ied are’ puch preferted to simplified incorrect answers,

Class Discussion - Page 13-3.
1. ' .'lé't -l& and "—]Ilé = :L : ' .
\ -l}"'—— . v', ,
CRen e -0 e

, | . They are all ngnes for _L .

2 g 2 @ o 2 8 "
. , 2 . - 9
6 .6 -6 ) X Shy
(e} = "= - (3 (£) —= — ()
30 3, -3 ‘ 5 = 35
o - - ‘ - '
2y 2 . &y =2 2
30 (0) 222 (or oF '
b+2 T2 .
(h) R 5,, = 5 .
+ "16 “8 .
() <35 =5 (or —5-) -
k. 52‘-=_2} and -_%: 2 . , ".( o
5. (a) 2 I )
(b) 2 - :
4 "l ) ‘ L
6., == 2 and — = L
2T = - — - ,
e ? S
, 72
- . I }
_‘ (,‘,,n- -
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! 7 ~ 7 ° - o * . ) .
' ve | .
’ h .
\ L2 . . 1
. . y
- « * * . °
e . - N . 4 ” * . o
+ . »~ o ? "~ e v [3
- The study of multlples was p.ostponed~ untal now in_ the hope that students . W
P would Ye less likely to. conmse factor and multiple. Mention factors ag
w lﬂ:tle as possible. & e I ' :‘ ‘ i
- - . ) . .o
L Class Discussion - Page 13-k, ] ] M
. . . . . . : Yo 1. : .
o ) 1. 2 I ‘ - - * . '
) v . - ;7 '_“'_ -~ 3
2. 64,66;68,70, 72,74, 76,78,80 . R ’
‘' 3. 800, 20,000, 6,000.000,000 ) . DL L
. L. 0,3,6,9,122,15+ 18 ,2L,2k ,27 -
5. 0, 7,1 21,28 35,6k k9, 56,63 ‘
6. 70,5 ,10,15,20 25,30 ,35 40 k5.
7. 0 ‘ '
“ ; - * .
8 1/ -
' 9. 2 ) 3 ,}& ) > ) 16 29 ‘ ’
. ) . ¢ . . N
,’ , 73 \
! t
. . ’ A *
\)/ / | 7y . . -
» ‘ o -
EMC ‘. (o

<«
. ”




'n'{nnbér
‘ ﬁ;ultib:fe
e ﬁi:g;es .
M ”. . ‘ “
> tihes-
1, ‘g 3

.

14, Answérs w:ill -vary.

: \ e
. . . U .
S 4 . : :
. ' Exercises, - Page 3-kp, - 7 )

"" --;/ . ':, . ‘Z
02 D3000k 5 @@
~'63 6. @@‘.77 ‘ 8 "§7

by
¢

=3x13 - Y7 $9=3%x23
bo=7x7 BN 77 =7 X 10
51%'3X1, o 81—9x$or 3 xet
57 =3 x19 - s T 8T=3x29
63=3%X74L or Tx9 - :
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X Lesson 13- . . , ’ .

e o~ ® Students should rnot be asked £ - f“nd the least common mu.ltlple by the- . .
prime factorization me»hod. Hovever, if some- of them do use that metho«f

¢ don't discourage them) More imporbant than finding the least common multinle d

. :' is the ability‘ ‘co find & common multlple' Be suré students unde;rstand that
a rommpn multiple ¢f ‘two numbers can, always be cp&nned by flnding their

< .

prodyct., ‘ R . . . . - ‘, ) .
(o M ’ I ’ N . ? N ’ .
Class Discussion -;E"a'ge 13¢5, “ ‘ . ) . . i
Y /’ ! N . .. ) ,‘ t . ' . s, , 4 ‘,n
/ » . (a) 2 - N R . « %
(b) O )& ) h ) 6.) or 8 ' - ’ . [N
(c)a,h,‘6,8,1o,‘12,-1h,16,18,'20. : ‘

. ' * o (Students may, of coyrse, list O. .If they do, remind them of the
. fact that 0 is not usuhlly included in-a list of multiples. )

v

C, 3,6:9J12,15,18,21,.2hk7',30
Ll o 6 12, . and 18\ - ¥ ' s V ! , e . ]
) s The smallest is - 6. Lo T e . " ’
T There is mo greatest common multiplé of 2 and 3. BRI \ ’
‘e i A\ h) ~ N . 4 -
.. L, 24 is a common multiple of 3 and k. . ' -
) The smallest is 2 Lf . . {
V. L.C.M. g ' s
. The M. €s 12 P , , ‘
o./ + 5' , 9 12 - ' ( ’ ’ ) l' : . ’ .
\ (9+9) =18 2k = (12 + 12) . .
- (9 +l§)=§z' L6=(12 +gi) ,’ 3 ‘ . ».' . . i ) .
To(9+21) =36 r N , .
The L.C.M. is §§\ All are mu&iples of 36 . B BT
'Exe'rcises . Page 13-Sb. . ". ‘ ' coLT ) R SR
- 1. Ne). 1 15 o ' . ' .~
260 ¢ 30 . N ;
o )

e .
C o ( . )
ERIC - €, ‘ L [ ‘

Aruitoxt provided by Eic




!40 LoCoMo is 1&0 ..
(e) 15 20
. 30 ko
b5 . 60 A
‘ "60 L.C.M. is 60 .
’ @ 9 15
18 ' 30
2 s
36 ‘ 1
L5 L.CM. is s .
‘ (e) 12 g
eh” “16
. - oh . L.C.M.1s °2h .
(£) 6 9 :’
12 18 .
18 L.C.M. is 18 .
(&) 21 W ‘
Co k28
. . . . b2 L.C.M. is kg,

.1 . 9, (a). 30, sThe next three are €0, 90, and 120 ..

T ) L /
e > . . PR

. (C) -h5 y 90, 135

\ ; L
. \ v > . ‘
Class Piscussion - Page 13-54d. Ve
- N 2t A ' » ' . .

. 1, 4 <8 soyoundd 2,to b . ’

“ .. 6<8 soyouaddaio‘é. ) \

, . i ’

- ¥ 7




i 36, 36

Exercises - f’age 13-5f.,

1o 10

2. ifz‘* .
3. 120 ‘

b 72

5. 172

6. 18°

I

{
t

ES

W)

~e ’




o3

7. 90

(4

-~ i
{ 48 .
10. 120 . ’
11. 33 .
1-2' ha
¢ © ) L

Lesson 13-6. .

v

‘Alloy students to use the flow chart for adding rational r‘mmbers as long

as théy need it. On the, other hand, if some have developed other sﬁuccessful
techniques, let them use the one they prefer.

Class Discussion - Page‘l3-‘6. .
L (a) g—%—i = % ‘ ) . ‘
- \or
2 + l = -3- = l :
(v) 3 3 . ,
. - L
(C) + 1._ ,
ik S . \
-1 ‘
=3 . ‘
i \ ' \ {
2. P{blue) = i j) \ )
2+1_3 - '
) P(eit};er red or blue) = %— .
3. Output: %,,%, %g— ‘ o i
. b2 3,8 2
% F=3 8 § g5 3 .
12+ 2h 36 ,
L} 32 - . L]
.9 ‘. A
32 . .,
L] ‘ 4
\ !
‘1 ‘ ;
» b
* 78 . i 4

T~
Ty

e

'V\J




-

\ 4. 8 is a multiple of b . X
" LTMrof 8 and b is 8.

g

24

Yes

’

(a)




Exercises - Page 13-6en
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Lesson 13-7. .
Exercises - Page 13-7.

1.

N S C

]
—

wi

Ple= N




10.

*3

11.

-

% Lesson 13-8.

: - N
..2 l . [3
24--3-:3 . . ’
- “}
%%
1 11
§t3-%
. %‘ ‘ ‘
7.3.1 v ’ )
A

.t

,
, \
.
)
v -
. ) b
‘ { .

The intent of this section is not to promote mastery in computations with

. . exponénts but .rather to reinforce eoncepts of relationships within the decimal

system. ., / .
o The completed chart will show: 3
" 10,000 |1000 f100 |10 | 1| L | L | L
L ' 10 100 | 1000
\ 10° | 103 | 162 |.10! | 10°] 10 M 102 103 i
- — - _
’ \ Cos 81 :
ERIC-. - ‘ L
\ B . '
‘ b . . :} ’ o 3 s
8 , _\ e ,




Class Discussion - Page 13-8. .o AN

1 oot )
Lo 6 {5 , L
3 N
1 ~ * "
(v) 1%
. - : ' ) ,
(e) 1565 T .
2. (a) © ) '
(b) 71 , ‘ -
. - *‘\
(e "2 - : . .
.. - ) . ‘ . .
(d) 3 . * ~ ° E 1
. o .
3. 100 x108= 2% A o
lgg = 10 ) . : g .
10 : — . ‘,w ,
100,000,000 11 ot . ‘
— i v
. = T ’
1000 .o,
Exercises - Page 13-8b. ; .
1. (a) 105 = 10° and 1000 X.100 = 100,000
} © 107 = 100,000 .
+"3 2. ‘
(v) 100 = 1% end 100,000 X 55 55 = 100
10° = 106 ’ .
le) 102%™ =102 and L% 10,000 = 100 i
: 160
) 102 g 100 C o Y '
32 a7 1 .1 1
(@) 1077 =107 and Y0 X 56 = 100,600 .
- L
107 F 10,000 - o "
1 ‘
(e) 107 % = 10 - end 00000x10000 10
‘ " 1t =10
“'5+h=‘ "9 - T 1.
(£).. 10 10 .. and 766,000 X 16,000 - 1,000,000,00
RN 9 " R
. 20721 ooo,’ooo o
> . ) 82 ) .
' LY

. _. '.‘ ) .”‘: . .._. ~ ~ ?’.’e,g )




-~
.
[

» « P .- : ~, - . . - ! .
. f . . . ~ | RN
N . 7 R B . , " _13_m_9 . R
2. (a) ,_l.Q__e. =107 . ¢ 5 ,
10 . .. ' . "
. ) ) ;
-2 ” B
10 © « ] ’
() Lo 10? -, S
19" . ‘ ' !
L : { v v ~ % (I
< () 103 x10" = 10]1 ‘ = “ » |
. N 3 B IS
. T . [
10 5 > .
(@) =y =10 - . '
10 : . . - i
-5 . . . ' ..
(e) 10- = la h’ . ‘i, ‘ i
- 10 7, ) - . , . -
]
. . -~ .
Lesson 13-9. ‘ / v BN
The principal purpose here is to reldte decimals and powers of lp .
. r- ! - - ’:\k
Class Discussion - Page 13-9. : .
~ A - /‘- ) ~ . N
10 2 =% . . i , >
»- . The completed chart will show: * ’ T, ‘
Power of 10 \ Decimal Numeral ’ . "« Fraction ;
10° Lo 1,000,000, o {
. o . ; s . Ve
105 i 100,000, . ; . ,
10 . 10,000, . .
103 1000, A ‘
2 . . " /
10 100. . " !
l - ! . ' ‘i\ L
10", 10. ’ 'S
N - &
RN 1o * o, , |
-1 1 )
10 a1 10
. 1
10 .01 75 ‘
* H
3 . R
10 . 001 1000 )
v 4 - L - \
0 . . .0001 . —
L ) 0001 \ 10,000 _
1 _ 100,000 ", : , ,
4

19,000 X 15656 T T 1600 - 200 ,
1000 ,




& - - .
10073 = 10/ T . 13-7¢-10
108 % 166 = 1012 O v )
: 107 x 10 © = 10
4 : 102 = 106 v >
- Y t
v 10 'h . ’
Exercises = Page 13-9c.
1. (&) 10" x107 =10° )
- (b) 10° x 100 = 107 - ! ”
(¢) 103%102=102
.. ‘e
-R -, - M . v - .
(@) 10° x10 1 =10 2: -, A . :
(&) 102 x10° =100 . )
-3 .
(5) = 10t : oo
10 . » 0‘ ’
‘\l - ..{ - ' \
1 L’
(g) —-0-—3' =10 - .‘ S,
- 107 T T . St : .
~ -).} - ! “ ’ i K
(n) &z =10 2
.10 . '
. . N
5. {a) 100,000 X'1000 = 100,000,000 - "
1 . » l l . l A . - F. y:. 3 .
(v) == X2t = Tmmarg
100 © 1000 IOQ,OOO . ,
13’ L /
) (c¢) 1,000,000 X —=—== 16, 000 - 100 o .
L T :
. (@) 1 X755 = 100 . .
~ Lesson 13-10 10.
4 With the flow charts, students C'IMS‘fly rewrite any numéral u°1ng ’
/ scientific notatlon, or convert from scientific notation to the usual
pumeral. utudents are not requived to do any oomputavlonlmvolvung scientific
notation. . S N ’

Qo . ) ak

z A”v.‘ﬂ’




. 13-TC-11

. Class Discussion - Pageig].Oa,

1. 5.6k /

. 2. 9.66h . R
3. 2.073 o - .
- Exereises - Page 13-10d. ‘ Lo PR .- b
1. la) 4.35 x 100 I (f_) 4.57 x 108
? o) 20735 x 103 (g) 8.46 x 10 3
/ (e) 1.968 x 107" (n) 9.945276 x 107
T w1 x02 T () moss x 10 -
(e) '5,748216 X 100 . ) 7s69x10t
2. (a) .0000615 / , (d) ..00028875
,  (v) 1001. . (e) 9,626,400, 1
(c) sk9.2 . (£) .073485
Lesson 13-11. - LT T T e W T

. For this lesson each student needs three straight pins, Scissors are

also needed, . . We believe the d7éudem;s' gxperience with this lesson is more
than worth the eéxtra time an trouble 1t; takes to supply these extra items,

Although Bstudents’ often give 1i service to the idea that E 25% and
25 = 17.% s many youngsters are nof so stire of the truth of what they say

*  that .they are willing to use these symbols interchangeably. )
> - ! ’
Pinmning down the relationships anrong fractions, decimals s and percents,

literally as well as i‘iguratively, should convinte evén the most uncertain .
. student, - " ;

)
.

erngay

Class Discussion - Psge-13-11. T \

On line C., the unit is divided into 10 parts.
On line D, the'unit. is divided inte 10 parts.
On line E, the unit 12 divided into "8 nparts.

y . .
’ v, . g




P and

5

, closer to

~\ =

' D: .2 and 3 ° ) - R
» *
- 3 ’
L T R T¢ >
¥ B 20f and 304 . This corfesponds to 25%. ]
. 2930 - - ' . ;
. A: ﬁ and T | & D
s N . ;'.
~‘\ 60 - ' Lo N - - .:" '
2. ohig 0 oo : ) A
. A9 - i - p, ':'/
B: 60% e . - o y
o - . R . - .
' o & - ' : ‘ Do '
© 10 - T . - R :
- . [N ¢ . . » . N
3 ﬁ - - . B -
., D .6 > . . C o K v
“" - - ! . = - t *
l} * . » ) .« 3 ' . .
E: -g" and % and ‘closer to % o . .
*3 A: halfway between 87 and ° 8 Yo '~\ ) - Yoo
o Y 100 100 " - IS .
. . Iy 7" L4 -
B: between- 87% and '88% ” 2 ‘ .
- ‘ 8 . —2 M . _,_2 oy '.», .
C: between 75 and g7 and closer to 75 L’ . W
. ) " .
D; Dbetween 8 and .9 and closer to .9 ] o ,f’-‘
. : ' - e
G: halfway betweed %- and 1 -
. " 33 34 . : '
b At 955 ™ 160 RN ‘
R }
B: 33% and 3b%
. 3 L3 ‘ - )
€: 6 ®d 1 . . ' S I
D: .3 and .U ’ . U
- . N
2 3 N ) !
E: and :
o B , 8 I /'.
. . . ,
F:% and % . ‘ ) v /
’ G: ¢ end ‘e ‘
. PR ) f T
Q "
ERIC ‘ = ) o
. R v .h Q‘?.w ‘1 J
‘ . Je 4
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Exercises - Page 13-llc. )
: ¢ '
. & ~ o
1. E 3 .B. 755/1: A 100
- '. . » \ h N ~ ‘ho“_
£ Th: .4 e 15 B: W04 A oo%
3. H: -31- and -23: X o
. G \,E «C: -1% B: 50%
o, A ‘17‘0- " B: ' 70% D: .7 Fio3
. . 5
PR ]
B Ed N L4
Lesson 13-12. . ) B \ y

. Techniques. for renaming rational numbers are important if &3udents are

- . ~ 'to be capable of using alternate methods of solving problems. Further
+~« . practice 1n/computatiep is provided in Chapter 17. .
.+ +» Class Discusbsion - f%ge 13-12, é; -
. ;' r
LRY ) . ) i . . e g
1., Theé denominator is 100 .. ‘ -
| R ' :
y 5% " 166 )
~ . '
. 20
.o . 20 = 100
3 /s 6 o
. . 2
"o ’ 62% 100 .
L5 .38 3 12 .3
100 =35 % *° 166 "%
rivds .
.’ 20 20,1 ° 2 _1r
100 ~ 20 7 5. 100 ~ 5 . .
! 62 231 62 _ 31
. . 162%5 %° 166 "3 .
' 2. 304 =2 ‘
100 \ ;
° * S .
N 3
1507 - = S d :
N A R L - e
; 5 \ S
b 5% =15 . \
30! ’
n‘ ) s 100 = 030 (Or -3) .
. ' - "129' = ) . ‘ ’ . °
166 =150 (or 1.5) . ‘
5 : ’ - ‘
‘ 16 =% - /
. ' oo \ ]
. vy , 87

) \)‘( . e ‘ A . 'v -
- A ' . - ,.-,. R . 0
ERIC [ \.
. - -



5% = —2
-5%=-005
1_ 25
he g = 00 .
2 .
T —25%
=8x620:)_
5. '0875=1000 .-
. 875 X 100 = 1000 X 87.5

Exercises - Page 13-12d.

1. Fraction

2

€
'

1% looiw ol IJ-‘II—'
e

ES

’
n
o

o i |

S

L
Ed

.

= [51*-* |8t |

B |

5"5 Ioch—- wlro
b

move the

= .012 +

mael point

2
l
erefore 13 4 =

%L&; v &l g
.\\' .

places to thé left, so \
2015 .

Eeréent

25%




() 8 o 575 -
Cde) 10 v o -
t(d) ‘2"{ .,-, » S

'. M .-..J.. ' v,
- (e) 60+
S(f) 100, .- Lt
. (&) -3"12- or 21875
.

) 78 ' SR
(1) ss2 . ..
(5) 110

oo

-~ .
v . R Yy
ce

. v .
Pre-Test E)ierl:isfes - Page 13-P-1.

1. (a) 10 ' RS

hd v

QNS

C. {e) 2

"
O

(@) 2

-+

(e) o~

3
o
+
1
-3
n
D

(£) 3 -

LCIE R
) 2 (a‘)‘\'zll - \ . e
RO S '
RCRE

@ 5

- ?”'

- LY
L 1
L3
t -
. »
- "
.
(94 -
.
<
&
- a
.
2
;
ks 1]
e
£ .

(%

(k) f157
(1) T

) o

T e) Tt
3 - .-
(g) “1° ‘

(h) 3

89

93

.




(¢)
(a)

\ '.’(e()

- ()

@

0}

, (a)
. (v)

{c)

(@

(e)
(£)
" (g)
(n)

(2)

~-

number itself

multiple

v,8, 12,16, and 20

even

2,3,5,17,

2

eand 11

greater (larger, bigger)
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(v)
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(v) 1o—l*x102 06

(a) 10

"3 ek
o () 107 %10 =

o 9
(@) =107
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(a) k.56 % 10
(v) 2.97457 x 103

(c) 1.642 vgb’
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() 5246007 % 10

(e) 8.7523 x 10.>
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(a)

A
0
’V
f“ﬁg#g, oI o
A

-

(2) 4.06 % 1017
- . 3
8

$6) 2.7483 x 10
‘(e) 6.821 Ix 10 0

8
'té

(b) 103 X 10° =2 (a)
Il

(@) 5.67 % 10'3_‘ . P

.
Fraction ‘?‘: Decimal i\fumeral'
3. =3,
T 1.125
=5 B
&
i' IR Y-
—t

Percegt

h)

6615’-%
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% or 112.5% -
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/~ . Teacher's Commentery .

Chapter 1h J
P
. PERPENDICULARS

. v -
Lesson 1k-1, >

In Chepter 9 the students were introdyced to the idea of eongruence'by
tracing a figure end then seeing if one figure would fit upon & second figure,
This process of moving & tracing sheet from one position to ancther suggests
the idea of & rigid motion, mepping the plane entp qféflf. In this lesson
we explore this idea more fully. In a practiqal sense, this is what people
do when gomparing two objects that can be physically menipulated. They in
essence "slide" one objec£ onto another, "turn" the object, or "f1ip" the
obJect in order to'determine whether there is & md%ching.‘

Although- it is not obvious.to the, student, the motions of translation
(slides), rotations (turns), and reflections (flrps) are closely related to
perpendicularity end parallelism. ‘For example, given a figure in the plene
and its imege, the point ebout which the fig&re can be rotated such thet’ it
meps onto its image is the intersection of the perpendicular bxsectors of the
line segments between .any tmo cbrresponding points on the figure end its
image., - _ . ’ R ! . < ¢

-
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. The mgtion of reflection\is alsa related to perpendicularity. Given
a figure apd its reflection in a line 2 ,»vlineg i +1is the perpendicular

bigector of the Iine,.segments connqcting cor{espo ing, points of the figure bl

and dits image. Line £ .is the a};is _.,ymmet ’, . n ¢ .

-

It should be
. parallelism.

s
s

Although a primary purpose ig to refine the student' 8 geometric perception
it is recommended that those students who have diff‘iculty perceiving these
motions should bte allowed fo_ mgke .tracings of the figures and move the tracing
from one position td andther, ';flipping, turning, and sliding as the case may ‘

- be. . ‘ *

e .

ERIC : <) ' .
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Aruitoxt provided by Eic:
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Exercises - Page 1lk-lc. ;

1h-TC-1b -

]

1., Here are some possible solutions for mapping the figures onto themselves.

There are others,:

(a) Flip about ¢ £ .

1

»

p -
‘ ¢t
| Vwani
. ’\ ‘ 1 .
13 l N .
P ~, ]
0 9 * ‘
’ o ‘ (l) ' (2) ’
* £ . . -
L } .
] Flip/Slide K
W 4 . ]
e 7 - -
/ / a
. / /
/, /’
. /(2) ;
N . - ) ' - /, /,
‘ . - . / / '
. , lomom e —
< ~ Y
Flip N
N < | < ¥ ,
"\“*'"\, .
A \ .
\ \
. <N \
’ , \ (1) \
\
\ * 4
} ~ f\—--o-———
. : . . ‘
Slide T ) ,
TN :
\ \ o
\\ - \\
DT -
1l . \#.(l) \\ »
. \ \ // . ’
) \\..__...,..:M...__.__/ - C
/ | |
Al . N " ~
‘ 97 : N
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A circle. L ' .

Bﬁunpoosrm. . . . o

R <
N +
.

{a) A slide or & flip. ’

»
.
3 .. -
...... ,
. ] ¢ I
v h rd 4 .’ N .
- y K .
a4
/ Kk . i
. RS ' - T
7 i
. .
.
Y. 1 -
4
L) \1 )
.
. .
-
> o’ .

(b)Y Arsliae
A #tv

-f-»”AA/lA/]/l

VTV VYT

(e) A slide,
a fiip,

or A turn;
’
. ‘
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, Lesson 1k-2, ' . ‘ :
Since students have & tendency to forget thgt a figure is éongruent to .
itself (the identity congruence) you should emphasize this idea,
: Notice that you will have to ppvide a 3X5 card {construction paper
will do) for each student, ,
l
~ —  Clasy Discussion - Page 1L-2b. .
1. - () ABCD ;lCDAB
14
2, (c) ABCD = BADC ,
- - T _ {
3. (c) ABCD = DCBA AN
Pxercises 1k-2c; e . s
1. (a) ABCD = ABCD (1dentity congruence) e
\_ (b)- ABCD = BADC (flip ebout the vertical axis) - o
2, (a) AABC = AABC _ (d) AABC = AACB
W, ‘(b) AABC=ACAB (e) AABC = ABAC ' .
A 2 "~ N -~ Ju . ) -~ . "
T W (c) aABcZ ABCA (£) aaBc = AcCEA - 1
. 3“‘. There are eigilt correspondences which can be found as 'follow's. The
\ * identity correspondence followed by rotating the sc‘luare clockwise
\ through ~90° , 180° , end 270° results in: c _ *
. RSTV = RSV )
‘. "RSTV = VRST ,
s T 0 *
RSIV = TVRS" - . Y 4
. . RSTV £ STVR .

Flipping the square sbout the vertical axis, results in’

v , RSTV Zfspvr . - S

R . e
\ Flipping the 3‘quaré gbout the horizontal exis results in

o

» RSIV = VISR . .

[
\ \Flipping the square about‘!he diegonal through V. and {5 results in
\

\ , RSIV S TSRV ,

!

\ . . I
il
\ . \

\ v . v
. , -




e Ty e ' . : , 3
e, . . - St
\ . Weme-3, ¥ 0 T
' Flipﬁing the square about the diagddal through R and T results in |
RSTV = RVES . . . ' |
Lesson 14-3, . R .

- 13
Many studente are not aware of the agreement that North is always
placed at the top of a chart. You should point this out before assighing

the exercises, ' '
( ! -
. | ‘. ‘ ‘ ’
Exercises - Page 1k-3, ‘ ’
b -(a) North \ \ ?
- )
" \
L 5
East ‘ ey
(b) West T i -
(c) Soutn . ‘
— —t ) i
2. CB and CD ’ . ', A
3, (a) m £ COB = 60
© (b) m £40B =30 _ g .
. (e) m ZDOK=120 ‘ - ‘
[N ) . 3 .
b, Fold ahq‘crease"the paper once. Then fold the crease back 6h itself. f
The creases will be perpendicular to each Bthes, e, » T S
. vl N [
Lesson, 14-4, . . . . .
Class Miscuasion - Page 1h-lL, ) 7 T
1. * P .
\
¥ ’ M
|
-
<A B ) T ‘ )
. . é . ,
1y
2, A triangle, ) ) v
v f »
. . N K | [ %
. r . 107 P
‘ Q ! . P
2 -EMC " v - " "_




AR N N - *
4 '\' v s
'., JRPTR. pus - o . ‘.
3.1(5)‘m'i'@'A-=m-l’TB' .
{b) Isosceles :
by (a) Yes X s
(b) Yes
{e) Yes .

(@) Yes =
(e) Congruent '
(£} A rhombus

. Exercises - Page lh-ha.' J

A}

1. (a) and (b)
L B [

B

v,
V.
»

. . Ut . s
N . + . - \
NG , : .
, * (1) MA S MB because it is given that point M is the midpoint” '
t ‘ ” . ; O\f~ E . ;. . T .
- - (2) LAMPZ / RMP bedause both angles are right angles., .
|' (3) MP = MP" identity.- ‘ ’ - . ,
| (4) AARMZ A BPM by SAS, |
o . ‘
| .
l ~
£ "o , 108
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Lesson 145, .
‘~Class Discussion - Page 145,
[
¢ \ lo .
!
‘ .
; {c) - Yes . )
y (@) A right angle, *
. (e) A right triengle.
. O ‘ e _' B
-

1

i




' Exercises - Page 14-5b,

1“1, (a) and (b)

/

-
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- "
.
3
3. BRAINBOOSTER. The ‘path of point C will scribe a sémi-circle. .
L .
. * t‘ .
Lesson 1h-6. )

Clats Discussion - Page 11;—6.

i -

The lanswer to all questions is _ yes .

\ \ }31
1

{ { Ya
The paper folding in this section provides the s:},\',zdents with first hand

experiences in seeing that the medians, Iangle bisecth;é, and altitudes of a
triangle do intersect, The construction of medians, éngle bisectors, and

altitudes with ruler and compass is difficult to carr);'r out a:ccurately enough
to achieve the {urpose of the constructions. Paper f!?lding provides a quick

and simple means of finding these lines. yie
- '1:‘7 P
Exercises - Page 14-6g. . ‘v
T .
! lo (a) -D—ﬁ :Q
o oy
b) CM g
() W, o
y (¢) TE
(@) ©F ' ) %
2. " \ﬂ? .
- A Pl sy
. A3
v - '
) -
 J ’ )
-
If the constructions are done carefully therbisector of BC , the
altitude from A to BC , the median from A to BC , and the
- bisector of Z A will all be on ‘the same ray AD . : -
‘) * 1 . . .
4
L -;
! ' 112 '
Qo : (N ~
: ' YA
ERIC R4V




Flip.

Pre-Test - Page 14-P-1,

"1,

Flip/Slide

o]

(&
B B/l..lul..“ll.ullll.l.lnﬁ.} ||||||||| >
~ Pid
~ — \\
/ =) 7
// - e \\
- . // | \\ ©
M .
A _
e
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. + R
v . 14-TC-P-2 .
2. . L
. T \
[ < 'l . [}
- \‘ ‘ *
. } 7. .
| ,
| ' v .
. ‘ N ¢ ]
. ) \ . , .. - _ .
3., An uncounteble nwmber of flip axes. ) . :
h 4 . N ¢
L, B - corresponds to __ DE ' ,
P ;m .- -gé co?respdnds to” DF K
o ¢ < B cprresponds to oy
Lc corresponds to _Zd ' '
" Lb__ corresponds to _ L e ‘ - X
N .l a corresponds to < f h T .
EY « \
. - ~ ‘ | )
S 5. (a)-AACBE AACB o § ;
sy . ‘ . 4
) (b) AACBZ A BCA . } s
—pn ———t i - « '] R
6. OA .L OC . ,' . |
- LY -
T ‘ ' ", ’\‘? ~y N
- + ¢ . P 2 ‘
Y S B : -
(
1 - } . - ]
K The triangle is an isosceles triangle.

8, Center -
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' ‘» Do Cmemde
- . , : _ i

S ) - ‘- '
* [ ° B ) ’ \
] I E‘ . L ’ i + ! %
.‘ < " X . =*' ! ] .
) . , ' ji N ¢ .
-~ R N A .
. v , mh"‘“)‘"h)"\&kh , r,
., .
. ‘ . NNN"N.‘.‘ ,
Ly .
VA -
¢ - .
" 7 "4, ¥ KB . corresponds to
TB__ . corresponds 'to
AC \erepponds to -
: . _La . corresponds to [ e : '
. —————— - . , ' f-
. Zb corresponds to Zd . : o i )
. Lc corresponds to L £ . . : ) .
+ 5. (a) A ACBE AACB . ' . .
[ ‘ . )
(v) aACB= aBCA )
- e i
6.i OA | oC : .
| 7. - ’ Lo
: .
| .
: N ’ - s
. ’ PR \ ¢ ‘\‘.:
P A Ypombus, .
./ . N g
| » * .
‘ . * ) ;
i
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- 8, .Equidistant . .
. %
- 9., One s R :
<. I . . W R
M y * \ R -y
10, Tangent- ., . ' ‘ -
T . Yo » .
. __ “ L. . N ] B} X ke
i 11, (a) Segment I is calied the _ perpendicular bisector” of AB .’ ,
. . . ~ -
’ .
) (b) Segment CE is called en __altitude .. ) .
(c) Segment CM 'is celled a _ median .
-l -(4) Rey BF bigect the angle at B . . , .
l' -
. .
. . LA . -
- * ,. l M .
R . #
A A
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R - et N
. Teacher's Cc.mentary . 15-70-1
) Chapter 15 - .
This chapter is dividéd into two general categories: .

(1) physical measurement , - ] .

) (2) exact geometric length J &
Mar.xy students atill have &ifﬁculty'reading rulers. 'We hope that the
student will gein this skill early in the chapter, We also hope that the

s'tudent wilI recognize that all sical measurement is ap roximate.
P

" In the last part of the chapter the concept is that we can imagine !

1

exact lengths of geometric figures even though e:tact physical measmgrement '

- is impossi‘ble'. It is through this coﬂcept that we are led to the need for ‘l
; sorc of the imrational numbers. These ideas introduce the next chapter,

; . . ’ . .
. "Real Npmbe'rs", : : R ) . \
te . -
‘! - 1 . . {
S S e a
) Lesaon 15=1. v 1
Class Discussion” - Page '15-1. . - Lo ’ '
His ro;pe is 20 yuks Iong. .
His'rope is _ 60  -snuks longe | e T “ '
: - - - . P . Yot
Exercises - Page 15-la. ' N L . ;
Be sure students know that they, should use the zero merk- on the ruler as
their starting point, not the end of the ruler. vy . R ‘e
[ Segment | Filer A | Ruler B| | Fuler ¢ | Ruler D
. — I .
n B b 0 6- M} . 1k . .
m AC . 6. 15 g o2 S C :
. mB 7 18 L X3 g
. ‘ X .
\ .. ¢ - »
4 X *
N \ .
1';‘, ‘-\ “ « '

b

P
L 8
L R
-
L4

L
v




1.

Y Lesson 15-2. e

Class Discussion - Pége 15-2,

- Exercises - Page 15-2&. L

e

i 4

Segmen"l;'~ AE is more than 2

inches long. b,

' .

W5

. 1ire-e

inches long but less than 3

Is the length of segment AB closer to 2 inches or .3 1inches?

3 inchess.
r). »3° .
‘Is it exactl) 3 inches long?
RS

i3

(a). Each unit segment of ruler

and each of thése parts is

.

{v) Each unit Begme‘nt of ruler -

W

and eaoh of these’ parts is
{ X '1‘ f ir.
(c) ‘Each unit segmeht of ruler,

and eac‘n of these parts :Ls
N 2 .
(d) Each uni‘t segment of ruier

and each‘ of these parts is

No

S

B 1is divided into’

L
2

c is divided into

[=)

L. inch long.

.
k]

/D is divtded in%
1

B is divided into
< 1 -
16 inch long.

.
14

(a) - .
. Ruler

Length of €D

N oo

3 |-

o

o

&
-l

» (M
l;”; Aoy | Flw | Ol |,

(v) Which ruler is least lprecise?
(¢) Which ruler is mos€ precise?

e |

-

inch; iohg. -

- inch long. -

2 parts;
L  parts

[

z‘a pam
16  parts
A
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i
. _+Class Discussion - Page 15-3.

L2 2 3.
8_ .3
2. 5"‘ l h.
Exercises - Page 15-3a.
" 1. 3%= 3 + 13;‘ 3.
3 12 3
e A
3_ 15 .
3% ¥ '
[}
2. h%"—'- h + %‘ " h'
2_ B , 2
b3= ¥ * 3 ¢
2 _ .
b3= 3 -
’ w
" . Exercises - Pagé 15-3b. .
1. 1%+5‘%= 6% 3.’
- 3
6%
2. 7-§-+8%= 153-5 vy,
Exercises - .Page’. l5:-3é.
1. 7%+’+%= 12% 3.
2. .5-§3+12%= 18% k.

T 1
5= 1%
9. 1
27 "’2-

L}
+
P

5
°8= _2 ,
A 2
5 .16
2= 3§ + 3
5 &1 :
°%5= B ‘
i
5. - 5 ]
’9 .5 * 5. /:f
5. b 5
°57 5 *_ %
55 0. -4
9°.79 ;
. X
12§+17§= 29—%+ -
[
3 05 8 .
Big*9ic= 55
2 2&-’5*- '
n—F__
) /
15%+20%= 36%%
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s - Exercises — Page I9-3@il 4 t.
S PR 5
2, 5612-' : . 6.
2
30 32 ‘5" 73
b, U3 % L. 8.
Lesson 15-k. -
Class Discusston - Page 15-k, o .
. . . ‘?‘. L] 1 .\ '-o ,
Iv‘INC_) ‘ “,.n ’("‘! ) 'Sn'
TN s o
2,. 2’ ¢; : I SN ,‘"o
. Y . T
' R }A' 5 ' \‘ . \ .
. . S e , ' ‘el -~
‘Exercises - Page 15-ba. . , -
: L o ¢ .
) l'o‘ m E B 1 ‘Jé" ,. ,;;‘ .%) ‘ .:6‘
Y R N RT
¢ . R = A SO :
Voo e Pl it T e '
R AT W
R ol AR
. o . H
T e © e - + i
e . BADs 2.%: et
g 3, mBE~ 52"% 1% 8.
PN . 1 . t.
. mBE= 4
L 1 :
’ L 53 3 . .
ho-t m_’CE'z 5 E .- g '8‘ N 9-0
'm,ﬁw 3 %
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-+ ., Lesson 15-5. . et
Glass Discussion - Page 1?-5.
1. (@ nBa_.9
\ hEs .9

- mAC =~ ll.3 &

The students may disagree on {e measures of these segments. They

mey wish to grgue gs to which is th ¢losest mark. Teke advantage of

’ : such an opportunity to point out thE the i'eading of any measuring

inatrument ié subJective and often epends upon how the observez: 'seeg"”

hig instiument, In such cases eitht megsurement ig acceptable.

N .+ The peximeter of A ABC = m AB mﬁ—af'mm
o - ’

. The perimeter of AABC =~ 9|+ - 9 4 1.3

‘The perimeter of A ABC »~

) / (b) - “. 2 "'
. ’ m IT = oi N T ’
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— g N :"‘ N -
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“m EX} &= 10"‘ e
. et
T - F, 2
. -. * . oo ’ . . !
- ‘- v~: . . ,-A
d S,
The perimeter of A EE‘G SRS +\ 11:.5_2 A L “~
T W AT T e T
5 The perimeter of A. EFG * * .3 Ve Ly T
o . N '. SR I AU
. . '-. . . .. \al .y . .
(c) ‘,‘h‘.ach of ’chese parts wcruid be one . Ane; hupdireﬁ:bh oi’ en 1nch¢ “
s © () Each‘ i)art would ba one . one thouﬂdldth of an 1nch.~ )
Iﬁ wauld nét be possfble to read smh 8 ruler. R
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“y Lesson 12":-'6. ST ‘ ‘ )

P | . w

¢ Tt . - 1 ‘
Class Discussion - Page 15-6. f e -
o ‘ . i

e 2 . - . .

P . Each unit centimeter has beenfiivided into __10  parts.

¢ ' Can we write our measurementqin decimal form?' :_Yes

i - PSR N I . *

{hength in Length in 1-

inches em' :

e 7 ' " N E .7 . 1 404 2.5 "

N B R « 0 ’ —
R 4 Without npasuring, how long are EE,.
, . %, ama!|®? 3.7 cm "
. . < Without measuring, how long is AO? .
LT Toe_A25 em . )
T cmapt




Without measuring, how long is DO? _ 3.5 om
274, B 18 1 ineh omg and BB is 2.5 _centineters long,

T About how many centimeters are there in one inch?.
. ’ c L 25 eom=~1 inch
-' ’ \:.‘ : .
- Ezurcises - Jage 15-6a. P .
,l. mAB= “hd1 em - " “ 3. - mWX=_3.5cm
mBCA 1. em s . ‘ mWZ~_U4h em
¢ nEC~_ 4h e . , mXZ~ 48 ecm
. W ,'.‘.:‘ r ; ‘ "” mﬁz .600 ~(3321 .
. 3 %: . . . . S e T 4
L 2. ) m ﬁ 2 .t h’.‘ ' m ﬁ‘z 1.8 ém
. M . — Al 3
.mQRz .'I . n¥ G~ U4kF cm
,. -7——‘ . . .- ————— ]
alS~_304 cm L . mP 5 3.0 om-
. mPR :Z ’ ‘m @~ 3.0 cm ‘° ’
. : $ o . . ) .
Lesson 15-T. - 0 E .
" Lessons 157, 15-8, and 15-9 consider conversions of units within the

British system and within the metr:lc system. ) I
. ! »* M 4 ) s *

We have taken a functional and graphical approach to conversion to” ,
«, reduce the confusion of whether to multiply by 12 or divide by’ 12, - ete,

The graphical approach gives the student an easy method for converting
units. We hope to establish the 1deas of conversion through this visual
approaqh We are not attempting to develop A"h&gh degree of proﬁciency. .
Resist the temptation to supplement these secﬂions with "drill" éxercises.

> .
» . N

v. .
sClass Discussion -»Pag‘é 15-78. ) ' . l ' )

To change from feet to inches you multiply by .

.

Write this functiom in arrow notat:ion. P ix5H1ex .

L - - @
r
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Exercises, - Page 15-7d,
1 N

Doyou‘ gei; 36 1inches?, Yes .

.2 feet = 24 inches

1 oy L
35 feet = k2  inches ) . .
1 % feet = 21 inches
3
9 inches = &k  feet
.-—--. 1 _ .
18 inches = 3 feet
. 2 l - *

27 1inches = iy feet

T, 5 3 - 3 ) -

33 "inches+=- E feeft !

48 inches = L4 + feehr . oY T

1*‘5 inches o 3 % ; feé-q" e : H 3» v X,

3 inphes-=: LT feet o - ¢ , ¢ .

You multiply the numf)gr of feet by 12 to change to number of .
’ incheB. " : X ._-,':'l\:"w ., - “( x‘.' *

T
You multiply the number of inches by . 12 - %o change to humber

of Feet, S

1. (a) 2 %_- feet’= _ 27 ’ inches
. kY 'Y ot !
(b) 3% feet = Y2  inches . .

, {c) %"iieet = 9  ipches

RO

g (a) l%_- feet = 15 inches

(e)™h feet = 48 ?‘.gches

. 126




2. " (a)

(v)

’

18 inches

-

[

w

feet

feet

*45 Mnches

(¢) 33 inches feet . .

o

feet

(@) 21 inches

4
[ n
A |Hw [Hw Hw o

(e) 15 dinches = < feet .
T, ’ : . "

. . ¢ . .

Lesson 15-8. ' o,

Class Discussion - Paege 15-8 - . 5

G

1 yard = _1e3  feet - S c

2 yards = _2+3 feet . . ‘ .

yaxds

yards =

3 ¢3- feet

he3 feet

e W

yerds = 503 ~ feet

\ T « x yards = _x+3  feet . : S

frxe 3x

Exercises - Page 15-8b -

‘1. (a)
)
(c)
(a)

2‘% -yards

% yards

9 yards =

u

27

L4 yards = - 12
—

.83

feet
feet '
feet

feet

” ' Q . . ) . . * “
(e) 9 yards = 27 feet L

(£) " yards = 24 feet

]
|-

td
N A\
(USIT] Ugl!—' win

(&)

n

yards = 17 feet

.
(h) 19 feet

yards

n

(1)

1]

yards = 7 feet o “




¥
M, ! .
T gl - . 15-1C-8a
(3) 3, yerds = 25 " feet .
» o - T L

(i&}" “, 3  yards = 2 feet

- N oY

1 foot ' ' A

1t

(1) 3 yaras

.

2. (a) _You multiply the number of yerds by _ 3 to change To number
of feet. ’ -

[

(v) You muItiply, the number of feet by __ 3  to change to number
of yards: ..

- -

Class Discussion - Page 15-8¢c. . e .
. 1. 1'31- vards « ‘4 " feet = 48  inches,
R 4 ' * - '
. : 2
2. :2& inches = "2 ‘i"eet =3 yards,
L 23 peef.ll .
) 33 /'inches._ 2 in feet = 15 yax;drs R

Y

‘. ) | .
The reason for this problem is to show the student that it is very

difficult to read the graph to the required accuracy,. .
. ’ . . “.L “' »

You multiply thé number of inches by, 12 to change to number

of feet, ' ’ . 1 v
33 inches = 33 12 feet .

' . 1 .

« “You multiply the number of Feet by __';5____ to change to number of
‘ yards., . . . U

3«5 fget=33"T]é—-i yards

-

n
i
-

|
-

i

/
-
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1.5 met/;s long. Have studeni’ marxt off their 10 ém segments op this *
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b Cléks Distugsion - Page 15- f‘ ) S
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L) \Exercises - Page 15-9c.

. ) 829.1 m .,*':‘; b
(ﬂ)\ 03 mm " ¥
©(e) 30N mm i
s ()20 mm T 7Y
. . 2. (i)T i.26 ‘cm
e (e) 28 em -~
(@) 13.72 e
)(E) 23,7 cm. .
in_'j'--’ (f) 09 em ‘

Y3 (o) 34 em ¢
) (e¢) 80. cm

(e) 1350 em”
e @) 2k

(b) 2,37 m :
< .(e) 5481 m, _
!" ' (@) M m *
’ (e) 138 m
} (fl 3436 m

. Lessan 2- O,
.. - Clas¥ ,%gqussion - Page 15-10a,
R T D Lo
i‘.’.:'p . M 3 1 >
2, bEe3=1ky o fh.. -
F R B E° . v
'l 3&‘ '-}-‘. .
w B . :
AR o.!'- = 1
e 27 i5 2 T f‘b.
. Do 16-21-“‘ L oo
' The ‘wire'ds _ 33~ feet long.
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s

L 24 (p) 17600 m’
(¢) 80 m .
(8) 4270 m ‘ ‘

i?‘e) 3800 m L
;(f) 2'{9200. m. ’

/6. xfb)' %021 jm . '
‘ ¢) 19319 kn '
I a) .e8i

" \e‘) 8."7295 U
t ‘f) 0 km -

A .
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Dessonlsen. . .- .
"In all angle measurements pemit an error of 2 degrees to allow
ror thickness of linés and inaccuracies in classroom. protradtors, -

N ) ] N .
'x *
Class Disc?fﬂsion - J?age 15-11’0.

1 a* . ‘
o I I
I3 ”,

P i ] K B . s
L 3. , Wlx = 50 : gegree_s. ' o ‘
hf‘l:;f" A ) * 'd " \’ : ) ! ) f ; g
s - o < i. ' . . . ~ . )
T Bottan of Page 15-11b. ¢ T
l"b’ 20 :N'b ‘. ) ‘ . ’ . PR - -
: .3, 'm Z ¥ 130 degrees 2 r p Y : .
‘_‘ 4 ) !
mlx+hly ~180 degrees' L
- \J‘ N : ' : ',l" - P ) B .
?;.’ - ;Exercise_s - Fage 15-1lc. -4 )
e +{a) mlZa="25 " . e ‘
= “ mZvs_155 oo ' .

L ' Za am /b are called supplementary.’ C '

- .(b) mlZa=_15 : . A
L nlb = i35 N ) ‘ . ‘ -

S LZa and* L exe ca]led ugglementgy_ ’ . ‘

LA 'g' ® . . ! -

{ "'; N . ) (c) mifZa~ 8 1 - . } N !
S o mivm L0 : _
- N v La and Z 'b are called suppl . e

(a? mlpz_'__lg_ ' .

S eies e o L
‘ mli\;'e- o )
LZp

110 ;o
v o VB, . , .

" end

‘(a) mix= '60

A T N . -

(o) wZy =~ %0 N _ . - .
(e)'mZg=~

. -
] 3

-
r

L




miZw= 107 nlZv=_73 _— ’
mip= 107 .
Lesson 15-12, . -
y , N
.Class Discussion - Page 15-12.
1. (a), 12 feet » - 2
() _12  fpet . '

. o) _3 ,
R CY RS- N , ' -

~ ~ <
‘

; (continued Class Discussion - Page 15-12p. ) ‘
- . P I3

s . - N __/. *

1. 32 i 22 »

2. g? e 12 . ‘ . * .- 1
30 875 - " 375 .

~

o

. I the J;iles“ére' each 1 square foot, how many.do we need? 500

A rectangle with all its ‘sides the same I)ngth is called a sgﬁaie .

2
A(square) = S
. ’ v . - - -
. The area of the square below is 49 8q. inches,
_"'* -~ A * PR ‘*
- ® ‘
< & ‘: . ! s *
L
’ - .
] ! " ‘L\
- 1 '
0 hd ¢
e - M

: p o 138 5.1 . v ’
T T / | %4 o
N A\ <
LERIC ' - =
% .« N . . -
o < e ~— . v ; g
e, St YRS R

b, * 500 'sq. feet _ ,
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mércises - Page"ls 12c. S o P 15-1¢-13 T T
- 1. A=1he9 : b A=63-10
44 . A= 126 5Q. Tt. . ) A = 53 §Q. £t.
2. . A=17° / . 5. BRATNBOOSTER. .
Vs © A=289 sg:nnn ' . Total Area = a° + b2 + 2ab square
; s . . units
Y ~ « \ i . .
i 3. A=475.-9 N or
) ‘ = k66 sq cm ' (a +b)° square units .
i §
. ‘ ' ! .
_ Lesson 15:13. T / . .
. Class Discussion - Page 15-13. - R )
I h-sided‘ﬁguré with oppoéite pairs of sides parallel is called a parallelo-
, gram. . ‘ . )
- : f . R f . . j ) ‘ ‘
1. a8 [l pc | / . . . :
~“;. . 2 ’
Ao 2. BE\ : ) f
. " 0 .\
>, 's 5. v a reclangle .
e ’ — ) ' ' ) -
. 6. AB ,
- i
" 5 « o= N .
AR g 7" AB . ‘ . ., .
8. B " ’ - S s
N . " 4 .
’ . 9. “.Yes .
. : v t’ \ o N * , ' .
/ Wt Exercises - Page 15-131). . ‘ ]
5 _.'" . . . ' B _ g . R - !
U e A=2O 13 . . e |
SN . 'A‘—26O sqem ' b ,‘
- 1' L PR . N P . [ . ]
a, "2, ~A £ 9« 15 .’ 4': . N \ .

A 135, 89, £t. v . .

|
AN RS 13,% ) i
|
|

Sue [ A 68 sq. j.a;) : :

., Iy ; - I
e’ I & . . .
e e ! N ~
s [T B ”
.t . !
N Vo Gt ~ Pt




T Tt o B . ) , 15-7C-13a- - ,,,,.

~ Class Discussion - Page 15-13c. : \ ; :
M4 < ‘ -~ ' - . . ; :
,' A WIY ZA TW | ] \ )
. ” [.‘ 3 . .
T : '/ . : .
o By s 5 cPeh 4ot X
.- . 3‘}.. . ] .
oA Tzl .
v q" B " ', ,
Exercises - Page 15-]3&./ R 'c o
1, (a)A:-]é'-'bh —t .
, A-gera3 9 oL .
® 1
A= 5835  sq.in,
N a L
(v) A=35bh ] :
A=\-];' 1}6 . 72 \
2 2 2 ,‘ ‘L
A = 16.26) sq cm i :‘
- () A=3bh )
A:-:l'- 5.2'. :2%‘ ,.:
. 2 3 § “;
' 11 .
A= 6'13 8q. yds. . . ‘ .

2, "(a) A

(shaded) ' A(paz'a.'l_lelograqn) - A({',riangle/)

A(shade'd)= 32 - 216

* A(shade@);—_—g-l—q— ,Sq. in, \;/ I ) ) o l- .

(v) A(shad"ed’) = A(rec‘bangil.e) * A(’trian‘g_fq) - ‘ oL -

Blohiged) = —10%22  + LB . ‘ :

. _Aj(shaded)= 123.06 sq'.cm




L m;wLesson ﬁ S .- : - 15"1??’11’ e R

Class Discussion - Page 15-l]+'b. A ” L / . K
N a7 . '3 . "V B ‘ ) ’ '/ ./ . .
mBe5 o ] ‘ ' :

_If we“add the length of the sides we get :[

. No, this doe,s not work. . )

JIf we multiply 'bhe leng‘bh of the sides ve get g2 . . ~’/‘ :’ :

‘/ No, this does not wqu: ‘7“- a ' Lo ' ﬂ;:’;
D?eg- (9 +16) =25 ¢ Yes S - ) : X B

-

Exercises - Page 15-llkc. . ‘ e,
2 L ‘. "”‘l K ‘ . . v
} ]_-o (a) 122'?‘ 523 'lth*‘ 25l‘ . .‘ ‘ : M Y
127 3 52 169 - 7 - . )
BRI S (T R
NI - (mﬁ\z ~'__169 u e »»- “ ; e .
.:‘l,« » ‘,(c) Yes:,‘ N .-‘ . '4-‘ . :\‘.‘ ) . :.‘ ..';\‘ _“\

:{‘:*':. 2.“ . (&) 15 +82.=~ .":-}‘-_ 64 ' ) ‘ . ‘ , R ‘:‘. :
N ) s P O O . ’ )
e e __ag__ I
- ‘_~(b) i BE ~ 1 e

Semiem o

. (Q«'Y_e_au ) " : : . :“, . \ -;, . ) . ,‘: |’
. . ” . . R . .

. 242 + 10° = - 6:15 R ; . .
(b) mmz!—&g—é --‘ . o ‘ | ‘\ ,‘A‘
(m GM) \ 16' . o L .

: (c) Yes : \ . T

@ e v a0 T J

N PR
* »’ . { 136 "l »2 -
O ~ oy barte
. . S , ,
v N - ‘ .
Nl W s ..




. - » " - ’ '1 “"-P" Ty .

b7 (a) 7.5 » 42 56.25' T - ‘\ . 5'{0 B
‘ . O « [ A . ta . o

T 7-5 47"""4-2 72\22 -2 C ) : BN

.; . i £Q - 4 S

3 [ - ~ . N

(b) mﬁ'z 8'5 v ¢ . oo o,
—_—— \ N e

. 4 . [N R v

® . .

2 * “ . < L% I¥
(f«mﬁ)'w.j?.é‘ o L >

w' N ’ L - " B “
(‘c)'-Yeg H '\(1 ‘ . 0 . o\
1 ¢ L .
2 . ! . @ v -,: N . . !

5., {a) 455 +20° = 20.25 '+ koo

- 2‘.:0 2 _l ) . , . |
.h.s + 20 = he}o.as . ) P .

Jh) m R~ _20.5 ; : . ' O S
(niRQ)z 420,25, ' '

- r »
. / .. . . . .
.. ( A\ e X I A 2
c) Yes o t
- - wn ) e P
L o . . . A T
. ) - LA - o« - - ’ ' <
Pre-Test Exercises . . . ~N - ’ ’ .
e N - . - * >
3 . . . ’
() 2% - . K
3 -t et - .
—_— . ] .
v . - e WRIPN B
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e o) 2o 73 - . S
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In thisA apter we have taken a geometric ,approa h"to the development
of irrational \gquare ‘roots. There are at least two reysons for this approaqh.

(l) Historich L1y, the concept of irrational square'roots‘ came about .
v 1
from the, consideration of the exact length of “the dlagonal of

N

the square.

(2) We hope that a geometrical developmefit will convince the students
that these numbers do exist, and that 1t 1s possible t6 locate
. them ‘on' the number line, . ~

In Chapter 17 we will take a brief look at the solutions of equations
‘of the type x2 =c ,. where e 1s any positive integer. ThELs chapter
- - provides tﬁé "background ‘Por solv}:ng thts equation,
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~=- - - lesson 16-8. - - ; . . . TC-16-8 o
,ﬁegative integers are necessary in order to subtraét integers. Likewise,

negative irrational numbers are necessary for subtraction./ ~
N . . - . . \\
It is recommended that. the teacher review subtraction of integers on

>0 ) the number line and the concept of rewriting subtrac'tion problems as
Yaddition of the opposite" D

F At the beginning of the lesson distribute only pages 16-8 and 16 8a.
' Disbribute the other pages after students have completed Problem 3.
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Lesson 6-2. L . -, oo .
- The need for reciprocals of 1rrationa1 square roots leads to the

consideration of "rationalizing" desbmingtdrs., It is throwgh tis technique
that we locate reciﬁrocals on the number line, It is this concept we w:!.shi
to emphasize, Proficigcy in rationali& denomina}:ors is not expected,

Tfe s skill as exposure only. : K .
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The teacher should hav*a supply df small circuler.objects available . for o
students whggcio not havé coins. A ’

3.1k, 3 %- , and 3 are all just approximations of = . The choice
of which epproximetion to use depends upon the circumstances of the applica~

.

b " tion., The student should gein experience using each of these approximations,
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: "eee..Oh their number line? Yes . - ) '

{ X
Vo "

, On the number line -on page .16-10 you used the dismeter of

| the coin as your unit, \ .' i Co P
“ A The circumference o]f the circle is a little more then - g .
‘ 3 times longer than the diemeter. ' -
\‘ . i , v o, . -
. . . )
Rough Close , :
estimaete of C approximation of C *
.. \ ! v {
1 ft.. ia.§6 ft. SR
. N . ) “‘ o
15 if. 15.70 . in. —
2k em ‘ 25,12 cm
21 yas, f - _21.98 yas, .
\
'7‘8 ino 801& i'no
e b
.9.6 1in, 10.048 in:
l\
"‘\ '
\
\ »
. ‘ -
o . - |
3 VoA o
. \ '
\

) —7 ' ‘ R
‘ \ TO0 “ : - 1
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_Lesson 16-11., . = .. ¥ ) .
s ; : 5 ' . w
Class piaéussion - Page 16411. g . e .

How many of these squares are there? 68 : |

¥ \
‘ oo o 4
. €. .
- '5_ ; L , . v, ‘
.
. .

\

\ L]
W many Qf these lightly shaded regions are there? _ - 8 .

| —_—
So Wbout how many unit squares does this pake? 8

-;‘- of a unit sguare, How' many of these .-regigné . e J
4 So about how many unit squares does this meke?

\ ' ‘ E

~

er of dar iﬁu&res isv P 68

\ f B

of 1ligh (Tares is ab,out - 8 . -

unshaded \equares is about 2

Y — 2

'I‘he area of the ci:ﬁle 15 'about 18 \
. . , ' *
! { N M
A

. . ‘\

. Area of thia s uare \.. 4. 22 ' \2
» ‘ *
o' Atea 9f this square —\h o ’ .

. ‘ . r\
/. © Area of this squar}e \100 squaye units
~ ’ . "-‘,.
[... more. or less than the ares of the circle? More LR
! v . . .
%, 1 . . [ P .K
Page 16-11d,’ : '

'
\

_ Here we need %o interpre‘t%he érea of the ‘inscribed square in :terms of ‘
the radius of the circle. The radius of the circle is l .the diagonal of

this square so it is necessary to use the Pythagorean Theorem to find the
" arew"of the square, . ' . 1

’ A .
f el / \
L] ."
v ﬁl
1
p K LT \ R :# ”
. ( /0 \ "
| ) \ ’ .ll
. . . g s
oLt . ’ ad [ 4 '
. : 160 A Lo
3 ~ . " ‘\‘i‘}\’

1,.}:1 {
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: b D . - . 16-7C-11a N
'Paql 161, N y ANy
N - \ SREEN e i. " \ _tv"f“:‘f
N (_ Area OZ his square = . .
“ \ L“, \" A
Area og t é square - . : X
Area of t ;] squane = 50° square units
. T
» °. ve. moTe OT 1leE than the area of thla}circle? . Less . L
, < . ' T . e ‘
- ° ° ! ‘!, ! ] -‘, .

v - ; BRI .
‘2 ¢ 2:_.3’ . . " “
\ L3 =3._(5)% . . . oo

g .>~‘ =3 § ’ s \( N t

= 1. square units
\ ‘ .

..a ttemorethan 3? n

. A(c:lrcle)"= Tr : s i
K 2 : .
A(cimlv%) = 3.1k« (5) . . .

. : $
o . ‘." JA(CiTC:Le‘i -’:’.‘3.11} . 25 ' ’
\ A(c‘.i.rcle"z -—Z&L . ) .
i . .
Exercises -~ Page 16-11f. \ A . P
A = I 1‘2 ' / - . '
2 N e ; ‘ .
~ 3.1k (8) b Lo e,
A =~3,14¢36 . N 1 :
. . . . .

~ 113,04 squaxp feet, - ' ’ v
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# 16-TC-P-1 ., 47
. . \ S hamo B . xl e
. DR
. \ s AR
\ . \
.‘d‘ . » - 'b -
2 -“\ , "
> * \\
. N
5
i H - % / o
7 =
. - ‘: {
Am3ah. (122 - .
‘.l‘

A~ 3.8 2l

A~l5216 .

f&.v(a) E‘:.%D N - S -

4 = 21  inches C \ ! 1 i ]

' h/z agt Eker;isgs - Page 16
AN -

1. (v) 1&
() A

(e) 1’7?5\ ‘ . .
LW m Ty
~ . N \
e, \f(a) a2+ 1 \é\ 2 bai =@ . T
. 52 v @ .2 2 \

N
+
(3}
(o)
i
(e]
+
e
1
0
,
<
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Aruntoxt provided by Eic

9:"

L) B 2l

*C=x-+D .

¢~ 3.1}7'15«/- '

C =~ 47,10 in.
16 6., 7

.

. Test - Page 16-T-1.

(b) /&
(e) VA9

Al =c

(el) “none of these

\
LY

(¢) /70

\
\

(a). /50 = _ 548"
(b) 8 = 25,
(c) '/..fg? 3/5

ty

‘ -
1
‘.
.
.
o
s
N
"
v
§ -
"

| - .- RN IR
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.
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9)2
“81 -

3.1k -[(

A=

‘

a

1k

A%&3,

»

-

“42

s -
Qe

‘A~ 254,34 square f

L

%9

€ =22

<,

*

L1

’

7 110, inches,~
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Fe ;o T 17-T¢- v
. . IRt ‘Teacher's Commentary , .
l ) Cha.pter 17 ’ )
, ;”ﬂ. '& smemmnmsmnmmmmnm ‘ (
e ae i L o : }

The main 1dea,“o \

R

ourse, is to help every student get the correct

solution !on each eqguation by the method that is easiest for him. Some

students wili probably use the "guess and try"” method for fajrly simple

equatmneu ,IS is hoped, however, that they will learn more efﬁcient
/tec’}miquee when: they encounter more complicated ﬁlerps.

L3 L]

For'stmre studen‘cs it' will.be helpfyl to review the "box" method (Chapter
8). They’ shou.‘rd Ye hl}.owed .to use "boxes" as lopg as they neell them.

»

In an,;’ievent dd not msist that students write moxe than they have to .

-

“in o:rder to solve equatio;xs. It they pan comba.ne steps or do part or all of

. the work, mentally, accept any method they usg. Formal priasent&ﬁlon of the

- ‘st‘eps is not the goal' getting the righb answe.‘c' g‘g_‘ _ £

.

s NO‘.P.CG t'ﬁgt the, idea of checlriag.bhe sdlutmn for each equation: or

inequality is Qmphasized throughout the -chapter. Hare , again, it is -not

necessary fop students £o w1t the steps as formally as in the examples
e "'if they wr,xte enough to be sure the solution is correct.

Py
o i\ v
~ ‘.‘-

a ﬂ» N

Lesson» ]?T ‘1e K

T R ;‘ .
Claas ;liscussiOn - Page l?-"la. ‘ & <

IS '
)

3

3+#)*“dﬂ;§£gga
by ding 2 to the right sid’ .

it

e,

Aruitoxt provided by Eic:

v
true statement.

2°(3+ I*’) 7 _is not a ;;g-ue-st.a‘hement.- You can make it true again
ey mult1plying the num‘ber on ‘the right sidé-py “12 v ‘ s v
' ; 2 (3:»“1:) $7 . :

+

You can make it true dgain

-

13 .

- e P T3 5T 5 ’
. L. (ﬂ m-v+9>—;_w ; ' )
R ; .
! ; {:b) (h N A) + 3519 + +3 M » . .
(c) 9 (26 + 8) =9 +.3b ‘ . soe
| .l(d)“._v,-(]:>+h5)+8-_-.§~._50+§ . ' O
Lo -., A Y v, ~ N
¢ , o, * 16’(, . w
\)4 v p LA )‘ N ) ) ) :
E ey :




g "'..- s ‘: . ‘ ‘:.‘- SRR . \‘ . -‘." - - r' A .
¥ S S ' - 17-7¢-1a
L\j ',c O 'I'o undp pu,t;mfg on ,.'ou.r coat , You take off v g coat To undo picking
. up A bobk ,.yol Ru_ the book dnwn. 'T’o undo opemng a door, you shut the door.
Y. , )
L " To undo adding 5 ’, you add t,he g site of ¢ K e . ‘
N ': To get badg to 3 again, yDu add . v‘ _t‘o toth sides. ' '
S, » . . .
} T } On ‘thé right side you have « 3 ‘., ‘e s ., -
. Al (’ ¢ . ‘
v, 2. “You must add 16 t‘o,both.sides.
Iy N . A .. . , ¢
I X +16 =2 ¥ 16 . .

C-“' . e . x = 4o s
1 Ay ' N .

~+ 3. Youadd 159 to toth sides.

v' ‘;“,, Lo - . -
C T R A AR E - ;
e o L ) X 0=6 -
% o+t : . : - . T \
! d to Y vt & .. . x =6 . .
. ;a ... . e :"_ s e . - -~ ' ~
" J i .« To undo multiplv'iﬁg by 5. fou mu‘“ciply w the 1egiprocal of 5 e
o :
' 1 . S
‘: . ’ ot To get back Vo h again, you multmly toth' sideo by é w
“ N T ‘ T . _".-
" . N . N . (RN ¢
) ’ ‘T . 1‘2%' <R b '3:" - 20 < ‘ “
0.';‘ 3’ s ) s . ‘c: X —‘!:- - v,
) /::i * 1“"‘. . . . 1'. T —" e !
% e E A e ' ) N
T w0 A T
8% N s ' e v - A 8 N ' . »
":e . Vo weTl o, “ S P "'\
LY L Y . - " e .
T b, ..}’og' ;nul..‘qi?ly toth fidlgsfby o e V.o .
\ . n -l"c .-;.. * T -t s .-‘,.' " . ‘1 - . .: .
R R 1, 1 e X T
“ » ' 16 rle -3~ ‘90‘ .
nr . 1'% =_9. o -
‘ - L.
. x=.9 ~ .

. 5.  You multiply both sides by L .

: b ocfx= ca2 »
1+ x = L8
x = L8 ':
. In x+9= 3, we add -2 to toth sides.
x = 112 )
In %;x = 3, we multiply toth sides by _&  and learn that x = 17
‘ 168

‘Q ’ : «
ERIC . ' Lo AT
) -

13

- .




' ' ©T A 17-TC-2

Exercises - Page 17-le. \ .
- 2. add 5. x'=8 . .
¢ 3', multiply By _é;. X '= %? ‘
‘ t ) multiply by 4 . x =28 . .
! 5, multiply ty L., x=12 .
b aad 19. x=6 ’ ’
¢ ‘\_ 5 -
7 multiply b L x"= 2 )
. .p Y. :y 55 * =
. N ] ) .
o 8. multiply by 3. x= 16
9. 8dd 4. x =T .
T S .
10, multiply by 5 « XX = 10 .
, 1. add 9. x =27
12. multiply by, % . ox=2l . s ‘
* 8 -
« 13, %tiply by 5. x=16 , ,
X 14, add 50 . x =50 :

P .

15. multiply by

ro|
=
i
o
—

Lesson 17-2. a

Students often ask, "Why do I have to go through all these steps when I ~
can Just see the answer?" In an equation such as 2x +3 = 11 , they probatly

see that x = I by mentally goiné through the same steps that‘we'show on

psper. Thi's 4s the time to write an equation like % - é = —% and to ask
whether the solution is obvious.,
- \
’
R ’ ’
7 \
“ <
4349 .
S .

ERIC L .

Aruitoxt provided by Eic:




N o o - I s
* A r

.
N

R ~ . . i > . N - ” N - RS
ooy e © . N * 17-TC-2a--
+—e ~. .+ Class Discussion < Page,17-2. . . T , R
p e 2x + 3 + ~3_”, 11 3 '
' 1 1
{ 2 - \2x T2 8
*‘P ’ - - -
T ‘In Tx+ b =U6, Pirst both sides vere multiplied by 7 and then| b
. was added. To reverse the process, add the opposite of b to both sides and
then multiply both sides by the reciprocal of 1 . . '
. In i + 5 =15, ﬁ.rst both sides were multiplied by % and then 5
e _was added to both sides. B
i , . N
. 5 . ] . .
. T2 ? .
. b ’ (Aad 5 ). ‘
. : . ]
“ [ z - ) 4
‘ 7.X ‘ . 10 ‘
<., v ‘ i Y (M ltiply b 7 )
AR . ' - {v = Je
!~ . . . " ,& p y y ‘é'-
AR L S : ' . - .
. ) . x = . ! 1h .
. | —— ‘
"' . In’ 3x + 2 = 10 , you reverse the process,bs; adding _2 to both sides and
'~ " then multipl,y'ing “both Sides by- % . . . .
e S 2 s 10 . Lo -
MA‘ .- ] ’ (Add -g—-)." . . RS 3
‘ ! - ) .
T ' X o= 2
‘ o T (Mutsgply by 3 )
\ - - - \“ .
a o A X = _EL_ .‘
.. " In 5x +2 = 22‘ . you il‘ add 2 and then multi"ply"ﬁy ‘:%-_ . i
. , R . \ . . N c o . G ooy
- . ’ ) » - ‘-
» R "Bk +2 =22 .
RN 3 ~,  sx & g0 , ‘
PR » x =k .
. * fo check (5 h) +2=22 §
. y L3 .
- ‘ 20 +2.= 22 .
S . = 22 k
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Exercises - Page 17-2d i - Check ' i
1. (b)) 2x+1 =04 \ agd 1. ’«/(-2-20)+1=h1

']

2x = 4o 1 , bo + 1 = k1
ca20 Mumw_a_-/ . m/ln/' o

N H
!

(c')"5x+2=10 . - ('5-—-5-)'+2 10

1l

Add T2 . .
5% = 8 -1 , 8+2=10 .
- Multiply vy — . .
x=—58- —_— 10 = 10 .
- ° | : -
x _1_.1 A AN §
(a) 2.1- | (F-D =5
1 7.0 9,21
B xt35=3 %*T 3
pa L & -
1 _%2 .2 2 11
[ , $ 63
x = 19 Multiply-by __6__ ,
- ' ¢ .- ';‘
(e) £+10=0 : i 21 8410-0 '
. A 10 e .
gx="10 -, ¥ —E‘HQ+10=0' )
. T Multiply.by. = ’
e : e 5. . , :
x= 8 : - 10+10=0 L
) . * ' Check
2. (b) 2x +10 =50 . (2 + 20) +10 = 50
! , 2x = ko ) . + 40+ 10 =50
x = 80 ) . " 50 = 50 ° ’
\ “‘ r .
(c) bx-15=7 (o Uys s aq -
B I ‘ 2B =
l;x'+'-l5=7l “t -1-&2—1&-4-“15:7‘
L bxo= 2 22+ 715 =7" '
oo . C ' -
L xX=F Ce L 1=1
' et .
v R N v ', » \g’.‘
(@) 2x+5=5 (2:70)+5=5
2x =0 ’ 0+5=5 *
: \ )
x=0 5=5 ,
! AY 4 vl7l
‘/i\/‘ ~ ¢
" LI B
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Lesson 17-3.

F%udents who question the 1de9/‘chat X canfot equal 0 dn
%+ 2 1 -remind them that if =0, then n-0 —.;3, s which 1s

OK{O

2 2

clearly impossible. °*
{

. §

; C -
- » " In z 31 #3 =7, you know that x f':annpt, be "1 because 1 +'1-

Finally ‘sdd the opppsite' pf hto both sides. © T -
-, ' ‘ ' LN ‘. 3 . ]

T PN . L. 18 N

; ‘ ] - . ’ . X7 +3=5 . .
. 18 » ¥3=5

-

|
|
- Class Discussion - Page 17-3 N
\ -
? , ’
. To sodve 3 * =+ first add _2 to both sides.
» ! 1 ' ,- 7 _ ¢ ’
1 ¢ =+ = =+
| : 3rxtET 2 ,’g
E ) | 1 X
"y Next you multiply both sides by 3 - .
S . .. ' }}r‘ K ) A oY ¢
S e T L.geell L 30 ' .
' e 3 x 32 ° v "o
[
\

’ .. . , g _-+_7 ‘- ; - i - P . 1 ::v
: \Add the o‘pposite of 3+ £o both’ side S oL : "z,;"‘
" . N3 ! » ’ !
o C. 18 x—-—-—-—-+7.,w‘?ﬂ N o
‘ < 3 a4 .
! . ¢ N - ¥ H
. ’ Multiply both sides by the reciprodal of 18 . . - -

' . : " 22 g 2.1 ) g
, . ' ‘ x'+‘(‘:I8 Y IR n{' . c
RIS

* f - 4
- . . - .
) ’ . €. . ¢
of . ] v L .
x+7 %9 .
—_— . .o e . .
. ’ .. v
: . * '+ .
> -~ r) v 4
[ . . ?7? 2
L - . \ e v )
N ! ' ’ ' v Y
-
L] N ' ‘

CERle L e T ey T




v 177C-3e6 -
tg Yoth sides. o
¢} i oo
X =g . . !
Fg "( » i
. ‘18 "‘. - . 1
L : : Zx77 377 : \ .
“A':.“o « : ' M 18 3 ' ' i
< —\ =} . .
1% td ) 9 3 5 | *
? - : 1 4
" ., . 2 +3 =fj q ¢ . ) '\'
v & R ‘g . ” ol
‘ ol 5=5 Cn
" A Yt ~ M . ' K . . 3 0,
. Exercises -<Page’ 17-3¢. ‘ ) "‘.': " Chedk. ° . . .
% N -~ A » * N - . . N
i \ 1.+ {a) %'23:—133’ and x £ 0 %:2=—18§ " ..
V- X E R .3, 1601 R
f b x w7g v o 878 TR o .
o D R 3.3-1y 0 .13 _T13- o .
* 3 x+\2—,_3- (x"\3 __:_-:_) $ 8T F .
q 3 °l=% (Add 2 to b'oth‘siaes'. R T . P
* X - 'o}\) . . . \
~ . . . B .
%= (Multiply toth, sides by %\.) / bar o L
Lo : R B T C° ‘
.I, o . X =§\ ’ ' b -~ . . ' . -
N - i - \ . ° . ‘. - -
. * 2 1 __1_ 2 P l l i.
(v) 3 tErz em x } 1; , b rar g A
SN TR AT UL
\ 2 ,m*‘g-—a {Rewrit I as .2“x—r§,:) B—+B---é-
a - . » L . . ~ v
. R S | : . b 1 Y
. g ‘m =i {Ada to bot): SidsS-?e § 3 -_-.-2—%’
. L l . .. 3
earaniil 3 (Multiply '6\;th &1 ' L@
J . .
v, x+b= 8 (Lf those two nuwber are equ s >
o . .- then§+h-8r) ‘ . .
Lt ST oy e {(Ada "k . o bfth sides:) [ . L
v * ’ \ ~ . _‘ - ' Chec ¢
f‘. J . N ’ { . - o o0
X (3‘5.'%_-:::1 - . ;—1-1'71—=>:
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Class Discussion - Page 17-k. SETICEPAL S St . o

V; n R 1
f:x->2x+3]. % I . oot

- - tp2x k3] o

” . ” - ) \c-

Input Output | | e / . R
- > . - . - 7

1 5 . 71
*

. - In g:x=1), 'the_ output is alwags - 1 . P

%\E‘g-raph of f D% 2% + 3 igter\sects the graph of g : x = 1
. +, for an input of _2 . - . p

! .
For the equation kx +6 =2, f:x=bhx+6 and g x> 2. > 5

v ' . ', ‘. ) Yl

. « : _ A
‘ERIC - * 2 AL 5

.
' e . .- ‘
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. H »
The input that'. givesythe same output for voth functions i

hx ¥ 6= 2
v by = Tk
X =

For the equation 6x + 3 = 0, the fuhctions a

. +
1
»
s
‘e
+ B ]
v '
a \ N
L]
P~ . .
R DX
[4) -

T

. The sblu{:i‘én of the equation 6x 4 3=0 is x =

S : , ' - DR W .
In or¥der to shoWw th”output for an input of 5 , the Y-axis.would
have to ba 33 wunits long. Co :
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o
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B T SR S R =
T e " ,"‘ . el N s
A%:- For the'equatior: x +2 = 6x + 78
. LI ’

a - .
for bb"f}l functions is

. '
. [
. . '
P ’ }
[

' s s
> ’ - R \
> <
1 ' -~
1 w2 N
g S o
} bid A
2+2=6'2+ 8
. b=30+78 \
h"‘—'l‘ . H
. -2
.
s:
» 3 ’.
4
’ \
AN
&
A
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LY >
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Exercises - Page 1l7-hkes . .
. i -. Ce )
, 1. 3x + l= L
" . " - *
] (B) firx=-> 3‘.‘( + 1 .

"- (b) g:x -

»

S N

T ) (C) -1 5 < ’

—
o
+
p
]
=
-

‘ N , 17
Q

. ERIC -

e , .

| . o i

- N . ¢+
N R P

* ..'1" -
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te input thit gives,the same Butpur

/ ¢ vt
- i . -
s . b . Yo,
e Y“ I;A;OZ, .Q-
. ) |
Il | K
B iE \ '
¥ - /
/ .
X -
[6
i =
Thx 42 I
7.'-)6.' 18 -
I >
\\ ; 3 \.w
1 oed ‘
111/
, . xPixl+ |1 .
T T OI X
/ T
{—)?4 A
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3x +2 =6xJ+"h\'
(a) £ :x— g+'~2
'(\3) £ix—>_6bx+ b

() 2 ! _~ S

f@y (3e2)ve=(6-2)+"%
. é +2 -1-2-(4_ .'l'}

oo 8=8 :
[

;. 2}(*_1;}”/«" T4
(=) f'!‘x'-"’éc * 1
-V(‘b) gtx—=__x*h
(¢) 5 E ’
(@) (2-5)+ 1=5+b
L 0+T1=90 4
9=9 .

&

."-
[,
™
|§

g

\
”~ ‘, .
' -
b | 1| .
1 & M
o / {
4
% b x| + ]k xpdxp 0| .
F x .
o] "™
4’ A3 | - N
4
» N .t
T . |
|
D
o
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-
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.0 lesson 1 ~5. . . L E
- 0t . . A . ‘ ',
. ) In this section y students who, have continued to use the "box" method

will have to take one more step before they can use the boxes. It ’is - ,
. poseib'le that in their eagerness to get to the boxes they will incidentali,g;
’ learn to write equivalent equations. To solve 3x +2 = 2x + 5, the student
“ will have to add, 2x to -both sides of the eq'uation- It i3 not necessary to
»  gointo a formal‘ discussion of the distributive property to convince studer?g o
o . that 3x + 2% = . . -‘ : )

RS ' b '

”

-
' .

) Class Discussion. - Page 17-5. ) N

You got rid of the 3 on the left side by adding . -_31 to both sides.

. If you add-the opposite of fx , the right side is just b .

: Value of x Value of 6x Opposite of - 6x “6x
’ 5 30 . 30 730 =
. L - "o o
3 18~ R T
’ 2 2 » FEENESE ‘
1 6 - 6 "6 S
) 0 04 ' o 1
] 1 6 6 6 B
2 {12 " 12 12 N
N 3 \18 . 18 | 18 ¢ ’

~ .
4
P
.

o . tu}""l79 "‘ ) .




\

1f Sou add* 6x 'and “6x , the sum is O .

<

N ¢ - -
The vay to get rid of 6x is to add _6x .

{value of x C, 3o+ T6x

0

"9+ 18
B+ 12
3+ 76
0+ 0
Y.
6+ 12
"9+ 18

. 14
-,

o e

. o, ..
Write 3% 35 6 , multiply both sides by
}(';-‘ 2 . I N :..‘ - ".‘;“';'.
. Y ool

-

>

% end find the golutidnge

.
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5)x

3 5x\\\

(h), 1.1x o :3x = (1.1 +
N

(b) - 63N (5°76) + 6= (3°76) +

‘ _ 30+6=18+ 76
(ma6.) T see | e -
(5;* 3x = 2x) ‘
i (Mul_tiply by

L
~ Ny

. (c) D

. ~m|»—g' ol rofis

-~

'T'sx.«}“ .

o CxaBee oo T
*, (LBl vy =)
V@ o3x+8 o (3:16) +8=16+1ko
\ . ‘ ’ -

~(pad k)’ 3+ Tx + 8 ' g 48 + 8 <56

2)

‘(Add "8:) - e (\éx + Tx . 5
st R ' e
(3% # "x'= 2x) 2x
{ aepy vy 2.0, 0 x

' /(e) 5% + 015

>

" (Add, Tx.) o LBx ¥ R

-

¢Add 15.) 5x +"§c 2

’.(55c+'x=£z) bx

‘(Maltiply by E.) -




(b)' lix 720 = 3x +
hx + T3xT+ 720 36
bx + 3x =56

3x + 2 =2x +
GxeTex+2 =1
N
3

[

X

2x + /h=/l++
o oextx ol =
T oax +% = 3.8
© 2k = 3.6,
3

X

.t

., P
Lesson 17-6.
, T e

- Y

,Class Discussfon - Page 17-6

(a), trué i
(b) false
(¢) true
' (.d ) true
{e)
“{f) true
o (g) true

s -

true

Sx

(4+105) = (3:105) + 105"
1420 .= 315+ 105
420 = k20

P

¥

(4 + 56) + "20.= (3 + 56) + 36

"

' 168 + 36

36 .

2ol + "20°

1

~

3
-
.

.

a {




(i') 'true . .
{3) true ‘ -

If x <1, you can replage x with 0. -

L
If x >0 ‘you can replace x with any whole number except zero.

ol

If x+1<5, you-anreplace x with 0, 1,2, and 3 .

e «

The solution set of x + 1 <5 contains the whole numbers 0, 1,

* .and 3 .° . . -

’ . v

2y -(a)- 1,
N I
9(c) 0

T (a)
~. (&) 9.

y 1,253,

0:1:2_:'3:

,‘:/ I (f) 0,%,2,3, . -
- ’ {g) 0*)\1:2:~3gh:5:6:7:8:9' )
D - ! ) N * .I

Exercises - Page\17-6c. *, AN 3
i.,0,1,7¢ . . -

v 2. 0 CNL L - .

“ N N N -
Ce03, 10,111,112, ... F (\, Lo
N S . -y . . o . ] . .
L7 89,10, L , / Co .
; ! . . e ' v ., .
. 5. . 22 , 23 ) 2h ; e o : :\; to M
. P, - . A . ) :

o 0,1,2, ..., - -'@ C L,
Pl . v .: N ) a‘( . . v_ ;‘
. 8..06,1,2, ...,11 i, K o
, ! 9".0) 1 e b \ * » )
L1 R "

-
-
-
s
»

2

. 1, 0,1, U
. . . - N ? .’ - N . , . R
2. 0,1,2,3% ...,18 - : AR !
*13., 16,7174 18, ... . . o )
L 0,1,2,3,% ,.5 ’ . . .
M , :. . . ,it .
B, 0,31 32,3,48 -« 7. I o - -
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- . -' / \:"~ - , ) “ Lo . ) . : 17~Te_,ré, ,‘- |
: 6. 0,1,2,3,%4 R . Co
K v ~ ¢ ~
17. 0).1:2:)3)1‘ ’ ‘e .
ST 180 0,1 ,2,3 E7 ) oL
., 19, 2,3,4, ... " )
200 » [ }‘ N R " .
. Lesson 17-7.
) " Class Discussion - Page 17-T. , C
. The solution of the equation 2x +3 = 11" is x =L .
2 ‘ : * .
N ‘For 2x + 3 <.11 , the solution set is x <k .
- " w‘\ “'! 1 )
- T ——_—— e T TR
{ L ! 3 2 1 0 1 "‘\5 3
3 - R P -‘
© L4 .
o x+1<0 and x<,1
\ ! LA ' 5 -
- . - s
o, - e ~ ) .
<Q. e ————— ' ' -
: y 2 1 0 1 2 3 )
x#1>0 "and x >71 ' -
X X ;-The fun‘c*t;'ipns’ for the -equatibn 3 =x + 4 are £ : x >3 and
- g1 x—-x+ l&/ . e | . L. :
N '
‘e 4 \
- : x|+ b ®
, . N ® ; o .
¢ x> p :
P . et -
. . - ¢ i
e )
Fy .
3 — )
]
\ ~_{*
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""m The~input that gives the same output for both f‘unctions is, :_1_ . ’ ’
N . « ¢ ) .

% }With a number.less than 1, the statement is false; e.g., ” - '
3<2+h is false. oo L , " .

, . X L i ) .
T With & number greater than 1 , the @nt is true; e.g., ° . -

. 3<0+h. .\ . .
The ray will go to the right. o
. . ’ oo 4 .. i D ~ ‘{7\ > !
i : . . \‘ o ‘ e ) ., o ! ¥, v A
T -— —t——t—t—t—t——t—— e e
. L e el ey, mp mh ) ob B O —l
o 0978765 k37271 01,2.5 45567 8 910, -~
“ . .
. ’ v . .
- . » -
A . x>1 . . A, :
rs . . ’4 . N " y
For the equation x*+ 6 =1, . . :
7
- o e . e <o
. ' ’ . = '
LI L. . . s vos T :
~
fix.mx+6 . Yt | =t J .
: . > g - ' ’ .
-« N ) ~ K " M . o ) A ' b
X - - " - .
- gix=_1 L R 7 '
P g . d o of B T .6
. * : - » - “
‘. b N - . 2
;:._.,C —r - - ‘v\: - ! - - "1 ..; 4 LiNg i -, e v \K.' R
:. : 7 ) l ~3 . i“ .‘ B 4 '» 7 ~ *. . :,‘_ ) . ’\’/lu: ‘i
3 A B K
\‘-., » . ¢ o 3 \ b N ca,
N, - . v I - "y 8 7
. W T . , ! ééi = W y
Y A ) - r) .
LR - R % 2 R ) ¢ .
. . . I - : et - £
. . L = L o - .
7 L 9 , X °
. . I . .
% ‘ * O : - _’ O 2 * LY
. N . . v 3 L,
P = - LAY M
N n ) by ‘ . L4 PR ] .
’ . “is R b < e s
’ - - / N L
» I - . - [ 4 .
‘ * S ' . ¥
/ . . S Ll N . I' . T 2 . . . e
a ) ’ L3 A - e POy N :n. ?
! . 2 S ‘e . L
Solution of the equation. X =, 5 4. } . R .
. ‘. , iy
. -Numbers to the nght are not in . the so}.ution set of x + 6 2 1. ) A
' N \ o -~ . . 5w . <
Coay s Numbers to the ‘Left are-in the solutidh s.et.o,f x+6<1 .t © ot
M Y . \ ' 1] ‘-" € ‘ N ) N '
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The. ar::;oii Polhts to the left. -
e ) S

s .o solver 3x + & < Tex’ Uk 1 S

< . . , )

T
L i it ‘

1 I- T ; i ‘ e e v 4%
F L T .
. A . . Y oo T -9, b ¥ ' ® ot ' 3
N s PR . . . ‘.
S | 'The solution of the equation 3x +h = 2x + 14 ds: x'=2« i}
T s £ - RTINS ) . '\\( . - B " ‘-‘ : o L &

A nunber éréa‘té‘r than ‘2 makes the inequality false'. A number less D

. .'\\ R L . by ¢
Tl than\ 2: makes 1t true. .’ 5 ; . . ‘ .
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. ’ Solution set of 3x + h.<.,2x + 14:
. ) s o Y ) ' "
DS - - - - - - Ll TTW ~°‘ T 5, T T T 4 T T
9876583210123 k4586789 10
Y - . . . )

. . ™ 3 . . x <2 ¢ "

- t - . 2

- Exercises - Page 17-Tf. .

BB+ 2=x25 ¢ A ..

| \ 13 + "2x = Yo \r 14 W )] }f s
. B hal N ] . [l . :
) .. _(Equation) - d i
Tae - . o . ¢ iy . -
N : LY £ x —)-]3 + :ax \ . b . N

* g 13
¢ L] . N ° v
. - gix=__ 5. . - A
* . ok A4 - e A
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‘[‘\“ ‘i. - :‘: Y:*N""&’ o7 ‘_,,:t T T : o “‘ )
el x+ge x0T —
o e L. v
. . x4+ 2= -x %10 ‘
o . <{Fquation) N

FL S . - >

- - 4 :“',- -
A gix-x* 10 A

-

- N 5

va 7T Y . -Solution set of 3% ¥ 2 < x +10:
o - . v N - N

y, -

JAruntoxt provided by exc [
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Bx + D < 2x +1
- (Equation)‘ »

. 110
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. -‘?133,5 Discussioﬁ,- Page 17-8. ... o o
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To solve x + 3 < 5 you. add _3 to bpi;.}i:_éides_ toget x+0< g,

i or}simply x <2 . T - R W o’
5:, Y solve x + 5 >8 you add 2 to both siﬂes to get % + 0> 13 g '
,’n\ or x>& ‘, . ‘..m I - . . N i . Co >w /:\
: (a‘) x< 6’ LT > (d) x+2<11& "'¢,u'ﬁ“ e
- ?,~ o RN T ' x<12 . »\‘_}_.g‘--}&- “
(b) x-l- B<ox (e) X <11 R S .
~-‘4 s 1Y . ‘< 29 N .3 ) R v } - $ ‘ B e e _..‘..f..._.,z.‘..%,-.:.‘__.
X . . - Ry s . . .
T (c) x>16 v - R €0 xb-,"é' ; g < : A
L In kwc <12 you mzltiply both s;aes by the reciprocal of 7& . ) ‘
3» solution is x <3 . .In %x > 20 y you musltiply both sides by % . | e
) . . R NN . T—— 3
) Y N ‘_.“‘ .o C s i . . X'>_2 . K ,

- - - . B N - P - PO L A .
SRS SE S s Do,
kg Nage b @ e
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oy ear Ry x <2l : (&) X< I .
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(Sbudents ma.y pot use the same relﬂacemem. for” X to check. their sclutions )

wro .. . SR .
T ‘:~ L s oot Check S
) ‘\: ,.. -~ ~ , [ ) . . . N . . N N _‘O_ .
T éx+33f+5x oo T (6:5)+3 STaf5 -5 . o
R St A e & R L
- G ox 3 H L w3 L T

-
“o

6' A»~~~ ‘xk\ﬂ’h v “'I ! Tw " © ‘ " . BN

IR . 5x+u<3x+~3 TS C R R R ) IS S
L 5x+‘i§:t+ll<3 . s a<TIB Y '

O 3k <6 B Lo Tk .
. L e S ’ "o
¢ N . * v . - . e
’ 3¢ 1000 1h—< 99?‘*’»‘-’10“@ 3 (100 3) + T1h <99 3) # 710 '
200x+799x + T <TI0, . - 300.% "3k <297 + 710" .
UL I00m F 99k <W L 286 <287 RSN
[N L "g . x(hﬂ M \". v
&y [ > Cr ' A C - :
. R - - ' N
» 3x+e<x+1o L f3-2)+2<2+10 T
U3k £x 42 <0 . - L. -er2es S

a5 3
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(2'10)+15<10+ 1{3
. o-xf:L5< 2»« S
et Y " B < 2 : R
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i } I.esson 1—2. - S . tU L R L .
- 'Ih;l.a very light treatment ,of quadratic equations is designed only to-
,(J.) introduce studgnts to the idea of equations which age not linear,
. "
1 and (9.) to provig:e one tool for ﬁnding at 1east an approximate sblution to
, s :‘-‘ _ ",' ) a guadratiq étquaéiom e . —
oo R ‘ﬂ e - ‘ e PR ’ \ .
‘o . Notice that the student is. required to amw the graph of linea.r mm:tions ‘
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Class mﬁﬁfﬁ Page 17-9. . . =169
’o)'. 2 . . : ,
. - Inx:’l»,x 25 crxs-a. - ;
- If you want to get ri& oi' k yyou add h e
. . )
~x+l§-§- !;,-.:.5_4-_!;_ -
LN . v

N

: X ;\_L :‘ E ) :"

' o e ks 3
R K) "
‘,L . l . .
?, we multiply bo’ch sides by 2 . .
L N S o S
ol 23 i_?a S s
T N R A S
RS '_P - N , ,
N . ox=_1 or x=_1" . '
vy o, . ) o Y.
- ':"/ * ) y st
o Exercises = Page 17-99.. : ) - . ‘ ’;
. Notice that students may replace £ 1xmnediately in their checks fpr

this exercis& Iﬂtgr they will have \to use, both values for X .
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X ST L e . . -
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a . 5 . ’ .
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e wers s e mswas m--y»—‘-—iﬁ;:l-‘-vlm.-.,—:«v:lj. ~ - % -
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N . ) ' N ) /‘ ' -\ Y - ’ ' N - . ¢
. x=_2 or x=_.2 £ ’ i 12+6=18, =
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To get rid of 2x you add 1t's opposite and to get rid of 3 yqu alsom
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In this lesson, we draw the stuaent’s attention to the faet that 11‘
rﬂinateg of a point in the, coordinate. flane are (x,y) then the y-coordi-
nete is determined by th_e‘ output .of some function. “That is, y =mx +b ,,
vhere mx o .lis the o'\;tput of the functiox; T e x-mx+b o

<

. What ve want the. student to,see 1is. that any mnctioq of the fo
£ x-—>mx+h canbewrit’cen as an g uation of the form y = mx +b .

a ' 3
K3 *

SN . i . . ev:

S Claés‘Discussion - ,Page lB-Jw

»

v

1. x -is the in'put.e -
2. . 3x %2 is the owtput.
3+ ‘Y is the output axis. -
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', ) In chapter.-ﬂ, Eqv.a‘cipns s studénts learned that equations of the foxn , -
- , . l8Xat proxtd coul& e tolveﬁ"’t?}r graphing the fu.nctiorg for each 'side of .
o.'"_‘ y .,t'h&gqiﬁation and'fi ding 'che ingut fx-‘ord;nate) of the point of intersection. ’
Toed - .
3‘ . This .was thé onlx number in the' solution Set for a J.inear eduation with one !
S vaniable, Py e JORTE-X: - SR . SR -
LR e ) ’ ! ¢ .
f'_'.‘. ‘.’.:.. (\ ‘In ”nhis sact'i.om, however, y5u wil} heve' to make it clear that equations .« .,
. , 'in. i',he 'ﬂom, y = fix + b . have two, variables and, thus have many ‘so).utions. In. ., .
‘ fs,et, the pair ot, coordinatu of, any point ‘on the line is a solution, ?or “the
’ ., o .., oo
!: . _' equatioh .y =3x+k, “the foll,owing pairs are all solutionS' {1,7) . .
‘_(. '(2510)3 1 ( l,l? (:.2.;-2) )o(o}u) ,’ » ;or.l ‘e * 4 ‘ . . d Y .‘0‘ -
) . . . ¢
¢ . On the oter hand y i we have the equations of two lines that 1ntersect 2

then the pair of coord'inates of, the ,poinf of intersectlo‘n is the ofl Ly solhtiqn
for that pair of equations. For, y = x4 3 end y -—e]: x +7 , the lines
_intersebt at (h,‘j), , and the only pai»r that is a solution fon both of 'che .
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(@) y=
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. lg) X%_, ‘(2,2) is a solution ofr y = -él- x #'3‘_".':." SRR

'th) es, (3,2) 1is the only solution of the Béir of equations "

4 - 1 . S
= =y + = —— + . S
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(8.'.).‘:( 1)3) . ' ¢ -5‘b
C ¥y =T +0 amdl  yex+lh or
H R - - . " ]
\\ “,“v 3 =" 3 ¢ 1 3 = 1 + L .
3=3 . 3= ‘

» (e¢) Yes, (71,3) is the only solution of the pair of equations

N y=3%x+0 and 'y =x + 4.
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Solution: (2,0) .
(v) y= % x+ 3 and y=2x+b A
0=%-2+'3 0="2.2+}% A
_0=3+"73 \ 0="h + 4 .
0=0 0=0 ’ '
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The success of this lesson is dependent upon the students actively
participating in the class discussions. Be sure that the.students trace the
coordinate sxes as carefully ss possible. O

‘
\

- .

The_result of the class discussions should convijfe the student that i{f

\;ii m, * m2 = 1 . L

then the two lines are¢ perpendiculer, and if two lines are perpendicular then ‘

.m, o*m. = 1.

1 2
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Any line of the form y = ¢ - has a riBe of O .
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There 1s-no number such that x * O = 1 « *

+
v

LR pr

'

_fdf y="%+5, - A

C ok
Y A

’ 3
R q |
. NL 1
_++l 1 | ] 1 :
“ [ /T 3%
. o~ ’
| T !
. —13 = :
. ' [ \sz
‘ o/]
’ I - .
/
/ )
Y
' R N
g) Yes ’
8. (a) 2 . |
'."J' - y e e W‘M '-‘ R :.,w ) vy
'(b) ‘2v SN : :
{c) "'gl : .
h(d)‘§=;23-x+'l ‘ ‘
9. (a) 1 . : ’ .
o) 1 .

3.
.
v
P
LI
I
. ¥
<
’



1y

%

(v) %
(e) :51-

“« .
[

Lesson 18-7.

1.' (a) y'='%‘x + {
] ) R f (

‘("o) yz—-%x‘+2

’

b— b= b— =

% !

Class Discussion - Page/)(ﬁ-?.
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:," 1. y=3-2 11 (e¢) y=3x+0 g -
y=gx+s/ I (8) y=jx-12
y=17%+6 b fe) y=17x - 20

=l _ : _1® 1 .
y=gx-17 ¥ (v) y=gx*+s .
_."ch 1 . L el 1
y=ox+z I (@) y="5x-32
y =‘% x +8 '

Y=+ 5 )
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Lesson 18-8.-.

; The absolute value of a number is its distance from the origin on the

.

// number line, regardless of direction. This is one of the ideas we would like
the student to understand. When the student sees |73 we would like him

\

. to think THow far from zero is * T3, Since distance cannot be negative,
the obvious answer is "3" , With this understanding the student should see

that i% a and b are coordinates of two points on the number line, then

Aa =] = |b - qf
it is important that the students realize that they .always do the arithmetic

inside the vértjcal bars first, before/t/king the absolute‘value. For gxample, .

b3

. ' oy +
‘o yvy 7 Qp ;’ o * Lh"5l
. ¢
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o Exercises - Page 18-9b. . !
R 1+7 8 5+ 72
. }. (‘a) = =3 Or. h (&) g =5=1
Sy 2+ L 20, ) B8+7_ N1 '
(v) S =g or 1. . (e) > =% . )
' R - 1 e _
: ' (C) 2 T2, or 3 2 . ' f
. ' , . {
‘ 0+ 10 "1+ "8 '
2. (a) m= s (@) mo= ¢ v .
' .10 ] A9
" 2 ) b N ' 2 .
- . - 1
, T c Tt
< T2+ 7y ’ R . ;
(b) m = 2. (‘e) ms= 2 ) /‘
’ I (- =2
» B 2 l\ !
=8 . =i
. = 8 i =k 5
. -y -
() m=2 ; .8 (£) m= —7—5&
N 2 . / 2
: ) =:15 - = '11 l A ’
’ 2
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Lesson 18-10. | ) )
) Ideally, we¢ would like the student-to be able to fix':d the distance ' b

between any t
"the 'al;;so‘lute vhlue of the di'ffe?me of the x-coordinate ) or to be able

to find the. distance b-etween any’ two points which lie 07 a line parallel . .
the Y-axis by finding the absolute value of the diffe

points which lie on a line parallel to the X-axis by finding

e of the y-coordinates.

n a mgre practical sense,'it is possible that thesg concepts may fe

beyon”d thi/wpa{i]_i es of your stéxd ts. If this is/thé case, allow your
‘stude}ris/ find thesg distances 't?Zunting. i

. //’ In t{xe Exercises, Problems 2 gnd 3 do not have accompanyihg coordinate

3

plahes. If your students have difficulty with this problem they pay plot
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