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PURPOSE

These masters are designed to be used in preparing completed projectuals
(transparencies) for use with overhead projectors in conjunction with the
School Mathematics Study Group publication, Studies in Mathematics, Volume XII
A Brief Coure, In Mathematics for Junior School Teachers. This text

devel,:ps the basic content necessary to understand and teach the material

,.overel' in the seventh grade SMSG text, Mathematics for Junior High School,
Voi=e I.

4

Some of the projectuals ask questions and provide space for answers to
.be written fojlowing class dirscussion.
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PEEPAEATIOii OF PROJ4CTUALS

F2r the pro,* use of these musters In preparing the individual sheets for

the prcectuals, tcnsult the directions supplied with your own copying machine.

The directions for mounting the sheets in each projectual are given in detail

here.

To help in assembling, each makter sheet is labeled in.the top center.

The first number Indicates the chapter; the second number indicates the position

cf the proectual the sequence for the chapter. The sheet labeled BASIC

for each numbered projectual is to be permanently attached to the mount. The

others are te be hipged on the side indicated, LEFT, RIGHT, or BOTTOM.

:dhen assembling each projectual, be sure the registration marks on the

individuaL.sheets coincide before the sheets are attached to the mount. The

small numbers in the upper right or left indicate the position of the sheet

WLthlh the sequence of overLays for the particular projectual. When more than

one everlay is used in a projectual, the order is usually 'obvious: (1) LEFT,

(.) EIGHT, BOTTOM. In a few projectuals each individual overlay needs to

Le removed before the next is used.

Vries ror which masters are included are listed on the next page. In

eaeh L.:1ov the number of sheets for the completed projectual is indicated..
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TOPICS INCLUDED ON MASTEES

TolAc

-I

- .4

Sets

One-to-one correspondence

Equal sets

Equivalent sets

Subsets

Number of Subsets

Union and intersection

Solution sets for opeh sentences

Union

Intersection

Compound number-zentences

Grouping

Counting using numerals in different bases

Place value

Conversions"from one base to another

,

Base five tables C,

Addition base five

Multiplication base five

Base three tables

OrderLnl: numbers expressed in different bases

Addition tabl ?. base eight

el
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4 - 1 Binary operation I

1- 4_
0 Binay operation II

- 2 Binary operation *

4 - -3 Commutative property

ti - 3 Associatie property.

; .

- c 3 ,
Identity element

.3 Inverse elements

4 8 3 Clock arithmetic

3 Distributive property

- 10 2 Operation ANTH

- 1 Properties of the whole numbersL

5 3 Rational numbers

3 3 The set of integers

5 - :. ,
J Integers

5 - 5 4 Adding integers
0

c-)
- 1,

;
.,)

Addition of rational numbers 1

c _
.._ 3 Addition of rational-numbers II'

.

- )1 Multiplication with integers

1 Least common multiple

Gre'itest common factor

Prime factoriation

Sieve of Erathosthenes

Expanded notation
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man.

) - 1, 2 Repeating decimals (1)

9 - 2 3 Repeating decimals (2)

9 - 3 3 Locating a rational and an irrational between
two rationals

9.- - . 4 . Locating IT

9 - .5 4 Locating. rt on the nUmber line.

,.

10 - 1 4 Sketching
.

10 - 2
, 1. Solids

s 10 : - 3 3 Property 1: Through any two points in, space
there is exactly one line

,10 - 1 Lines. determined by points ,

10 - 5 ,
Property 2: If a line contains two different
points of a plane

10 - 0 Property :3: Any three points not in the same
straight line are in exactly one plane

10 - 3 Two lines in spnce

10 - 4 A line and a plane in space

.10 - ) 1 Property 4: If the intersection of two different

10 -

planes is not empty then the intersection is
a line

10 . 1 Planes in space 1

Interior of angle ABC

Interior of triangle ABC

3 .Lipes, angles, rays and segments

4 1 Diagonals of polygons

.) CylindAcal surfaces

( Conical surDtces
S.
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V - E + F . 2 (1)

V 7 E.+ F = 2 (2)

V - E 4- F ..-2 ('s) .
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One-to-one correspondence

Precision-linear measurement

Angles of a triang1e--180°
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Area
,
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Volume
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Volume - 1.40 precision
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A SET IS A COLLECTION OF vOBJECTS

4

SETS MAY BE NAMED BY 'LISTING THEIR
ELEMENTS

, 6,}



ONE TO- ONE CORRESPONDENCE IS A PAIRING
OF EACH ELEMENT OF ONE SET. WITH AN
ELEMENT ,OF A SECOND SET AND CONVERSELY.
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' B a, b, c }
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THIS IS A ONE-TO-ONE CORRES,PONDENd
BETWEEN SET .A AND SET B. p.



THIS IS ANOTHER ONE-TO2ONE CORRESPONDa-
ENCE BETWEEN SET A AND SET B .

.

1.
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1.

IS THIg A. ONE n-TO-ONE CORRESPONDENCE
-BETWEEN SET B AND SET C ?

:-



2. 3 Basic

11,

qua sots ARE SETS WHICH CONTAN
EXACtLY THE SAME ELEMENTS.

K=.0a,b,c}

0



L={btal c}

SET K EQUALS SET L
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Ng 13S 1V1103 X 13S S300 

8 MI .L3S 1W103 1 13S S300 
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EQUIVALENT SETS ARE SETS WHICH MAY BE
PLACED IN ONE- TO emBONE CORRESPONDENCE.

t

M= a, 13, c}

ft.

N= 2, 3



-SETS M ANp 1\1 ARE EQUIVALENT
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p IMO

ARE SETS M AND P EQUIVALENT SETS ?

AiRE SETS N AND P EQUIVALENT SETS ?

ARE SETS M AND P EQUAL SETS ?,

ARE ALL EQUAL SETS EQUIVALENT SETS?

by
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El° {2,4,6}

.XVERY. p_EMENT OF B IS AN ELEMENT OF
B IS A SUBSET OF A .

B.0 A
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IS C A SUBSET OF A ?
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{alb) {a)
{b}

{b lc} {c}
1+3+3+1=8 SUBSETS
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IN GENERAL. A SET OF B. ELEMENTS HAS

211 SUBSETS.
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SOLUTION SETS FOR OPEN SENTENCE
.

REPLACEMENT SET:
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x+ 26
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B= {1,2,3},

0 0
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INTERSECT ON
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COMPOUND NUMBER SENTENCES

REPLACEMENT SET:

I

NUMBER SENTENCE

44

4

0

(WHOLE.NUMBERS)

INCOMPLETE)

SOLUTION SET

3, 4, 5, 6,...

I0

45
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X 3 AND X.< 7
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I 3, 4, 5, 6
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X 1
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X 3 OR X
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COUNTING
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BASE TWO

BASE THREE

BASE FIVE
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BASE THREE
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BASE FIVE
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5
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BASE

32 16 8 4

243 81 27 .9 1

1024 256 64 , 16

3125 ,625 125 25
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59



CONVERSIONS

FROM BASE four TO BASE ten.
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MULTIPLICATION BASE FIVE
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0 I 2 3 4 5 6 7
1 2 3 4 5 6 7 10
2 3 4 5 6 7 10 11

3 4 5 6 7 10 11 12

4 5 6 7 10 11 12 13
5 6 7 10 11 12 13 14

7 10 li 12 13 14 15
7 10 11 12 13 14 15 16



BINARY OPERATION

IF 2o 5 =

303= 5
4o7= 10
1 o 2= 2

IF 3L5=
I= 7

6L9= 9
8L8= 8

THEN a

THEN a b
II

::::::::::).....:



BINARY OPERATION II

IF 34-10
1,1.3=5
3,1.0=6

1= 11

IF 3 u4=5
1 u2= 9
211 8=2
711 5=0

THEN a b



BINARY OPERATIONS *

ABCDE
DEABC
EABCD
ABCDE
BCDEA
CDE AB
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COMMUTATIVE PROPERTY
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AN OPERATION DEFINED ON A SE:r 11/1 Is
'SAM TO BE COMMUTATIVE :IF FOR ANY ,

ELEMENT X AND Y: OF M.::

X,Iey= Y X

0



ASSOCIATIVE PROPERTY
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AN OPERATION /I, DEFINED ON A SET M IS
SAID TO BE ASSOCIATIVE 1 F FOR ANY

ELEMENTS X, Y, AN D Z OF M:

(Li/ 11).evz = x/v(v/t/z)



IDENTITY ELEMENT

, A 0
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AN ELEMENT*ne IS 'SAID TO BE AN IDENTITY
ELEMENT FOR THE OPERATION DEFINED ON
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PROPERTIES OF THE WHOLE NUMBERS
(FOR WHOLE NUMBERS A, 8, AND C)

COMMUTATIVE AB=BA
A B= B A

ASSOCIATIVE (A +,13)+c = A+ (B +

(A f3) C = A 03 C)

DISTRIBUTIVE A(B+C)=A El+AC
ADDITIVE IDENTITY 0+ A= A+o=A

MULTIPLICATIVE
IDENTITY 1 A= A I = A
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THE SET OF SOLUTIONS TO ALL EQUATIONS OF THE

FORM BX. A WHERE A AND B ARE COUNTING.

NUMBERS, IS THE SET OF POSITIVE RATIONAL

NUM BERS.
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ADDITION OF RATIONAL NUMBERS:
Q

3 8
.5.

3 IS THE SOLUTION TO 3X: 2 8 IS THE SOLUTION To 8Xx 5
; 2,. (6
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a .5

36(8 IT) 3. 5 a 15

(3.8) 1 a 15
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(8 * 3 I 3.8)4 a 16+15 ADDING EQUATIONS

24 -I- 24 i a 31 MULTIPLICATION AND ADDITION
OF WHOLE NUMBERS

24 t = 31 DISTRIBUTIVE PROPERTY
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DEFINITION OF MULTIPLICATION
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7 - 2 Basic

GREATM COMMON FACTOR
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FACiORS OF 30-B: {1,2,3,5,6,10,15,30



FACTORS.COMMON TO 20 AND 30
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GREATEST "COMMON. FACTOR
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PRIME FACTOR I ZAT ION

PR I ME FACTOR ZAT ION OF 20: 211
d

PR IME FACTOR I ZAT ION OF 30: 2 *3 5

g.c.f. = 25 :I 10

I.c.m. = 2 *2 *3'5 = 60
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LOCATING A RATIONAL AND AN
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PROPERTY 2: W A LINE CONTAINS
TWO DIFFERENT POINTS OF A
PLANE,



THEN THE LINE LIES IN THE
PLANE.
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EXACTLY ONE PLANE.
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PRECISION- LINEAR MEASUREMENT
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