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the increasing use of
oy andrin,}ther ‘areas:.of,

g‘of the b,Si onc pts
e a’ fiﬁm’;?fauﬁdatianaf
"b

that :this:beook be regarded as: thé only. iy -
Htd ood ‘mathematics toistuddnts at: th133

] d.be: aught ‘of as a_sgmple o ‘

n that we need ‘and'as a sl ~ of.

'hz.way tﬂward in pig;ng a;ma
cd,  the . Queen gnd Servant




Pi_ tu es’ 'and Hathemat.ica%‘ Séntences :
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the alphabet;:

arve ten feet :tal:

i-of -plotures,-an

s * .

' of som ; examples cf .__§ets”j?-af;.z th ngs
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a;-

‘of letters in.our alphabét between d

i'_fqge'ﬁémﬁér;f Tt is the letter e. -~ : IR ¥

B T =7

V’Tﬁéféiéféméét%ﬁiﬁégfhé§énﬁédﬁéﬁﬁéfs The EEt af nhildrenA

'f jifvyaur claas, wha aré ‘less than fauf years old, has o members

'--If a Eet haE na memhera, it ls called the émgtz Eet _ r-'A_r‘ '%f

: - e — — e o /
g» : : .

wg use capital lé Cers o1 names of sets.

"_Iﬁu mayﬁuse any capita'

;_Ehe 1étter yau chaége may helg you remémbér the Eet
7 ?1;The states New !ark and Galifarnia are membérs af thé set af
f;?. states cf the U. 3. A R 5
' 1i2:ﬂe may.éagl;this set;_Seq C. We yrite

c

0

{New &¥ork, Callforn 13]

-

' ThélEaunting'numbégsrbétween 4 and- 8 are 5, 6, ?; -

' We may call this set, Set N. We write:

o

N ETS.! 63 7]




ccunting by 21s, beginning with 1 and . ...

The-n .caunt;ng by 21s, beginning-with 6. -and’ -
S . _ , _ . - y
s ﬁlﬁE;Wiﬁh 16 : e

i

F ;'15: The 1etﬁer3 in ygur first riame.

’f:(ﬁ 1etter may appear in your first name more than ance;'
; ﬂse it: anly once in thé set.) - o N

- Théiéays Qﬁ’tﬁé Wweek whose names bégiﬁgwiﬁhuﬁﬁ?;’ G

o -:_ i’l’! a ) o : =
i‘:Thé.mcnphs af the year whose:

CE ."._ . ‘g if )
7- . ll'he Ecjys in your ¢class 1253 than Eix jeaﬁt‘s C)ld- f e

‘names begln With,lgtter'“J;ﬁv“

Y. R S e

z"}ag—*i@_,»g.»;,;, et ek B oagmn e ina m i Y e N
3 - B =g s e s ST ST S T SN PP e

SO W, - - Y N
- The(numbers béﬁWéen 30 and“hD that are larger théé 5D PR

i

lE 7;NTWISTEB The 1etters whlch are in the nihe of yaur

schaal and not in ycur last namé




ean

Na matter how fay yqu

' 'st111 mare numbers. If yau knew hnw ta eaunt ,?((

E 'I'hen'--ifé"'

H A =

- = ‘-3'

=

;éfthe‘ﬁkz of numberchalled thE“set*@r“'

whale;numbérs.f These ﬂumbera are G, i, 2, 3, 4 5, 5,,_an§_sg,ﬂnyf

;. -

EF may write*thé aet af whale numbers this way.

‘g

a ;; W= f00,2,3, 856 ... ol

Ve may write the set of ;aunting numbers this‘way s

= (1, 2,3, 4 5, 6, .. i

s : £ .‘_ _'-.. o : [‘ ] -.‘ ’ B .1 . .E
e ‘ZW§=eannat write all the wholé ﬁumbers We-.use - the ﬁhréé dcts, b

ehe e

fwipﬁgmean that there aré more gumhera than we . can, write.'rr "jf: '

The ﬁumber Q is the first one wrltten in Set W

'f:: But, tpé number 6 18 not ﬁhe 1ast whole number. PR S

%; —It_is_Just_thE 1ast_number_wr;tten in Set W. .. — e :;l

g - 'b.'_
1,2, 3,4 5,6, 7, 8,9, 10, 11, 12, ...} R
”7if7ﬁ3jhavg-uéed'tﬁgldifférent ways to.name the pame set. 113,




Jfbeginning with 1 are calléd add numbers

,JThe numerals

f%gdd numbgfsi».-

'Here are

25, 37‘ 1, 53, 1@1 421, 1247,

N

'*—'- L

\ .

e T

xsgme mgré aets cf things

:‘_ﬁ 2]

o |

jEeﬁ A ;S:a

‘The'numbéf

w

'Set B 1s a

The number

Set B

-of words .in Set A is

B U Sy

s%ﬁicﬁ-wérﬂs;‘

set af 1etters

'i

cf 1etters in Set B is

‘are names of some

LY

,4 -

r,




4, ‘and Stl“Belaw‘each‘sét

JWBiéh best describes each set? Is it a),

- are. groupf Df words

';Lrite your dnswer. Then tell ‘how m Xiggmbers are

B b); Df c)?
LU, a‘, 5, T, 9} o e
' a) 'aset f sﬁall ‘mufibers *,._;' ' ' '

b) the set of all add numbers gf

;3; ’ x-g)’ the seﬁ of odd numbeEs lgsé than~ 1@;'

B T, o ‘ \

—AA——Ew——[TuesdayymTh rsday)m__”_m: 7 \ - :_';;gﬁ
o a) the set of schocl days

b) the et of the last twg%daya in the week
f‘ ! e) ﬁhE‘TIt of days in thé week whcse names begin with T -

T . L e

A

3

i s B
’i\ N : N & & ¥ R .
O b T e SO S L T Con IS N RS S SN




'é;e:me“thingg- pétah:, g, Egbby, celefy, 3, rc:ck, 5,

]
eorgé, 15, e, h, bacan, 5 Mary,

:‘?iav;d; a, candy, 0, . T, 1, key "
X A
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Haw da we shéw thé péﬁﬁiéa in the plcture*’ EA

They are inside thé small riﬂgi:

LR

Wheré are thé other céina ‘that are ‘not -penplés?” ¢ o
Théyfare éutside the small Tlng buﬁ inaidei&he big ring.




:'1Q apﬁgg;s ia a smbSEt f

vahE set cf all pupils in your school is withiﬁ the set of all

, \;;pupils 1n“y *rzs%ate——+5fawfa picture to show this ldea

ﬂaké,a:dfgwiﬁggta'shaw that tﬁe set af all even numbers ls
ALY * ‘ - L
:thiﬁ;theésgtggi,all whcle numbers o O
. o - o Ef ‘§';=.'-'.. -

Eé;f;The drawiﬁg bélgw_ghDWS that the set of numerals 5, 15, 95; ‘gr——%

Ve

ijﬁ 5 15 Wlthiﬂ thé seq of all numejgls endlng in '335« o f}i_ﬂwﬁ

Maké a drawlng to shcw ﬁhat%Fﬁé ﬂumbers 10, 20, 30, 40 avk- - -
- * v ° .

ﬁithiﬁ.ﬁhé‘setzaf all thLE,ﬁPmbersr R R S




_s;prablem

.alaf-cf Eyesr'j;Colof af Hair ff_gggif;f;; i

blue . blonde& 9 Lg
- brown . - Brown - 1(3
V;;gggiijf' o plaék. .. O

. O e e e ;.,;._. 7‘,7721:?;‘:‘._&."7:.',vr—_ S
,.briown - gblackj?“ .9

plue - - brown - .. 16 ¢ el

Eégﬁni - brown 7 9- - .

s ] % . N lng& . R ) ) e
. 1, 3 o ]
5 R S .

riﬁe the members af the set of gilrls who are 10° years

u‘.ﬁ'

i i - : .4

%cid/ Gall thig set Séﬁ El» Is Set B ,nﬂSet=S§?§f,.fi-ar,;  

-;lz_r

Write ‘the memhers of the.set of gifls who have gray eyes. =

1. ..

211 this aet Set c. Ia»Set? c Eiﬁ;Sét' S‘?iﬁ o

_ Write ﬁhe members Df the set of girls who have black hair oo

; z_and wht: are 9 :years tsld Cc:lll this set, ,Set X A' 15"‘ .
“Set x 1n Set S? o R _ # . . Coe -':‘;*

-,;{_ : o =

1)’ -""Is’ _331-; ¢ in Set X7

;BREINTWISTER*“-Make-a drawing to show ﬁhatxthe‘numbers E 4
o i oy E
6 8 10 are ‘within the set of even numbers and the even :

f

' anumbgraqare}with;n ‘the set ‘of whole numbers.




:i~afe the samh.

te -'have the same memhers the twa sets are. equgl

if

iy

'i:“A;f fapple, pencil]

&

B = {pencil apple].

'}Wé can. say that Set A equals Set B. We write: Set A = Set B

E
1

,[1:!3: 5] %

‘M = Set N7 -Why?




;ag.p.,—!- ety ke el -:eb'«.g-

TRE o7 ETTT
P={1,2 31 S

Ve writep set\aa;!' 331: PJ S

nat equal tg Set P’

6 \ Daes "Set z JS&XKZ e e

f ) - -

_R - Ls 191 B]””;..}-

o
=1
[1]
—~
&
1 ov
?‘EJ
Lw
L1

*

Set R?

Daaa Eet T v , _
Dees Set T Set S? "\_ i .




2, 46, 3,353 e e

gx‘{

8 @QGUEL G WhAL- BEEBL. L ) ok

-

e T , - S

Fd

Cagy and i‘lnish 2 = - b

Whiah is eerregt? Set B =‘Set E or Sét # Set E.»

5

-,

fT i5;ffSétﬂ§fi§ithE get_gf all whale'numbersigreaﬁgr than'(S' Euf'f;uxﬁliil

.




T - LA
= Y B .
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o ; w ’
L :
L
3.

g .
< =

e
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« ' 7 : N .

(réb;n, eraw, spgrraw, hawk, wren, bluejay, éagle]

Wé’;"'réad". AUB the unian t:f Set. A.and Set B, -

'!bur glaas chcsé aame cammitteea far a party

'i.:VThe_cammitteefte selégt the’ games was Set a.

_?é to- buy the pPlZES was: Set j

G = {Jahn;‘JameS;'Helen, Susan]

P = Ejahn; Irene, hyllis, Samuel}

w

ittees met together. Whgt pupils a.t.temied the




'n{Tuesday, Hednesday, Thursdayj Friday}

,.[Manday, Tuesday, wEdnesday, Thursday]




8 the union of Set A

and 'Set :

[ :

e8¢ sets 1s the union of

g

=

LTty 2)
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he 'set’ of ‘whole numbersg larger than 9 and le

K

finigh: -

set_of counting numbers between

e et of ‘even numbers between :'25 and 31
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‘apre”members of bot

,»8 6f both. sets are Ken and Sue,

et i
liee é F,M
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5, 3;,"-"',;5-6;7'!'12,1,;1&;;‘.‘-71:5‘]1

.—1'

’éﬁﬂéf-éveﬁiﬁﬁmbéra‘iésa’thgﬁ}f17'

4

e 'set of ;odd numbers'-less

nﬁmﬁéfsféhat’aﬁa-héébersﬁgfibat :Sé




:gértg‘_'isa th fj.ﬁtezzaéc}tiélleéis

', 19, 23579, 11, 13; 1

5, 17 ;
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et

8 18 the set’

numbers.,

and 11n
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1 the-set. of 131;’%:_3 8 of our

{Tuesday, - Thursday

a

hig i a set of

owni words: -

,-10, 15, 20, 25} . -
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w’e aan aay Set
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, 8) " Set B'is the

&

081l this set
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g

gf-“vvéﬁ_ riu (.ev_r_ﬁ_-‘éétw‘een / 10 and 20 )
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Set has twa members.,_

,E ccxp? and finish 1:, =

10! 'Set P 48 the set of, all even nuinbers between 1. and 7..
- 8ét.Q 1s the set
B h Cﬁpy and’ finlsiz E




o Beside éach 1éﬁter write ﬁhe numeral which
.¢.belnngs at that place in ‘the. fable, . - -\ ’

.E.ﬂ
e

A'._V_
e

Hew many sets “How many:’- wa aa yau :
- of” ten are | single objects write ‘the-base| -
there? ~ | are there - ten numeral? .

. .|.. remaining?

2 5 23
a b e

ﬁhEEVWéﬁlﬁ'éﬁi ﬁumeraﬁian system 100k iikévif we jﬁied ta.;i;fﬂ
ildia Eyatem whieh uses sets gf five? of aaurse, ln a base -f"
1ve_ayatem we WQuld graup by sets af five. Examgleg A;’ E, R

;, c;}”an§m~p_ ghaw hgw_wegqan do this.

[




" sets of five. We find one set

%

o ai‘ five éﬁd(fqui{ fsiﬁg_lé; abjeets

‘In -this xp:;_gtufg?'v ‘We: havetwg .;‘

sets xaf‘jﬁ'five ;Ob;jé;éi;s; ,é;agki ‘ahd -

. "three ‘single 'ci}l:gje_ct;é.;"j:f RN




i

i

Lok at this: set of objects..

ffiyé;azeitié?é?f'

=

.Y, How many sets of

How ‘many éEjeetg fgﬁgingjw;;f"g;:

_ fivesand’ '

__ones. . .

2, How many objgétS':emain?;,A'ﬁ__i'

3;- We have Qgﬁ fivésand :

___ones. -

vy
oo




L th many EEbE wa many eingle
: af{rive are there? '3abjeets are-there

5 . . »-»,-,-_::e.-.-,..»:;‘». s =’/; foell A s ates m
. Draw a ‘set of objegts that will s

... Draw a set;of objects that will.

ERIC

Aruitoxt provided by Eic:



e

no

SLLE AL AIA LWL

‘J" |

.-ﬁ'.&déxg‘w ,

Y




ERIC

Aruitoxt provided by Eic:



Théra ig nb ane-placa symbal 1n the base five- Eystem“ta

ane five We régreup five anés as one five. " WE write
EE the@twa—place numeral 1Dfive‘ This is read ne’

zera, base fivei",;The D is 1n the ones place ta shéw there_ l
‘ iEq on

E.I‘% ﬂﬁ EI’]EEi

Tha i is in the fives place é; ahnw ‘one graup_w_VA -

.k ’ f five-- x . : ‘ ;
‘9”‘Laak at tha six x1g ah=tﬁe'charti '
) Haw many - setg of five are there? :
!
'jﬂbw many x!s remgin@., _ ' : /_
‘-xﬁaw 1s the basé flve numeral wr;tten@ |
7'wa 18 thia basé five numeral read? |
- . Suppose you havé nine objects.
T How maﬁy-séts of five are there? I!
Hﬁw many. abjécts remain? A
;:wa wauld yau write“thekhase five num?ralﬁ
Read thia bEEé five numeral.g
- fThink about tﬁirtgen objects,
) ‘Haw'ménf“seta of five are there?
wa many abjects remain?
Haw wculd yau,writé the baae five numeral9 o
A . “Read’ this base five numeral. A ) ‘ff
. = : i} i A.
e €. :
-

L
vl
=




Eaeh gf these exercises has three parta “Write your - o _fi:

”77anawer far eagh gart aa is dane for number 1. o

' -fiigek at thase ahjaaﬁs.,":.
A ‘3 f' v C) x E

Haw many sats af five are there? e - L m._"!" 3i

a)-

;_ h) ‘How' many ijects remain? |
ifi{c) wa 1s the base rive numeral written? ' newer: 1. &)1 -
: : : S . ' ) _i o b

'fi;éﬁ_*Lank at ‘these objects. ' - e
1 xao0zbnO VD DQ‘?I' I-I c e ke

‘ij:iga) Haw many sets of five are there?

: fb) wa many abJeé%s remain?

ti_e) wa is the base five numeral written? S

= . L . I}

félﬁgf»Lcék at theée ébjgats;
- Ooao CZ3 v .
‘“ka) Héw’many Bets of five are- thepeq = v e i e

’i_b) How many objects remain?

“{13) fﬂbw 1svth§ base fivainumEfal written?

B iﬂ{:lﬁhink abokt elght dogs.

: a). H@w many sets of five are there? - .,'-’-_:ff
' b)' Howmeny of the elght dogs are not in the set of. r1ve? '
a) ng is the base five numeral for elght written?@_,

; ' -
“Think abaut ninEtEEn cats.

" How many sets nf fiveﬁfiﬂ;there@ B

). ng many of ‘the nineteén cats are not in & set of five?

) . wa iﬂ the base five numeral fgr nineteen written? :-“




Y

chart. The first exercise 1s done for you

‘How many sets | . :HOW many.
N T : ok

bt ‘five Tetters| letters Temain?. | !’ you

" gre, there?-




oo

Objects not in .
_,.;'a;,set."gf,.fivej.; ;
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 men think

_‘atg af nine th’ 's are in tw&nty a‘bjgcts.

Aq')_! V.EQ = ﬁ—a; evan
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umeral for each of: :bhé_saie::é_fcigééj o

s g .
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TEly‘haw tﬁey are grauped.ﬁ Then write the

Gré§§7“32=“£?s'iﬁté the falicwing se'ts. Each time think hgw _;'"'

L

T”,y aets there are and ﬁcw many Pemain. Then writg the

d) Sets of nine . ]

d) Sets of six




Q
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e
Base Sever Numeral

26,




Nuperal

" Bise Eilght
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’_"'17 tens + 8 c:nea

5 tensh 15 DnEE

6 hundre‘ds + 3 tens + 12 ‘ones..
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¥ thousands:

“;ﬁhb@ﬁgﬁ&éf’

* thousands . -
“ ' ndreds + 3 ~téns + -

.
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thousands

‘the'guheﬁal:éhewﬁa@n the éhért,]é,éﬁj;%;:hésfa_aifféféﬁtf;,
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| forty-six |

“-one 'fi'ftlyaisix’ﬁhgﬁéaﬁci; six hundred.fort

L
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dred twenty-ty fon,

undred two ‘thousand, two "
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1fty-one’

i

y-8ix thousanc

1xty ‘thousand, .slx, hundred: six

RNy
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jo u.mbers Zrepreaented an number 1._’Lrleil %rthg

eledr gera? 61" éaﬁfse we do not. It_ :Lg_pggsibleg

t.a EhQW juat a part of': the number" %1113._ If'qwé' 'ééé’ft-»with' L
the gﬁtallest whﬂle num’be:-, then ‘we Etért with zerc. ,Bu%-*if.* o

\'-‘é'-'n'

_arder, will be:esg 133, 134 135; E-ﬁd EG on. A
‘Q ) : o R

ﬁtéraiae Set %’i o !

T;lraw a ﬂumber lj.ng, showing ths whale numbers frgm 255
thrﬂgugh 270, : | . %, BV
. ]'n eac:fh Bt the féj‘llgwing exercisea, flnd t‘.he paints

représenting the t.wc: ﬁmnber's c:n the gmlg;ser lj.ne. ert.e ‘Ehe o

x' miasing numbers on’ your' papeér. -
I ‘ _
2 265 ana 258 - T
~— . isless than ___"__ - .
o :Ls ‘to the left Qf i a
o 15 to tHb —:-:Lght ot .
‘ o




L

. uf
> right of __ & .

1§‘t_:é%-’;_:ﬁg.; S 4




“in ead i‘ 'w:'it ng Qut the wcrd equals We writer

"2 Zis 13353 than 3," we wrltg

PR

'f.: Si T B T ,

el

gr, ?ter tha.n 3, we write

i, B¢ T. " Fiveds _______ _____. seven,
';’E-’-'plg};g Twelve is - . nine.

‘!‘ é‘:"?

3. 0%l “Zerois - g

[ ’ i
e

Sk, 60 Si;;-is: e

§5_;§,‘ 201 > 198 " fwo hundred one is _ ' _» ‘.. one -
oo T .‘- . . - . . R B Lt

5{327 . Five is B _rithriee hgﬁ;‘ired:

] ‘ twenty-seven, . \

g I
4 #

o, nToL ’ ) .o
. A R o . . .




Fifty_ ix ié"gfééfgf_than twenty-one. -

7 .

. ninety—seven.E

.*ﬁyfis'léss}than,threénhﬁnéfedféikﬁy; oo

ree hundred fiftyanine 1s greatér than- twa hundred

-Twe hundr%d sixﬁyatwg is léss than thPEE hundred. - V,. »

o Writé the numerals 1 tc 12 in a column on your paper.

) if the statement 1s true and F if the statement. is. ;E‘alse.

T

11.




N

o)

5

e (2 7) o (1 = 2)

+3)“’4—_§ 1+ (54 3)

7 (124 50) ____ 59

a _:‘(’-—20' +15) _ (10 +"é5)
' :_:‘_(8 +3)+2_ (T+5)+2
o ‘:';D#_'.{ (@ - 2 (3xT)

e

j-,(:,,é'_fsi;- ¢ +3)

(5+8"3 (14 =7) +5

-k e o ! E < .
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18 ;3 graups éf severl
_— K { H
4 nickelﬂ and '? ’




membars ',_iﬁ the union c:v"f_ two-
£ P ; i : L
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\|_|»

e

i

s

3

b=t

G

e '
=
o
L]

Q

=

3

rrw

=2

Betty, Jean, Helénl

ot E; isff set af gifls in this same ream whg h f_

E = [Linda, Eetty, Helen, Sandra, Nancy}

(a) What is the number af members of Set G?

(5 ) i?fWhat_"~'1s. “Ehe  HUMbET 6F Merbers” ot et BY

El

"(c)’tWhat.ié'the'number of -members of ”GLJE? N
{’Weféeuld ﬁ@% add 4 and 5§ tc find the number Qf

‘, members of the union of these two sets.

_W%We ean use addition to.find the number of.. eléments in e

LA ‘the unlon of two sets only Af the two sets have no

&

.. common members.




»;_;(c) nuﬁbef of" memberg cf‘ FLJG is  _2 _-.

7 Why cnuldnit we add the number of members of SéE' F and

The

membersﬂaf FLJG?"

';E;FZ}J"$‘Eéi b;' Gs'eds e, £, g .h, 1] B

(a)A What is:the. number of members . sof JLJK? ;N;k e
(b) COuld you add the number of members of Set J and

---the, numbér of members of Set k ta ﬂind the an,wer?

why? . ‘~ | .

B M= (£, o, u, T, hl

What 1s the number of members of MUP?

i}#}u:“iherg are 8 members in Set R.
, v, :,ThEre are 5 members in- Set 8. ' | .
%&‘afﬁ‘ "chmémbers of Set ‘%'|afé'membér% of ‘Set 5.
| .V What is the numb3r of members of RUS?

Haw did yau find yaur answer?




e
e

of which are members

3

- thenumberaf‘ ‘mémbers in "EUF?
s~ 95-130, 711, 12, 13,
515, 16, 17, 418, 19,

of members in WUY is . 2

on-q1d-you-£1nd your-answer?. —..——

%

ERIC
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léng to- this 1ine segment Name aame ather 1ine s

f-;é 3. 4 5 & 7
~eurve ta piéture 4, Next we' draw 3

;5_. We - star‘t thig at 4 and 5a S
h right.s Then we draw the curve fram 0 ta‘ ia e
,'-}1'{sum of 6 and 4.

e

.pic‘.kure Bf 3o E 9 might lagk like thls‘ *;" -
9 i e
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- Draw a.number. line

ERIC
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Ané @péra' ion ~an twa numbers 13 a way- of‘ ﬁhinl{ing a.bmit twg

numbers and g%tting ar;e and anly one nmnbey} When we thinlL
; 5 ami' get 14“ we are adding. Wa Wl"ité 9 + 5 =: 14

%

L Y

_,en'w{. t&xink a’bm’t 9, 5 anc‘get L, we are subg.racting,.

5—4»—-—-111 a;lbtraeting; .thé order af‘ t%e twa____ e

PRI

If/ﬁhe numbers are 5, 9 this wguld
5 -9,

Q,

»umeral or. wcrd -ta cemplete this c‘hart.;

E:Es’ dohe. f‘or you, , ,
: Dperatian , o
" Resulty Used W T
T2 |- Addibion . '
T : Lo
- > Subtraction
; Co . s
12 e
8
5 7 — . oo
20 T B — e
9 , Additign . ;. ; .
77 Subtra;tiah . .o
3. - Subtraction ;
. Ty T v " Subtragtion v |,
F . ,;a,( . %‘{ L y R ) .
1], ' Subtraction
— ‘ P_ . . 7
3’- Tu I
N el
e
o
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e ten numeral fo¥. n. ir

-diffevent.names for: ..

ERIC

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:

m;mﬁem is. féprésentad by v n aa that 5 + 4
tr-ue ma&thexns!tlcaﬁ sénﬁéncéﬂ .’ -
préserxted b‘y n sa that.
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s } SRRl
“-You kmow- 6+ 8= 1

, ;?é;u lmaw 9+ 4= - How ‘do '?Guszfi,ﬁd"".'-§;‘+ 5_? =

. How.do. you find . 8 +.9
a -‘

ERIC

Aruitoxt provided by Eic:



ERIC
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‘Your answer for: Exerci

which an

ERIC

Aruitoxt provided by Eic:



"ADDITION, S’ A COMMUTATIVE. OPERAT

& .

o

| the: stin 18 the-same even if" the’ orde

r of; the:addends’ |-
: T e Ty T ,{ Ve v, ; ) ' . Sl T ‘ R
|18 changed. So we;cah write '

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:






TWISTER; , Usé Your answer fo

ERIC
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must. be shown:on.

must’be-8hown- on’

1cal sentence,.’ p

thematiocal ‘sentence’,

a

ERIC

[AFuiTox provided by ERIC



" ‘addends; .

umber 1ine .suggests’ 12 ‘- )

9.

also suggest .8 + n = 12

ERIC

Aruitoxt provided by Eic:



operation to use to ahswer, "What numbe

F R

sum.po._each: of these mathematical séntenc

ERIC

Aruitoxt provided by Eic:



tr
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er to .rep
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s - ' 4 N

'leHow did the union of two seﬁs help us understand addition$

N

4fHow did sets within 2 set helg us uﬂderstand subtraction? “xl
:Now, let us see how we can uae theae ideas tq nelp us '

Lr;eanswer questions in story problems.

aw~AHereﬁis~dur~first~problem.

T

o 1 -
BN Dick caught 4 fish.
. Jack caught 12 \fish -
Dick gave his f;sb to Jack.
Then, ho% many figb does Jaek have? * .
¢ ; . .
"fa) Is‘the'set‘of fish that Jack now has, the union
-. '1,of two sets of fish? o ‘> _A‘_:
_.fé (b) Does this mathematical sentence fit the problemm:
f S 12+ bh=n? Why° - o .
) UDoes this mathematical sentence fit the pr Elem;
, —b4-12-=-n?--Why? — o
o (e) Now just think about the mathematical EEntenEE'L
.

12'+ .= n or 4+ 12=n ‘How do you find n?

(d) We find that n = 16. . : :
e B wwa * ' .. ‘ [
@ggpaﬂ%gggwer the question in our pfoblém.f EER

'”f*““":=~Jack noﬁ has- 16 FABhL e




- 8chooli How-many Were-—---

). Is the set of giris + . e
’13§ %EﬂéP31§§§ty“§h§_ﬂ
-union of two séﬁs?!

) Do we know the

. fﬁﬁhér=d§ gifis in

one of the sets?

(é);;céﬁ‘WEAfE§féSEﬁt'

'-]1thé,number of the

- 'girls in the other
o EEt by n?%

- :>?:(d) Does this mathematical sentence £it thé'préhlémgfi o

]

4. 6=1n? or n+ 6=147 P SET

:(e). What operation flo we use to find n? P

-

" We.can now find ©n = 8. : )

My
o

e 100




L : ¢
té shaw number relaticnshipE

'f is a way yau‘may use a fm};;»:;i;;fxij

Writing a,

| mathematlsal

. Agentance_““;\’m;;ttxbi;g.

2 ﬁe é§u1d aléar

write: -

iilcf)v o . . _

IFinding- p . '1 '

' Answering ﬁhé'“. L

i, . .

= B \ A__.i,l ) !E, ot F : B ) L S @ . T
'ingngge;agfmnlg. boys in:the class, : questian by
=8 g 4e. DOYS R LHE CLEE8. :

&

R i:' writing an ,

answer sentence




Anny‘ragticed%theépiangw4BEﬁuminutes on. _Frdl ay,ﬁiéhgti

prac iced 49 minutes an Saturday}j H@w many minutes
. &
did__hé_praetice nztheﬁtwa daya*"m"“

5 E; Mary ead twa becks;r Qné book had 42 pages_' The

. %héf had 26 pagés. How many pages did she read _'f”

in ﬁhesé bnaks

‘» L ;_-

Naney has 9 crayons in hér box. The bax will hold

Pog

'”5312}A ch maﬁy more crayans does hé need ﬁg fill thé box?_i:éi

iﬂ a fish pond there are 25 biack fish and EQ gold .

'fish_u Haw many fish are iﬂ the. paﬂd?"f

4

A;Jimfhasr paper raute H% has“délivered 35' afzﬁgsfr

*

‘¢7%9'.papérs. How many more papers daes he have to deliv;”{

i Lz
T

Theré were' 25' girls at'a'parﬁy, 15 .of thém.wereﬁ

B watchiﬁg televisian.v The gthers were playing. How

Z; many - girls were playingﬁ ' [
o - i Co ' g o

T :fJaek;haE 59. stamps-in two envelopes.: In one éﬁvelepe' ,
there are 24 stamps. How many.stamps ave. there in j’ ,

‘the. other envelope?
N - * =

. o 1 AL
4 :
= = :,\:?=" L S Sz




: .If 41 ballncns were red hgg many we;e white¢
A SRR o ! - -

® Ly

. S i " co o
S 11. . At a papgnrn aale, 29 baps were said in one day.:'=

}n*If 12 béga wgre sald ingthe m??ning, hew many ags fdiA

4 ¥

;*gﬁre sald 1n ﬁhe aftern N

MR - ‘pavid weigha 6@ pcunds, H:La 1ittle brather weighs

- EQ_,peunds. How iany pcunda do they&weigh t0gethér@

o,

, ERAIN’.[‘I\IIS'I‘ERS | | ‘ )
i;ﬁlagfa,Thera aref\EO pupilg in a class. The alass haa just

x,twgfcgmmitteea to plan a party. The refreahments ‘ vAAvgf

"Vacammittee tas 7 members. Thé\games ccmﬁlﬁteé?ﬁaa -~

ﬁE mémb%rs. Jatfies, Mary, and Bob are on, both cammittees.é'»7

o S
 How' many pqails are on justlane cemm;ttee? K ',yi

ane QP two ccmﬁitteeéﬂ“

?'Héw:many pupila ‘are on eith
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_;We hafe Eeen that one actign may undo anather aatian
' e

v,;fThis 3&?213% will help us - to see 1f subtraeting a

'numbér will undo adding that same number.

"‘Lfé)'“ThinE ﬁf 8. Add. 3" and then subtract! 3.

Finish thi& sentence* B+ 3) = ==

(b) Thlnk of 10. Suﬁtragt 6 and then add -

What is your result*

‘Finish this geﬂtence- (iQ‘L'E) + 6= 7




._st.‘a:!t,gé" "i-th,. Subtracting g

n .then add 3,1 ﬁhé result 1s -5, the

LY

’,f\number we started with Adding 3 3 :; v_f;g  ;7‘7

ERIC

Aruitoxt provided by Eic:



he result the aame numher far (a)',ahd (p)' R

SRET

,,: g
eloy] - ¢ .
o a) start with S
39; : (b) Start withe IE; and add O, . .

(o) 18 (,14 -6) +°6 =4+ 02 R

L

subtract 6,

S L Is the result* the same number for {a) dand (b)

belaw@ - A -

add - 6,
. ! .

gnd add O,

(a) Start withf,nr

)(b? HStart\wiih' |
() Is (n + 6) 6 =

o ._:” Sy S ) !_;!A; W

_tSematiScal sentences
; With 9:

n;

n ¥ 0%

fo'r .(a);

add ;5;’§and'thén subtrict -

e 1 P

and then add

and then subtraclt

5.

LY

.

-

‘and +(b).
5.

B

,.S
5

) Start 'wi th "G, and add zero. RS
) 'Are the. ésults the .same f@r (a) and (6)?7‘




—aﬂdég(b) areyéan% farxyéu..,;fifjf'”“:
' UNB@‘ R
e

"": 5+2?.2 ' \ . _

L

What, ep3ratian is used to fiﬁd Vn in each of .
: ae trué mathematical sentences?

)T 6= ()91 60 =

.

(g) 75=mn+381 .

il
~J

. i
=

+p=6 ° <= (n) B3+8l=n v
2 = 43 (1) 126 -7100 - ’

1]
o il
]
)

I
PN
n
i
*
W

o ogh




41 SABLGLEE Of -

s *’235

'thﬂnk id%htity element far‘additan means? .

N . ' ;._i(;
(a) Twc numbers to be Qperated on are :

'*“;1;5'10);-'The-cperaticn 13- addition. Hhat

B SR S, TRy

-EIn ;xercise (a) i (1Q -.10). i? replaced

"”by “D, what is the result? ‘ : . A ;‘ AN
..',iTwQ whcle ﬁumbers tg be aperated on are a éand ;?Qf’

i

__7~(6..—..6) ‘The operation is addition. What ig 7

[

'T;@b%yrés%lt?:

*

1) ng whele ﬂumbers té be-cpgraﬁed on are m‘ éﬁd ; 




wrhd WAL LFALNE R y.ﬁ !g'u*uu

Haw many ccakies

:7?were:there fgr tne c}ass? ? LT Lo \; {

g

";ﬂ:(§)i7$h§W'ﬁéw the operation of ‘exercise (b) undoes S “:;ff
't§é'§pe;atioﬁ of exercise (a) by use af a o

w070 ‘mathematical sentence. - - - o

‘2. (a) 'Mavgiret has .12 addition exercises to do. Her ..
' ftéachér gave her 3 mgreveggrsiSQé; L
:i(b)”'Ma£gar§t“daéé -3 ~éxercis%§;
(e? 'Shaw how the Qperation part g(b); hndééé tﬁéq
*i;>;Qperatian af part ‘(&) by usé of a mathématieal
“‘éEﬂtence -

£ o CRR
. afa) Jan_had__34§_ in_ the,’ ji.m“He_spent‘_SEQw_during___ -

e o
A N L=

the summer for swimming lessans

"

S (b): Ian earned § 20 and put it in the bank.

(c)\\Shaw how the aperatian of part (b) undoes -

" the Qperatian of part " (a) by use of a

‘thematical sentence. D




-(a) ”Add any E cf ﬁhese numbers;~ You are permitted

to gﬂd ane nf these numbers to itself Whatn’-\_“é ;

numbers da gﬁu'get for sums?

y_af(b) Is eaGh af the sums in Set A* L. i

”7( )‘”Wh‘

1.8 ms_éié‘iﬁfSétfmA?"

‘ 5(d) Why ‘ape: ﬁhé cthér sums not in Sét ‘A7 Y R

N fe; ‘:Suppaae yau have " just the numbers in Set :S! 'V” ’ffj' R
St s =8, 9, 10, 11). . ' |
) ' Find ﬁh% sum of 'any tweo ﬂumbers in Set '35;1Are any of

. ; .these sums. members of Set S° ' - R “,  “' £ 
_Q{;; :ISTSét 'S' claséd uﬁder addition? | !

:;vs!J;;If twc whole numbers aré added is the Pesult always a
whcle number? Try gome examples . R

=";4;,§”If two whele numbers are subtracted, is the result’ always R

a whole number? ~Try some examples. Do you samgtimes

Tget a.whole number? - . T

-
*

-
ke

"



.EXEFEiS S
Prétend yau knaw Dnly the -set:of ‘even’ Whhle numbers;A“""”

Write a few Df the members Df ‘the set.

(a) Chonsé sifgpgﬁfs fram the seﬁ.- Aéd

them using a fofm such as. shown at. . . 26 évéﬂ-f-q

£ . p

the right. (Remember thaﬁ you' can .. 1 eveﬁ L
‘use only the even whole numbers as . . - 40 ;fevéﬁ )

: addends i) l .

(b) “What can ‘you say dbout the sum for each addition” ' - = .’

&

you trieﬂ“ T .

(c) When yau add twa even whcle qumbers,,éo yuu expéct s

.

to get a sum which is always cdd* Alwaya even@

4,Sametimés odd aﬂdgsametimes even?

. F

d3 H@w many pairs gf numbers did you try? Try énéugh;

paira aa thag you are Eure of y@ur answer lnﬁ(e)

; ;:(ej, hé sum of any two_even whole ﬁumbérs a nqmb ?;;g_

in the set of even whole numbers? Ia the’ seﬁ off

gvaniwhglé nymbers éleE§ under addition? .
it

112 SRR .

-,
[

o




¢ 04d Whole. purbers. " Urtte.a:feu”

R 1

SEE ;r—ﬂ,-,_g_« o= e o "'5"‘"".' ' T .

to get é 3 ays odd Always EVeRY

Sametimes Ddd and.’ sométimes evenﬁ‘ o o

afHQw“many Pairs “of - numbers dld ¥Qu tTY° Tffﬁéhéﬁ@?‘

pairs go that you are sure ﬂf Yﬂur anawer iﬂ (é)1'hhﬁ
 ;§ the sum cf aﬁyatwo odd ‘whole- numbers a numbgr
. 5< Wi£§in thé set of ndd WhOlé Qﬁﬁbgrsﬁv Is the set .7%;ff'f
“:inéllvadd whale numbera cléséd undér aﬂditiana :ﬂf

RAINTWISTER: Set A'= (1, "4, -7, 16;” 13, ‘16;“119;5‘

:;;tjwahink“nfmscme pairs Qf Set A_@Euch as. 1 and R ”i;ﬂ

n iand 1@ 7 and 7, aﬂd 80 on.: Thlnk of the Eum of:
' SR “Wpite Set 'B..
I8 Set A clos
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ERIC

Aruitoxt provided by Eic:

A_;;mffﬂ~“3;+;6,fl;*
; »:9 K

Find each sum!= Use the aascciative praperty far

i additian as was dane abave
' . o : R
.;;\a)ﬂw2~+"1v+—5 afn e g S

(b) 6+ 3+ 2=n_

(e Ba2+a=n.




| Bl Il‘ .
82 ln EithEP of twa ways if the

ES

15 nat Ehaﬁgéd

(53 *. gu) ¥ ag.', 8'7‘ [y ag - 69
(24 182).=.63 + ms '

| . . The 5um is thefsame even if’ we ﬂid -

s greup the addends differently.;zf

I Sa, we cah ertev_- B ; : ,
(63 + 24) + 82 63 + (24 -+ 82)

' .




dstrated by
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Whole mumbers |

‘the sum is

ERIC
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; ,Find what nuA;er n

SEntenge is trué. Be caréful Théré miy be no ansﬁer,

'?.E~;- ane answer, gr even mare than~ ne” answer. ' G e,

m+g)+s;ﬁ f@ya&hgﬂ,

F

TQ;@jx3+g)+n

‘8.;;;dﬁ (g) n= n

-
Tt

@) (3w e) (M) 14ndn+1

© (@) 1.#p s/ L. () TH#n=neT

il

3. Does (6= 4) - 1= 6 (44 1)7 Unyr

6 -.(b i)? Why?

' 4 Dnea' (6 - 4}=; 1

ERAINTWISTER- Make up two examples like exercise 13 /

Dy

and gxereise( 14, Which one 1s true arid which ene 1is

«

falgé?=-’“_": ’ } - Lo S

16.” ERAINTWISTER Haw many . counting numbers are-greater -
*7i_ than 19 ‘4nd _less thai 25? Is n =25 - 19 the

carrect relatianship for this prgblemﬂ(

o o Exercise Set 21

B
‘.W,u.ﬂ

‘ Wpite a quéstion that requires addition for each of
T : : T ad

:fréxéféiéesl 1 to 3.

" ‘Tom and Bob were collecting old clathes fa?};he,@hufeh
b ﬁii ,hé r;usﬂ‘a

. drive, Bob worked:for 45 minutes on Monday and 30

minﬁtes,ag‘Tuesday?
2. :Tém:caiéed,a£5 12 houses and Bob called at 17 houses.

L]
i
L3

L Y




§ Ehréugh -7 write .(é)“'fhé

l numbers aperated an, (b) the mathémati : sentence, (c)

Arrangé yéﬁr»wark in a chart like this.-.'

.tv

Maﬁhematical % .
Sentence - "Besult

5, :"wa mﬁéh'iess-théh;a dozen 1s 87

n T u o

' S? Bab had a cclleéﬁiaﬁ of 37 "toy airpianes.; Gné day R

. B 74
hé 1d find cnly 23 How many were' gane?

-

7. Fivé‘ Qf the o8

;irls on thE‘playgfaund wéntyﬁgggxff1ymx“

éarly 1nta the school buildjﬂgi ﬁaw many feméiﬁéd;“'

sy

cn the playgrcund¢ ’ : .

L 5 *
.
: o128 a
' L '-f:

]




o Pfetéﬁdéyéu'have two sets, A 'and B. Set A -has. 8, members, - .

._(c) Find all the whale ﬁUﬁ%EPE»_i san be."7"'

| R
K;(a) 'What ia the 1arge§t whale number n,.éan be? -
(b)) What 18 the! Emallest whole number n’ can be? -

o ERAINTHISTER*' Tell What whele numb%r 'n" 18’ go that"é“‘

.each mathemaﬁical santenee is true. Be earaful

*
1

rThere may—ba_ha answeri_ane_answen+_cr_mare than Qne;:,7,i,j_;'
fhanswer.._' ' o o - ,
(a) n-1=1-n ° (4 n+50=50+n
(b) n! :.Q,s’.lﬂ - N . (é) n g n =1 FL'-

.{. £§5 {”;;;¥f”1fi“; ‘

Exérsisé Set 23

¥,

ERA NTWISTER SEI . -

=
#

}fiSEt B. has "5 viémbers, The intersection of Set' A and Set B

f-is

Set c Sét G has 2 members.

‘-”fWrite the mathamatigal sentence frpm Whlch yqu gat the '

‘ angwer ta exercisé &-

- .
x : . S

Maka a draw1ng af ﬁhése 1ntersecting sets.

':bﬂaw many membera in Set A are not in Set B? lf }-

o Haw many members are in Sét B and nat in Set A? C
O 1 :

oA
L

'E’Ham many’ membérs are in the unié%‘a£ Set A" and Set Bﬁ -

P e




R .‘ T e :
e Ty s _ : B L, . i '! Yol

 etend ycu have twc Eets, D and E Set D has 8 membérs;f

A “,Set E has 5 membera. The intersectien of Set D and Eét

iE' 18 Set ‘F. Set F 18 an empty set.

Make a afawing af thése intersecting aetsiAA‘

‘a

:7,,Jﬁqﬁgm§§§ m§mb§§E in Sét E are nat in p?

f ﬁaﬁ7ﬁ§nj-membéf5 are in,thé unian af Set D and ‘E? .

f;iQ;';]ertE the mathematical sentencé fram whieh ygu gat thei

'A,:answer té EKEPEiSé 9_"

‘ 11-‘A>SUPER BRAINTWISTER: At Grant School there is a

iAMathematics Club. .The members of the club are also

&

The membéers of. Set A
TheﬁA

read bath thEATV“‘ML

Tk

G have

"béak and the magagine. £Set A has 6 members, Set B
Vﬁasﬂ-$  membérs, and Set C has 3 members, . o “
(a)  Are all members of Set C also members of Set A?
(b) Are all members of Set C ‘also members of Set B?

: :{f ”‘A (g) HDW many members of Set C are also members §£ Set Aﬂ -

'{d) How many members of Set C are alsa ‘members Qf Set E?

' » (e): The intersection of Set A and Set 'B  has how
TR " . many mémbeis? . , _“ . E
I ' - ¢
~x"  (f) Make a drawing of the intersecting sets.
(z) How many members are there in the club?
. “'_ E
130 I




kinds of caké,xchccclate,fangel faod; and

by ... flavars af icé cream, vanilla, chceélate,"v~@3wi

:”1cherry. Haw many EhQiEéE Qf one, kind cf cake

;ice cream daes he have? Copy thé fcllawing

7head1ngs an the

Vanilla : Chgcglate ' Strawberry.’.-cherry,
Icé Cream Ice Cream ;ce_Creamqﬂ._I;e;Gream5;'

‘Chodolateé Cake . = . ...

i féﬁcéﬁﬁf GaEé?f;:J‘i ' "7 ‘ o - ';"X Af'_i;i:,sff“.“

: Uae the chart tc answer these questigns

ﬁ Haw many chaiees dces he have with 1 kind of saké and

?'j~4 flavora Qf ice eréamﬁ - _;;'
' ch many ehaicés dQéE he have with' 2 kind

4* flavgrs of ice ébeam?

_ _“‘ Gauld we make a chart Df his choices wlthgut using the -
‘*:Wards cake and ice eream and letting dats stand fcr the chciceS?

’?%;Wauld the chart '160k 1ike this?




Gréam weré added ta his chaices éf

't'f“haw many cholces of . three kinds af

,,avors af 1ceAeréam does he have'i‘l Maké a chart

';6} GhDiGEE

: hcices Df 1ce cream flavors,=_8, ?kQ:

3

9 ehoices af lGE cream flavefs.=i'

\,'.r

”nEWér all the qugsti@ns about Jchn's choices? .Vy

pur--chart 100k Like_tti1s2.

This chart is called an. array: It-ia-an;arderlyxgrﬁaﬁggmégﬁr

fkabjeats in .rows. aad calumn§$ In this array there:

'ﬁrDWE and 9 columns. There are . 27 elements in the array._i__}i

i What arrays are sh@wn;below?

=

@ )

. How many rows are in array (a)?

=3ch5hény colunns are in array (a)?
- How ‘many rows are in array (b)?
'Héﬁiﬁény columns are in array (b)?

" ‘How ‘many elements are in edch array?
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he ﬁﬁmbérvcf'eclumns‘w Uhdér each array,} ?

Draw &n array of - 15 elements that has 3 ‘rows , -@Q,,;;*=
TR , , oA

.3!25195 Draw an array that has 10 elements and 5 ﬁélumnsik,i>:7'

f;,iéi' Drgw:aﬁ;érray that has 16 elements and &4 POWB., ;_

B




“is a: way af thinking abauﬁ twa

nd anly ané ﬁumber . When we thiﬁk& .

" possible matcg:.n

Thé array gives us ‘a picture of the .mathematical o
- Eéntence, -4 x.5 = 20. We read this "y times 5. equals- éD,ﬂ
We write thé numher of rows first aﬂd the number of . ;alumns

seecﬂd!i-3 . : R o
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he mathematical sentence which belongs with.
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sketball team of . - -

for each player..

‘nunber of players.

ﬁ*w:i?e*-}ﬁ SRR
"this sentencersay .

B . e -
on_the team? ..¢




A T

";fteams of Gﬁlé Schogl are ta play- 'Tﬁrée.ﬁééﬁélﬂ}:¥

-,are to play-' Whiah array apave aha

”th is buyiﬁg a card The cgmpany foers tapa in *5

‘colors.’ Mhiﬁh array abave Ehnws

A .

u 'éf,is and 6 dresses.’. Which array Ebév%fvﬁ?

'Eh@Ws how many matchiﬂgs of dalla and’ dresses Mary can makz




- HaW*maﬁy*matchiﬁgsﬁ:auld—-Pau;;l;ﬁ;ma_’lge_?w

and herbracelets. i
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A + . ; %

kmccalate' camiy was divide_d 7rit.o
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S
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Will Tearn how to find 1

but soon we
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'

[ —_Mcalumna_- .
7 columns -

%:
T
5
%
3
2
1.
0.

"X
X
X
4

3.:.%
X
x.

‘mwwmmmw;

ERIC

Aruitoxt provided by Eic:



e tn 4ts Fand tell if they form
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wlt

S o

;1 thrapgh l4 EG they will farm

E R e ) :
A 7 : iﬁ b E R ’

n.‘
[
~

E
“

o

L]

=1

X

-3

1]

- 2

e = =
X [y o
o W o
S 4 ®
o oyt m
1] 1] 1
i

e
s

i)
ot

+
W

b o
W

Il

telg j{% e j - ‘, -

Writé a mathematleal sentence which goes with eaclh prﬁ%lem Salva -

2

{L

53_ :

) ,&,‘,"a”_it Eé sure yau answer the guestion 1-11:1 a ccmplet.e senténaé. x

1115, There are 5 children planning, to have a 'GQQE out.," _‘i; e

P
~

S Eas:h chilcl must - brlng 3 hot' dogs. How many- hot dogs

- h:—ilzl_ they.r_have‘ to cook, if they“cook all tHe hot dogs? &

i B . s

'i;Sf‘:Qne candy bar costs T7¢. How much would 8. candy® "

bara cast? - B o SRR S

;_béyrtéék= §- minutes to ride his bicycle: to the store -

nd hgme again (raund ' vrip) If he made 6 :‘aund trips’;»- *




§,. =
,row<j§§ ghalk fﬁ a POX, and there are 7

w_ Hau man§?ikicks af chalk

ERIC
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Do

"Warm a' 55 by 78 array. This ‘shows”

I \f ‘ =

A 65 % 78 = T8 x 65

. we are using the Gammutative

5 1.

&

.VWhen we, wriﬁé 65 x 78 in place of 78 % 65,

W E{é =

iraierﬁ'raf mulﬁillieatlon.

"

-gu@bér of multiplicaticn~facta.we musg,remember,¢

We can use the cammutative property td¢ reduce the L

’ :g'hiéﬁanéws 2x3<3x g! * ‘




s Exégeiée;sefggj» ¢,

La@k at the préduct in each of the fallawing.; 3

E mathematicai EentEBQEE .

e twa mathematical ‘sentences in (a), make

Qané senténee.," ; C S o ;j‘ff" ':

s

= 5

fi’Decide if each ar the fallawing statéments is true’ or
. false Write T if a statement 18 true. Write F F . fa~"5'
;;iif a statemént is false. ©, “ . -fg' -
Cas (b +3) = (3% 4 (6 +°9) (9 L6y
X E W T) e (5% 8) = (B 5)s

(12 5) = (5 - 12) f. A(l“‘!._lgr) - (10 !4) |

jo N

Ly

ml‘!

3. Laak: at your answers to problem (2) and %nEWé? these - - '

i
- [

questions. .
33; ‘Does additian have the commutatlve praperty? .

ifbi_,Does multiplicatian have - the ccmmutative pfaperty?“

s

‘ c. Does subtractian have the agmmutative praperty?

+




24, B xn 2 x n, wheve n # 0
25, nx 6 | n x 8, wﬁe:e 'n% o
26. 8 x n 7 x n, whefézn ;3:7(3»
27. a‘iixl\\”_'naﬁ&;gwhere n 1

'5, where n > 0"




result9 What aperaticn was useﬂ?_\

‘... ook at these mathematical sént:em:e

3oXo Buimap e g8 X R
\, apd -
7 * =) = q m x 2

Haw are these two sets Qf maﬁhEmatieaiiséntancea difﬂeféﬁt?»
Haw are the faur aentences allke? e

numbér in ‘the sentence 3 x 5 = p? Da yau

eprésents? Haw da yau Engwﬁ DQ ycu knaw what gumber ¥

presents in the mathemaﬁical santenee m x 2 L How,da

: s
Ao T g
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represent? -

répfegemﬁ? v '
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"7 Exercige Set 1l. ©

' lD nxms= 23:;-’5 ‘

1T (3 R ) X2 =2

12, 785 x'n =]




_~;‘Exér,ise Set 12

, 1; chairs in raws of 6 chéhrs éach v
Haw many rawa will there be?
y E- N - '
D A L . nx 5 = 24 -
o SR oo no b

_There will be 4 raﬁs.

A class of 32_ nildrén was divided 1ntp grgups af :

“for square dancing. How many'danee squaféa were there?

Arrangé 15 .boys in 3 equal teams for a felayzra;e.;

Haw many baya will there be on each team?

3. Mary 15 filling 3. Easter baskets. She has one dozen

'éhfk' 3alored eggs. Haw many eggs can she put in eaéﬁ basket?

”Bob affangéd his callectian of 28 butter%%ies in 4'% N
.;°,a7 rawsi How many butterflies did he have:in each row? _f

~In a eard game 32 cards were arranged,faeegup ln.rewa.

B with 4 cagds in each row. How many150ws wefE‘Ehére?.‘:i
'Thé 36 childrén wha d%iect traffic wer v;EEd iﬁtc_ 

: squads af 6. How many quads were there?

.
i o
a Jw-many weeks are there in 35 days? -




Laa}c at these mathematic:al seﬂtences.
(a) 5 X "8 ’
(b) 5 X r ‘= 40

n .

'ﬁ‘(s) p x 3,

= 40, 5 18 a known factor of the

called?




nd r ;n the sentence 5 x r"

'.éfgl," 3 18 & kriown factar of'
called?

p‘

-5

e

. T
the sentence p,xha‘s 217

& g

5 xn :'15; or n x 5 -

multlplieatian.

It may be writteq ‘n % 15;+:5

:en e which' hgws:divisian._

"n equals 15 divided by 5. n s

the unkriown factor; 15 1is the product, and 5 ‘is the known

'f;Héw may' we -deseribe divisian?

?What must bé given to  find an unknawn factar?=.:'é’

bffGan yau find the unknown factor in. these?
i,Txm 14&."'133:57 35 =8xaq .

fHaw didgyau'know these?

,if yau caf_multiply, yau can d;vide_ Thig saves time.




L

,pliééticnjfégtﬁyéu’Engw, you.can f;nd.ésmé 

Letis try 4t. State-some division fac

.o%

ts you

R N Tao 2 d o S (.: = L = ek s
Write each-of. these mathematical sentences as a’

[

‘mathematical sentence showing-division.

24

i

i xn<l2.

i
o

X n s

h\“} ’ ! ok -

ERIC
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G

sg%gest divis

‘1 SEﬂtencés.

5

(factor) - * (unknown‘factor). .

x =2

';(gngngwﬁffactgr) (factor)

s

“We also can suggest @ivisién'by}é“matgémétiéél=’3{;p’

sentence such as this:

~

;“‘5

~ We vead this sentence

5 divided ﬁy

- If we think ﬁf 5 and :

©.ean, write




SR

“below, wriﬁ% “twor 'di‘viéidn

Thiod

mulﬁip 1l‘33%i°ﬁ

“ 13,8 x'n =

“14., n.x5 = 85

ERIC
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Begih with I'DW ‘ d -
“to - 'Notice.that : 48 B i‘all ln;‘

on senten

ﬂ.
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~.The djvision by 2. und

b
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sentence ;whik:h ;

ctor. ﬁé E sure, you ans
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‘gemtences, .~
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i

folding the 'ar;*éér‘,‘&éuéén'gép\sfate thg

oy

"I‘hisf;eén be . d ﬁé,f ferent. fwéy:s. :

i

“a’ mathematical’ Séﬁﬁéngé‘ for each EE L

=

=g

3 +-16, ete,




ces b x 6= -(ix 2) & (Hix )
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Tustag ‘.th distributive--ﬂpr'operi:y of
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% 1o)+ .

*®
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. gr as lE :sr: (3 ;&"94) we are usj.ng the assaciativé
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ways.alvays give the same produsts

tioh
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-assogiative property of multiplication to-find. these

T (b x 100

(3% 4] %10
.. R ST
= 12:x 10 .

O
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W

°'(b) 3@ x BO

‘.,_‘_|;|,“ g

N

i (c)_ BG:x 40

9 x 9, thére aré llD x lG 100 *mult;plicaticn fagts.jﬁf,a

t“part'af ﬁhe chart do you really need§

factg are given by this" paft of ﬁhe chart¢

If yqu Engw the cgmmutative ﬁ%aperty af multipllcatian,

Haw ma,ny .

$
- .
e e i
e A
.
-
ERCRIE NS SR 5%
[
“ )
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He. putu 8 stamps ;n a raw.

He_made as: many rQWE of 8 stamps as he Eculd.

Q]jl; =(a)f'Ar§.théré= 8 stamps on each row?

Qf:f;;Q j;{b);mH§w many rows of 8 . stamps are theré%'

_Haw manyistamps are in the . 1ast ?Dwﬁ

;»if each Qf these sentenges is true

Tﬁé 46 stamps ‘are arrgnged in 5

i:i;atampé wlth 5 stamps left av&r.ﬁ

" The set Df 46 stamps 1s arrangéd in 5  sets of s
'jia ‘and -a set of 6
;?(5 X 8) + 6.




,;1éﬂ puﬁ 29_ stamps cn a page in her baag

:ffShe afranged&as many af them as she could in -6 row?, $’ 3

' twith the same nuﬁﬁer Gf stamgs in each row, ey

:Use caunters ar draw a picture ta. show how Ellen

; arranged her sﬁamgS.,:

'?acgmplete eaeh Qf these sentences ta make it. true.’"-

o (a) Thgv 29 mps_ were arranged as 6 rgws Qf -2

' . . q\,, .
,:stamps, wfth 2. stamps 1eft-éver.'
B ‘ :

(b) Tha set af 29 stamps was arranged as 5' setsibf';

and a set cf 2.

e

. (c );ég_a_( 6. _x—‘?_,- + ;




'ﬂaf these senﬁencés to make it true. -

Etampg were arfanged as 5. rows cf

'_'(a)ﬂ,} The ; ._35

o ‘stampszpwith)aAAAEtampshléft aver,M“_Naakhth;;AL_;dﬂg

”;;(b) The sét‘of LBE stamps could be arraﬁgeggas 5- .{f .

R YN

séts of | -2 and a set having 2 members.ﬁ

(c) ‘35 = (5.x _2) + 220,
.1Use eauntera Df drawings if needed to help you complete -

mifeach ﬁf these sentences 'tor make it true.,'ﬂ’

10, .23 = (20 % W) 2. e

<_> 2. g

et
[
L]
.
LA
]

.-

(X T) k2. ’ .

ot
M
L]
R
L [in]
il




”’péggils_géuld.shé_have?

How many extra pencils waugd she have@“

Ao Bettyl | i

-Number ai‘ pencils ,1n Ethe

:T_Eét*ta—be partitianed——\“——ﬁ_—#%

’|. the same number of 3éncils

T '\

'VNumbér;af-subsets; with

;1n each subset A e .
: . . — -

. Qf pem;ils in\"‘- _

en

Cd

|




. :Learned f‘rgm thege charts. After this, r*ewrite éach
it will be true, using the

for n.

200




usé fc:r n- '

47*_ 42 + ¥,.s80. .1 R
Enaw that v o= 47 - 42 or r=5.;7 " «

1
—
)

- : Oy &
) V
..m-

LN

N@w we{ can wrlte* R R '
WE may:call 5 the remainder e f '

Here dre t.w::: ways t.c: make a récar‘d of aur thinking.
T "Form I~ . o
F,i'xist write: -Then write: Last wrlte,

R S .} Form IT : o _—

... . TFirst write: Then write: Last write* .
T o 6)ET. 6)47 o 54? L
?: - S T _— - L“E '—{' ) )"'E 7 . _*. i tJ

fl.- - [



(4 X 6) +, 3

the-__ -

QI‘anEéS Wé can ma]ie

5

wguld we have found ‘the

AE yau work with mcxre prablems you 111{21@111 flnd tha
: : _than thé other. ILearn to use the

A T
; A ]
. J . , \
A ‘ 202° v

Ef; 6 {r} '*

aranges we can mal-ce o

'%lbags of — Granges each o . ~ _bags of —_— oranges eagh
A,QTanges B ’and we will have ””ﬂ'orangesﬁ
,v‘i St Q"* 7 % 5i~‘ .. g
Tty RY 1 ft Qver. v %

Vyld we ha‘ge fmmcl ? )

same‘tiiﬁg‘iﬁ ﬂE haa used ot the aame thing if qf had
Farm T inst.ead of Foxm I ! used, Form I instead of
i"to make a récérdiai ‘our” _ 5’;:;‘“~Form—11 1n~making a{régoédéff;
| thinking'? e “of our: thinking‘? ’ ;













i & =
g ) ﬁ \ , .

“star“ multipliér.' You caﬁ multiply any two -

L WA Fing baﬁd alﬂéys forms an array when 1t‘marehesgv:
ader 1ikes ta use many dlfferent fgrmatians. ihé,v."

59 members in fﬁ _The leader 18 trying very

¢ find @nefmpré'memberg WHY?

r False? Every number with 6 gs:abfaétof has 3 .
factor also. Explain your answer. ) 7 s
A T L ? o S ",.7"3,.,'?.-’;:".?:
neither. m” nor n_has 4 as a factor, then what. do . .-

know a@gﬁt'the'iaétars of m x n ?




e S rx =101, wHY? s o

rggglti% always an even Iﬂ.ﬂ"ﬂbéi" . Why is this true? -

G




- }Egs’u‘Nc:tice that (gu 3) +o=8%2e4 . 7

“Also gu 5 _oh + (3 x.2) = b -

Cau is 36—1:2
;Ifs “}O's 8 = (lLD -+ 4) + g':*

(36 lg,) = 3':

V-b. ®

4

""':‘.'

' Can you: gee a géner‘al mle'?

Can *yc:uexplai_n why it naldsig' :

Use the trick we found in problem 2 to f£ind - Lo e e
72+ (8 x 3) o
(T2%8)+3/ .

Rl

L Exanple 72 + 2 72 4 24







7 (awh x2) 2k
fay a1z T

TR
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i’ pattern in $he 1isb of products

2x 4, 3% 5, 0, 8xd0,
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any odd and even number 1s.
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ausénds ¥ 25 hundreds +“E t‘.éns

' hlmdreds; y E%éns +'no. o
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The e’are "i:t va:,;eyballa in a cgrtam our- sehmlr bi
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2" miles Thgmg L

ch day? . How many miles does he drive
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and ‘ten = _

£ coynting numbe

; whale numbers »'»1eésj- than'

ERIC
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-;additiom, M for multiplicatien, S*:férfwf;f

D’ far divisiani, Exampla  a) is dnne fnr v
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hapt below, tell

V. ‘the ﬁii:h’t?érj-f:séﬂﬁe

- =




a)

fﬂgneVE true.‘f*

?numbef.;,f,;'

whether“the answer .

_' ,:;%\Len- ey 13 .x 117 b il

..g) .10 + 3

'g;;,;g"j ‘ 5'§ h)‘f47g‘xf34;

*

’An evensnumher added to an.odd number: gives an odd co

" :

- fchangéd the product is changed.

'.fwhale number.

~:When zero: 15 added to a whclé number the résult

‘givea a whale number.

number.' ) ‘ - N

-ﬁﬁé-sum is changed. __

) A, whole number divided by. a whole number is avwhalé_"'

t s £

é;Wthé”ﬁﬁmbef;'fwé“”“‘l

; iilﬁhe order of adding two whole numbers ‘is changed: . -

[y

é‘A'whaie number subtracted from a whole numb%r.

An even number multipiied by -an even number gives an

. oA

] ﬂumbér. ] ,7;, o yﬂwsewﬁﬁ .

; If the order of subtracting one whale number fréh

Vanather whole number 1is changed the unknawn addend

}la ahanged

If the order of multiplying two whole numbers 1s

- - 2‘23 . - i‘i"\ C .7! :

R AT R G e e

"_~i‘:u\”< LR I




After 14 children 1eft hé ccunted again and

thérein

_fauna 35 wé}e-stillfthere. Haw maﬁy~had ‘Bi1l ccunted

pr QSram that 153 fiftn graders at Lee Schmal Eave. ;ﬁéﬂQix'vrﬁ

: ;—vmany—anildren;WEre 1n“thé_§ud1torium duringmthe prcgram?’ o

;' ;3;1,IhBré are’ 423: children in one school. Sixtyaf@ur ehildren_'x
.aré:in'tﬁé'faﬁrth grade; Haw many chiidren are nctkin

. ,faufthiéfaéeéf | S 1

e S e v % L

~Miss Reeaﬂha&u 33 .children in her class. Sévggpégﬁdgé;éérén';;

fwi

arelgirlgﬁ How many boys are in the :lass§

'"-gEJGZJth’has; 116 marbles. His younger brother has” 77 mgrblesé’

_Hdﬁ.maﬁy!marbleS‘dé-thé boys have ait@ggther?

.'~HGW many more marbles does John have than hig brother?
ifSif‘At7a Littie League candy sale, fifty boxes of candy were
sald Qne aay!T“Mark gold five boxes, Larry-soid_fcur.baies;,fi.

f? and Tim'sgl&.éight boxes. How much candy did.the three




'Saluticn Erﬂgressian -.ff

The next

the beard thenAreturns to. 11ne.

315 x 7 =
126 = 6 = )

:Gﬁiéﬁéf¥5usé aé‘éﬁggestédﬁln Gﬁg?tér 4,
Glack Race i,. o ;. )
_ Draw a cirale ‘on the bcard Write numeralé;fféﬁggb‘;f
o thraugh 10 around 1ts face. Select a claéé membeﬁ,
indicate a startiﬂg pgint and haVé him eampléte circling
’ the face of. the clcek using the
iﬁdigated pracegs. Can bé used fari

multipllcaﬁian or additian. o

i;f‘lA“. )
: 225 - R
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tc;_ ;’?h% glgss_g a

2. -; Laak in the encyclopedia to. find nmnbér systems used by

'-ﬁlgther eauntries.- Maké a: chart that’ explains one (QI‘ rm::re)

"3 for ateplay,

Fooai .l

Mak yaur‘awn ,:“xhag,ié' 8qu are, “etrcle QI‘ triangle Puté}t

" on the board for the class to provey ' .

'PﬁSSZ._’és".} e
o 1., Each Qf the squares belaw is not qulte magic. Qne number o

must_. be enanged in éac_h, Cross off the number tr: be |

“changed aﬁd-- write the correct number. .

o vae 1[5 [10] . Jro [1 fas | e | 8] .5

16 |1 ] 0 3|13 a2]

Ju a3 | 3 2
|ow ez 2%

[+4] ‘i 'e)

o

2. Iﬁéacl—f’eircle, place one of the s O
L

\ - numbers 11, 12\! 13, 14, 15; 16, O
17; 18, 19. The .sum of the three

| nmnbers- in each 1ine must. be 45; : _ _ —o .




ntwisters .

| Mg brother 18 5_ years old.' On his next birthday =
he.will be 10_. fwﬁhatfhumpéf base am I ﬁ%%ns?q'ﬂ;l,u SNCET

" Afiff;f T Wéighéd:&?f paunda on’” Manday- Wﬁéﬁ’hé“was“”%***”””
weighed again two weeks later he weighed 11 bauﬁds!-

pounds. What" number base 1551.-:. N

'1‘;cage’;s full in half an haur¢ w,,n was the cage halrffuil??’

7f“%. 5An“énﬁ iafeiimbing=a post thirty feet high. It climbs
three féet each day and slips down two feet everi nighﬁ_.!;;,;"

Haw lpng does 1t take the ant to reach the top of the.

pgst? L _ _ .

afih q;.i=f;flgnﬁ, . 227




An.

Man has already traveled

'@uﬁ;sﬁacgvshiﬁfﬁiii:;

t p‘ i az?;;fi§~‘ta"mé‘rs:"j'

Thé study of space and lacation is part of - mathematics.: This »

;ry.  The things that’ e have
féénri'”rning about the number system and about additian and Lo

>J-bélong fo thé ‘part of mathematics called arithmetic.~ ?;f

Toésﬁudy geometry we need gogd 1maginations. Wé make modelg

and: draw Pictures to help us learn absut things we eannot Eéé..'

nBuf;qur'1magigatiana,musp help usrtoai Is_your,“imaginer;-réady?

"éééﬁétr&;ié5ﬁpﬁ new. Thausands of years agod the Egyptians

i"ébfibﬁiaﬂg_ﬁéédﬂ;déas.from geometry. . It helped them ta plani"




:I.deas whic:h dt:} n::t invalve measurements. In fthis 'unit

ERIC

Aruitoxt provided by Eic:



- : /
shee Df paper._ Now malce a dat. with a craycn. " Next make a dat

-

: De théae dat-s look alike? In what way 7

p ;they différent? In what way are they thé same? ”}1*2 :'

—27 Which cf—these maps cf Galarado—beat Ehows—the—iac tign—--r

af the state @apital? Why?

Dg““"i Sl v | Denvers’ %‘
= ~C0|;DRADO Seloenis '~ AL ,;;1,;5? st .

%chggﬁgpaméj%n;;fxg-

The dats you made in tha first exampie and the dota in the:

mapa af CQlarada are attempts to show an exact lacation. Thev'

_ sma;Ll dat marks the 1ccat.ign more exactly In- geometry we then

small dct repreaent a Eoint. However, ‘the dot 18 nat ‘Ehé —

'_more than & ploture of a cow 18 "a cow.,




can R

yau 1maginé saméthing Ea small that you cannat see. 1ﬁ? A pcint 1§
fv:gso small At has na sise at all ‘;21%' ' "’

o

1nts as’ e think of them. -, Ifxyou W '"going ,17"

, germ eavers maﬁ,

t@ mark Dﬂ ahéet af paper the 1acatLgns eaveréd by Qﬂe germ, yau ?T”

wauld. need & very sharp pencili Thé ﬂ‘?t made with the Pémil

e wguld cnver>all theae 1acat1cns.

A very small dot 1s used ta représént or, stand far a pcint ' -f%

'j3;  H@l§7y3§:vpenéil with 1ts ﬁip abév§ your desk as 1n;§héj{f?¢i

-~ drawing. - ' ' - : ' - NIRRT

. 1  Géulé’the Eharpened tip of the pengll show a paint? Mav%
“'f:ypﬁrgﬁeneil'té another Qaft af your desk. ' Does the tip naw Ehaw“i?>

‘a different point? Points do not move. Ehey-always~stay;in the

~ same location. °.
"
13 * s
232
- .
N N *® . s‘;: q r_;i- rl



i . it e et = i ot e B Ee A 5 e B e e s p i

v

1y namepisﬁures of"points j’vii%h* capft’al B )

IR =

aby ‘A, 'B,. a.nd c can be c.‘aile_d

ts- represente

We will learn many interesting things about sets of = .
7 | . :

> a set off three polntd in your classroom. =

&

 -8et of ‘twq points in your clasardom. ~ -
o 4 i _ o

1

6. Describe a-set of eight points in yowr el-gfssro@m'; o

Vo .

233 T




"'d}';mérgépéinﬁs than can be counted

'f€Which Qf thesé beat describes a pgint?

a)‘ a mark madé with a, pencil

b)f_éevaryigery-small dat g

“*‘g)g-gﬁ e;é§t'l6§a€iqn in space

ERIC

Aruitoxt provided by Eic:




eemefexeme;eeieflth;nge ﬁgfeh eetupyfeetefefepointe

The eraser on your pencil

.,The deer ﬁo your classroom -

Yeur little finger

Werking Together

New een yeu eueee whet 1e? Which answer woeld-fij; }

epeee~

(e) Speee ie ‘the eet of all the exeet leeetione everywhere.

If you eheee enewer (e) you, were eorree%r !Sgeeeiég the[eet“'
Thie meene ail exaet leeetiene everywhere
x'ﬁthe heed effe pin, in yeur home, in your eit
P gte_iﬁ{epeee; e
SRR _;f .
= " .

ERIC

Aruitoxt provided by Eic:



‘probably very différént from

166% you oan, thilnk ‘of covers. o ‘occupier
op exampie, a-ball, a bidek of woed,

1] Geoupying parts of spac

(e
iimum
A

| oy e
ogents ‘many points

t.now ‘represent:

=

EﬁElgﬁé'agﬁlégk of wood on & déak;'fit repregent
;{ﬂppiﬁﬁi;!;mévé it,§§ some other. place. ‘Does -1t now: éggeééﬁt;

"“the same set of polnts as before?

3 .

ERIC
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e

Write the letber of the right snswer. ., .. .

(3

-of all points:’

1s"the 3ir around

Y

-

the*éarth;

‘truck- load ‘of igrain, there are’ . ¢

" Just as many points as there are grains.
A S
“b) ‘'more points than there are grains.

¥ B i }

‘The ‘ldégof truth, ', ' .

Your teacher. " - .
QG - PR o

£ beauty.

 ixia’ plece’ of paper.

_ Which onéd¥ of ‘these represent awpart of spaée?..
T AL s, CE ..

L




:cur\ré as a set{ ai‘ paints, 1 It ia a'll the differgnt :.J,t:c}atiqna yaur_

ERIC
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:fﬁy%’;u;hg erasers‘ We «:'.an show 11;‘13 seg;gl,nts

ERIC
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Therefaré pcxints A ar:ci
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§

Glﬁeﬁhiﬁg“an”yéur paper whiEh“ﬂDéE"ﬁﬁt rep se;nt%

ERIC
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'ségmentx"_wﬁiéﬁ

n both directions.
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-in cnéﬁdireetlcn and 1abe1 it E

] .,,_'fchoase affother paint of the line in the a’shér '
,,,,, "" a7 Lo
“direction from A’ and 1abél it ¢ B R

Name #two rarjréi-;ithfén&ééiﬁﬁ *’% which az}e par
) L ' o

’ :".-;:f Xt.ihis line. o8 _ )
S W

!_..-'f’ d) Are there ‘any more rayg on this iine Whigivi hEVﬁ
L Aa as an endpaint'? o RN %&"x#"!
¥, " Iabel a point on yQur paper as i S

‘a) prav} one ray with endpoint A. Lo,

b) ‘D;‘,afﬁ aﬁathef— ray with endpoirit '-A': o n

.. o s : #f,a
c) Draw four more rays with eﬂﬂpoint A

ol o=

r7could there be with ' A as, endpoint? -




Lo
i

&

g ) f-b

: ’Qn '-iz Ty

. D . )
s ] : * [

. . . . — . - R o
ald theré be on AB which have T

CE

=

fén you lraw which corftain point R? * .

i e_an you draw whidh contain point 82,  * -
1es cd#if you draw which Ggﬁtaiﬁ gatﬁ I R

‘ @ . S

“'9‘“ ‘ﬁk
“

- L

, N o 7 , , ot
8. 1ine has & ‘ﬂ‘“_ gg # ray  has - _ RS

,?

% a.) éxa{etly' ;. mendpciﬁ‘\: a) Q;cactlys} 1. érjdpoi'nt;

& e bg . endpaint‘é W L
®» o, 7 @ B ; S
ignt has PR ERE

Fix i .

a) efaetly ;n énﬂpgin_i}\ " T

:E) no endp@iniﬁ ST AR
. o o G’J;‘:: %t 3
-’ sss "‘l‘i;—a* S ,. }\ o . «

»ai‘ T te) no endpoints. gft
%

E“"’AL
&9
e




SAL"paints suggested by a, flaﬁ surface?

“_”many as. yau gan.”

Da yau know the geametrie name fnr a’ set of-

h flat surface—you have named réprésents DE

It 15 Elane.f=“

Jof yaur; desk?

' "gre in & plane? '

. ) e : 4%

2,

\:,_desk ﬁaw put

ylt cn a differéﬁﬁ point

“How many pointa “do’ you think there

Put ‘your finger on a paint on the %ap cf.n T

Haz{r“' L

&
. "
Y = =,
. o
-
o
&
= =
* . .
- P
, n
) N ..
R ) . +
o e 2
i i
B lE
.
5 .
1
k3
§ Ed
-
H
" 1
- ¥ .
¢ & B, i
@ &
L3 £
L]
i - — . R
P @
i ( - 254




o

It.is,the
oh Eai fla’g‘ -
;-33i%§m1}if?’f

=“Pi§§; of papéf 1y1ng flat on yéur desk alao
‘ §ffsuggests a part of 'a plane.

&

»_43' TD get d bétter idea.of What ‘we mean by

\. . . - J

' a plane, fﬁllaw these difectians

& .
== = e RPN R . S e L S 5;1’3 feanboraisecsccsiontln it
. s { d

.a) Sée the picture of the figure below. Draw

one - like it near the center af a plece of

paper. - W | S




ccior Ehé*z‘\"”

s the figure with a- (rea) erayen.

'B.Y

'7NEm’_this new calared regicn,

._plane_asx A? e e ,isg”"

2iDges colared region A _or colored reglon B

E'Qf this. piane? T, -,',,,“;9""""

_d)_ Draw a“third figure which encloses “the col

=regian B. Calar this figure and its 1nside (red) 'ﬂémé;=

iy
&

'Dces this new colored region plcture a part af the Eame_ B

'°-¢5;’thia‘new colcred region, Q. = o e

' plane that A did?

" Does coloreg region A or colored region B or colored ..
”i?égién' ¢ picture more of this plane? ~ o 3S'
;.‘é);;ﬂaﬁ,yéu draw a plogture of the complete plane
-, Lar A , ‘

f'sﬁggestéd by regions ' A, B, and C?

o L]




:1As WE think_af a - line eantaining langerggnd 1cngér
shall we think af a Whole Elane as ecntalning

}rilarger and 1arger flat surfaceg._ Imagiﬂe your table tcp -“-“j oy

1

j',“Erc;wwing 1argér and larger on ali aides.;;!ou would then

5. .

ftop‘mcve when the table 1s moved? , Lo 7“f:,"
6. Name some other objects which represent partsv
. R : e e T
of planes. , S T .
B . i :‘,L,s . B "': =
is.

7. Is there more tngﬁ ong‘plapékgn space? -

et ' Vgi

~ We sﬁall often use a sheet af gaper placed"on-

' i‘lat‘ -tiaﬁ-le or

'Thé table ﬁag

ERIC
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y -

F

'zis,gn;a §ertainfﬁlane;fthen"

Ay be'on that-plamer ; .

-of ‘alkay are on the plane, then must the

ay ‘be onthe pléne?.’




O

et us t ink abaut a line and a plane.) Suppgse the

For example,._;

Answar these quegtians carefully;

,} Haw many 1ines gontain both painta A and B??

uwhiah Eantains “A and E*
"*Thinkfof a.third. paintﬁinﬁ-;iW,Q.;j-igﬁ; it
‘the: plane and 1abel it C.

',nfaw line, CA. Ts, & in the

plane*

- d) Draw ;;ne CB. Is .CB in the ﬁlane?

'~'i i o o
‘ i: Suppasa we have twp pmintg, A, ana B Suppose-
¢ 7¥ we have a plane called’  E. 1 I paint kK 15 ln p;ane E
. aﬁd p@int B is 1n plané E, then'the entire line _ABaf;;

'ﬁfgaﬁ is in plane E. ' R f

 2; Which is the correct ending

ey
A 1ine With twa of lts polnts contained in a plane

) has some, but not all, of 1ts points. COﬁtalned in that!

,plane. o
R

‘;Qifksilb), haE all Qf ita points cnntained 1n ﬁhat plane.;;” 'ft;m

;:1&1 (). .




of ‘paper 1h half' . We ‘think of

ﬁe éégméﬂt.x Staﬂd the folded yaper

ﬁ;Dges this suggth parts of twc planesfwhich eghtainh;f»

1e.. line segment represented by the crease?> i;isq,;aggwéi%ﬂ;;;;;

= ]

,;them. :_{;7’ L
L >3§;ﬁ éifé.anfexémp}e'ofztwo pgiﬁts:and three»p;anés;»;
fﬁn’ﬁassiﬁg ﬁhrgugh them. B | |
» ;tifé.; Gpen a thln book 80 that you see the pagea as in theixx
nvfigure bélow The spine Df the book suggests a segment. -

ii';Name it EB.. , S T




hrough the sptne of the "5‘?’?1@?1

';*ints in spaaé- Naw hcw maﬂy

1g§cae a: 11ne ‘8 gment in spaee. Héw}many” g

i‘ne—.ffiﬁ jsf‘;aéeé;_ 'How many plahes do

mare planES than gan be gougted

e segment is egntainéd in,.' - R

-

-,..‘E-:E'&F Fué'plane.
. ;’_2)

"1?&3) mere planes than can be cauﬁtéd.

'many, many planea, but we' caulﬂ c unt tﬁhﬁ

4

, 5:A line As cnnéained in

'7{1) anly one plané.’

re'planés than can be :ﬁunted

e




;able to use our. athér hand to ratate the cardboar: to

. many pasiﬁions showling many planes through AE

* : a) Naw ratate the cardbgard until it touches the tip Df

-ihyour index finger, Think of the tip of this finger as

: paint C. o . o 8 ! x
Thé card now repfesents a plane pasaing through thé
. pgints A, B, and G - f » # - S . i

Daés there seem to be anoﬁh&r plane passlng thraugh

" points ‘A, B, ‘and C? T

n

'-planai ‘We_shaXi think of

X g_,"a
%7, XH,‘ ot - ,.,.4
g 3 ! ) , . :.




hia_again'suggeats<§jai thraugh three %aints

here. pagges Jﬁst ory plane..;

ERIC
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nWhat P@iﬂts Dfs AC araklabelggﬁ Qf"EG§

e 1ntersectiaﬁ of

"{2 intersegtianga:
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i

nt l’w 11 agti EElling )
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- the* dtirve ‘and

every point ‘of the ‘o
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nion of -four :line’segments, -

oL

-endpodrits dre there? -

L

5 i:"x::r’:_::this -kind

ERIC
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of three 1ine:

PP

se drauings be. the same? -

ERIC
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_If. not

irve you drew?
new points

elosed curve so that these

oes - your drawing.stiggest a simpl

 speaial Hanit

ERIC
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Q
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racticé using your egmpfissfc,;
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o s

et wh IQE'thag\ls'éiae‘t}y(‘j Ps
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gure and'tﬁéflaﬁéigd ﬁ@inté

t of the ‘triangle. - .
1“;ég5thé:iﬁté%i@:*af{£h§ ﬁriaﬂg1

' of the exterior of the triangl

of the triangular region,

ERIC
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Draw: a——cimlé with eerﬁteru-fA;«»argfwrbh AE

e - U A PN T
L]
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S

awlng represents a new geometric

-

o £:2 the “union .:_af.%_téio ;.:.ral,ys _whilch }

S ‘ ) R R
re not on the same line.

.t

ERIC
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L

fay 13 rey of the angle. RT and RS are

e ﬁgié~iﬁ.tﬁé'drawing; _ ¥ .é:

e

. - Part of an angle 1s represented by two edges of

7 k?which meet at a @brﬁé;?
'11,fep§éseﬁtslﬁhe vertex of the-angle? . '

=

}’”WhaE*répfesents the rays of the anglé@ ) n oo

{"ﬂTHWhy do we say. these are D?ly part of thEeangle? L

L o ‘ g
‘\.

i T e e I —_—
PEPFESEEﬁE the vertex? What re presents the rayﬂ?

5. Ddscribe other things in your classroom which

(- suggest an angle. LT

~eééwﬁ;in:eachganglagpieturedgﬁélaw;fnaﬁertheéggftggﬁxjgé

‘and the_fa&a. } o L , L e

Af

L

m$




first angle in the pieture /BAC or

W6 ‘nane’ the
éc:AB Either;s coprect. The mlddle letter must be the

; ,léibel f‘;f.-th& vertex. s .

T, ﬁ};éﬁéﬁ?aﬁgle; Label it /SRT.. Did you put the
correct letter at the vertex? v

A r

8. Below is represented /BAC. Copy the picture

on your paper. )
{
% £
a) Choose a point on AB  iilic.€NL fiom A and B and
label 1t D.
13 .
g ibinases e - S . S

b) Choose a point on AC different from A and C and
label it E. ’,

Q) Is LE the same ray as AD? %{,
‘-_d) Is Eg' thé Same lay ao AEY

e)r Is /BAC the same augle un _UAEY

No matter how we lal.i .. cugio, LLé middle letteg

‘always réprésents the vertes.

i




/-~

‘of x

/
eE

ray,thr@ugh D and F wlth

_endpotnt F.

;

_ ray through F and "E with

. | b) There e

“endpoint” F. R e

¢) There 1s ___?  angle contalning D and E

with vertex F. This angle 1is 1&531&& I

-or ' ?

\ﬂ' x Exercise Set 11

1. Here are three rays. Each has the endpoint A. Name

three anéles.




ERNTE (RN - W

'a point C on your paper. Draw a picture

.TWU,A§2S£§135 which have the Qciﬂt\markeﬁ c

F

as .a vertex.

) . Name_the rays of each angle. L 4\\\

ﬁérkfg’paint A on your p:ggr; Draw a pitture of
‘8t least " 4 angles whith Hhve the point marked A
b ‘88 a vertex. Do this by drawing- 5 different

..rays, not 'on the same line, with A as endpoint..

wieoooo 7 Choose a point different from, A on each ray. .

Lgbel these points with the capital letters

T e e b w ama .
. ~ b) Name the rays of each augle.

_gj Name each "angle.

295




:;‘ﬁEAIN'EJISTEQTS S .
v LA : } S 9 ' S S

E% TIT te fepea’t’ ‘Ex. 3 by using only 3 rays (no‘two.of -
them on thg sa.me line) wit)'r A as endpai\:i Did-you

O q

get a piature of four angiea? How ma.ny angles dces? :

LY

Ai.-: yaur pin m;-e represént?

. . 5 - _f
’,tc repeat Ex. 3. by using iny L rays (no ‘two of
thém on- the same line) with’ A a8 Eﬂdpcinti Did you

,Ac%;,"\.,._,.. g e B A . :
T _get a*-picture of e:cactly f‘aurgangles'? How ma:r]y aﬁgles

: ¢ dbeé yaur piature represent‘?

LN : = 7* @ ,-"

5 -;::\: EE
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Al¢h are 1dbeled A,

he famé. 1ine.  Mark:three,

‘on yotr r 8nd label them. .
[ T . « L




‘o / |

Marl;g_a p‘i;}?g of _Ag}Awh}gh_izs not a point of

B ke

i

ERIC
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g3 E, and ,F*s ppln of the Ex%éqiqf af grrn :-s
3 L Y e L
'ithe tfiénglea S A o

w L F:]

**t pa:t‘of the trianglei, Phis 1s”true

.. ¥ 2 . . g -

2; igle—Ls made up of' segments aﬁd:aﬁ}angle_isph:?;»f fﬁ;f

madeiﬂp of »ays oo : . -gggf‘ -
ﬂjﬁeﬁémbef.whgp we studied circles we spoke af the center

,efaa‘eirglei The eenter 18 nct part cﬂ?the ¢ rcle

- \‘

and écAB are

say [ABC, (/BGf
e et P St el ol e foi. | e o L.
g althgughéthgxgéré natwpart of %ﬁg i

. trianglei ‘We call the vertices of these angles the vertices .
I L, 7 C L . 3 . v
. af the triangle. VE;ﬁfQEE 18 the, piural af®vertex. The ‘
vertices cf.a triangle are the eﬁdpcihts of the segménts af
NS :

1

'the tﬁian e, -

9; Draw a triangle, Label 1ts vertices D, E, ﬁg.
MV'Name ‘the three angles of thé trigngle

'The three aﬂglea af a trlaﬂgle suggest how many rays?
. D E : L

F

.. 'j; v C Exerciag Eet 12 ’ 4 oo
A L. £ | | ‘ N

:Make drawlngs to .-représent

.
.

210 A line " "’ 3. A segment

A
: 4, A simple clﬂﬂéd gurve

2." A ray




. .
L

by the tri angle

Agular reglon” ¥
Az _

Using thscrirawing beldw name:

15 ..three different triangles.

18.
. : £ ana
19. ' the 1ntersgctiéﬁ of and

20, the i’nt,rsectianjcf AIC , and

: LT
a 1 ,,Ersectian c::f' AE and

H

22, ' the endpodnt of AE. -
. -

The unian af‘ a pfl-angle and one angle suggested

14, the Intersection of AB and DC,,
. i

.

' :__16 .a_segment.which. is. not-a.side.. af a.triangle..
R 17 ' a pain’j: of the inx: igcr of some triangle ‘

) a pgint of the exte lor of tr;angle ABD,

EG.




he- empty»set - -a_w%év
V\t:whicgkgg exactiy one paint

o .=

2&; Thé iﬂtéraeetiaﬁ ai .a 1line &nd a plane may be: o

g ) .t which' ha# éxaétly two points.

b)Y the empty set, - I

__e): the line,
i e g
d) ,he plane,
‘!)yft § plan

e) a set which hag' ex

i ]
ERAINTWISTEES ’

"725 " The ‘intersection of

EfSEt*WhiﬁhﬂhaS"”’

'b) the émﬁty!gete

e ;the*triangie. o

d) a set which has exactly three points.

é)‘ é set which has more points of the triangle than
ﬁgﬂ-be counted but not all the points of the I

triangle.

+ -

*

'26. The intersection of a circle and a plahe may be: o

‘aat which-has

1+

a) a

xactly one point,
4

»jfrzb):.thg émpty set.
c) a set which has exactl¥y two points,

d) a set which has exactly three points.

-e)-'the eirele. '_ -




