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1 

Introfa:c tion 

1lhis stud.;;r traces the develo:pGent , :L:rplo

menta.tion , and evaluatiori. of a ::1atheno.tics curricuLr 1 

pc.cl:::a~:e at Eastern :Passar_~e Junior ::Iich School , 

lblifa:: Count:,- , l1ovn Scctia . r.1..·he prosra:2 , i::t})lc:.ie~te:: 

at the cradc nL1e level, covers two 1mi ts o.: st 'J.(':r 

2.l:.cl is based on the use of behavioral oojec ti ves n:acl 

a contractual approach . Zvs.luati ve aic~s include 

coEtrol croup s , staodard i zecl t - te st s x1ci ,.:.c......._ att i tud:L.:~c~l 

c, ie stiormaire . 

1:faile this study i,1 no ·L·n;,: clai:1s to be 

the last 1::ord on the use Jf benavioral objectives or 

a contractual approach , it is hopec.1 tha-'c the stud;,' 

does lerid credence to ,.i.l-, inc::'eo.sinc;ly :;):)})Ular area 

of edacatior1al thou:::;ht . 

.•.. there is no royal f r ee~ny to 

peclacoc;icnl success , ~w l)o.inloss 

solutiori to con:;:> le:: inst:c1;.c0ior .. al 

problems , ru;.J no future in gur 

persistent effort to ~escribc ' best 

tecichinc; :practice ' . \ihat is er:;pho.s-

izcd is the ·1.1i.cie ra1.1ce of ci-ptio:cis 

the teo.cher :.1a;7 cidopt o..."'1c1 acle.pt to 

his unique si tGCltio:::1 . ( J oyce [.:. Heil , 

19?2 :p . xi) 
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Cil.ccote r I 

l )lTDO sc e.....'ld Justification 

Within any efficient orc a.'lization t 110re 

is a set of pre- established objectives by uhicL t~1c 

or\_:OJ.1ization is run . 1.L1hese clearl:;- defiEed 

obj octi ve s p rovide rne nb el.'S of the orc o...:.---:i zo.tion ·.-.ri.t_1 

c.. irection c-J.1c."'.. purpose t o the i2.., tas::s OJ.ld al l o•.r .:.'or 

cliffercn.ces ill s:'.) eed, s l~ill, and "ceclmical cor:1:rietence 

of indi vic.ual- 1~1enbers tli thin the orc a::ization . 

(Alfonso , ~irth & Neville, 1975) 

.Jince ever:r classroo; 1 is an o:r:'cani zo.tio :~ 

on o. s::1all scale , to ex~)ect stuc~eEts to learn , to 

develop, OJ.l e. t o perform E"-pecif ic tas:~s uithout first 

:.::..'1011L-:.c p recisely what these tas:,:s or o'.Jj ecti ves are , 

i s i ,:roractical . 

~ teacher i n orCcr to be 6ffcct ive, s~oulf 

}) 12..1 1 ancl orc211i ze the ~.1atei'ial to be c overe d , ~ ,_~ ~-~~ s 

establishi:1c a set of c clE'ce objectives . :l~i' t 1.E.: cc 

ob~ ecti ve s Cl.re uri tten s c, o.s to eo::_1;1;;.,,ic2.te t:-:e out-

co;.~e of lee.rn i nc; as so,1ethinz_~ tlie stuc.e.:'.lt uill be able 

-f·o r'o .L-"ol ! 0 1·•i· ,·1 ~· l
0 Jl e<-t-:ructi or1 +11a+- 'le ,.,r,c- ~)(' '1 101-,., T A ,:::,., v \.). -..1.. \I •~L . Uv ,, _ ... -· v.i. C lJ • , ~L.,1., .. .., _J.(,... \..., v J ...,_\.J 

before , t '.-:!.c:l tiie~r c.re 1,1ritteiL ir). behclvio:-·o.l tcJ ' ::; 

0 .. 1..~e co.ll c t; be ~12-_vioral objectives . ( . ...., ,· ·c·, , 7 9or--:i, 
l J..(...I..,_. ~ , .L C . I 

'i'}1e n:airi pu.1~9(JGC of ·t}:.e stl1c':
1
~/" is t,·/ 

~ -,......,.-
(._...,.._ _,_, 

0eter .. -.ine 1.o'l10t:1er there i::::; o. si:::;r:.ifica~rt chffe re :--'-ce 
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rcst,lts , betuoon te2-c i:.i:1;:~ a [_' ~VG:.:. 
' L 

1\~1lv of ~ _c._ t;~1e -

n o.t i cs ( a) b:r ct tr2.di tional 0 :1cthod. ( at the bos.:;:>c:. 2..:..~ci 

to the 11bole class) or ( b ) b:,r t~1e uso o:::' a c ir:~1- i vid:J.-

o.li zed L1struction r;1cthod utili :3i::1c be'.1avioro..J. 

objectives (c2.llec1 the con tract l-, -, "\ :ae-v1 1
.f, >\ · ,.1 -

:F'ol l m:.rinc; the first e:~1)erience of tc2c i:-

in0 e. [:;J:'G.de 1:ine r.atllc;;1atics co1~rse , a sc;::2c~1 00::-J~r:; 

Li:~ a L: ore flexible nethod , de sic;:ned tc :.:o:'e clcarl ;,-

state the objec t ives of the course rutd ~o allo~ fo~ 

. ·-•-,y, 1·~.:i · ~ . '.l, -.,,1 · " •. ct .L.i ., . ··1-'-l · • .f.' ., ·-' ,.,, ... e _11.C.liTlC.,tc. lZCO. l.l1o rucL,_OJ.1 • .t a~.L, ... ,; L,ll~. OU:Jl 

e::.yeriot1ce ;_;i th t'c1en at uni ve~·si t)·, 8JL' ~')a1:
1 tl:' t, ~~ll'() .Lt.;:- ·[1 

con.tinucc7. research , beho.vioral CJc):j ect:~·vcs 1,erc 

~pon as o~ie possible solutio~, to t:ie :;:,r::ible·,1 L.~.t 

':2lle adv ai1.tac;c of usir·ic; be112.ViorC1.l 

Ob ie•,... J .• l• VG c. i ·,' '- J.,o i· ·,1 c ;-.,,,n cti· 0~1 ~, 7 U ,,_..,,, l, "---' _ .. _ _._ VJ..... - .J.. 1-.? VJ.. :.A. -- - ...,\. -

rirocess is tha:~ t }1e:· c_ie.scl'ibe t~1e 

be~1aviors t:1e stu.c (; .-t 3h'.)i.:.::.c 

ueuonstro.te at t:ie e:·.c cf t::ie 

nroccss . ;.;,in ce evah:c..t io:~ i. s bc:.s c.:.: 

on i..rhether 0r not the student car, 

Jerfor::1 t':1ese behavio:.'s , the e:::a ct 

o..ros.s of failure co.n. be locatec7 a : C'. 

con1,:ilmi catcd to tl1e stude:'1t . 

(Sund c: F icard , 19?2 ~J . 5) 

J_oc~-=c(_-

.. :ia-_c ·. 
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... ~:..s 011e .c111-th.:;::- Sl~~~~L:ests , e c) 1...:..c{: tio11L1_J ~~~~its 

r:,w.3t 1Jc :r,rcpe.2:·ec in rc::::;po~1,:;c to tJ:.c r 1~lC s·Ci on..r; : 

l.) ; .o'Q,,-'-- i· <'.' i-'- J_•., ,,,.c. , .. -, ··, nsJ- +·e,::,cnci ,,.!. c:.;.V 0 ~l! V.a.. ... c1..L, •. ~ !l.1A v u t..,.,_ .t..i. • 

• ~ ) , T r ,; 7 1 - 1-··, , , , ,· ,. ''"' '., l.L "'"01·. '-'· - - de ... -~o :. :,!led 'i". "' .~ave 

.1cat1sl1:G it? 

; .: -i) 1 r;- , .l- T• • tP 7 rile, ' ') ". "'I-:- - ~:"lr- - 1 - -1 - c 1-""~ ... Ll _ _L_ ,l hal, uc.1 ~r-u.. ,-., (.,.c. ,(,_ ~-)--~~eC,UJ. 8.;:, ,, __ _ 

'\'JO r ): best to teach ~hut ~e ~ish ·co 

teach? ( ' -,.,r•r,·,, 7 or., .,,.., 
1-v·u':,;., , -:.;oc , .:. · • v) 

Jenavioral objectives , t11en , o.:fcr t::.c 

teac~1er m1 aluost scientific .:iethoC:: for statin:: 

conrse objectives i :Q behavioral te::.'L s . ::.:::o.cl1 0 b~ ec-

ti ve ca~1 be stated in terns of a de sire(:. nercei vable 

outco,;ie ':Ii th o.cce:ptable pcrfo.:..'n a:.:ce criteria to be 

denonstrated bv t he stucler:.t ur)on co ,:mletion ·:)f the 
~ ~ 

1 • 1 • 1 •• J 1 J.... , • f tl 'l • ..l-1 
OOJGC"GlVC . ,/lCD. t...D.e aims O -~1e course trlUS "\"!l'lL,'CGn) 

tlic tcache:;:' ' s attention ,1a,:-;- then oe c_ircctcc'. to, .. -o..rd.s 

r.:ore ccmw~::ical :·wans of instructio:2 . 

0:ae nethod of 01Jtai::1i;:;_~~ :::ore L1clivic:\..'._al -

i ~p,'1 7 ,; c,-'-L,r11 c-'-L,l. o··• ]. ,... -'-L,"'T'<)ur~h· -~'-" 0 ucc- Qj_I' :1 c o·,-'-L,rrocJ-.......... ,...,,-. _ J.J..Q vi. .L.l _ ..::, ill ...._ 0 ..... 1....., . ,0....., _ .... c.:... V 

teaci1inc; 11
, i.rhich for our ::_)urposes uill be c.ef i nec. as 

r 

t}io.t r~et~10C: b:.r ';,Jhich the 112,torial to be lcc..rned , 8:'.cu 

t:12 resources avuiln1.Jle.J are r,re~,o..rc c: ,u:. C:: -.,::,:eser1.tec 

to the st._H";ent as G. cont::::3.ct o::..~ po.c lc acc . 1.i.1}1e 1.:o:i:-1. : 

is co,:i-oletcc'i at ~:ie stuc.cnts ' ri;::,..ce i...~sin.:~ c41 -.- of ~:w 
- .:.. ,... u 

re sour c es available i r1.clu.cl i nc inci vidu:-~2. o.ssistL-s~ce 

or instruction fro~ the teacher . 
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'i''.:irouc;h the ble::.16.inc of t s2e co~1t:r:·c:-,, ~t 

r-:ethod and the use of behavioral objoctivos , a 

secondary purpose of the stuc.:r arose . :lo deter..:. 

n i:ae ,Jneti.1.er there Has o. sic;nificcll1t dif.fere:1.ce i.ihen 

teachinc; n. c;i veil unit ·or ~at:1e:r. c.tics trac3.i tionally 

bet-ween (a) statinc the objectives i n ,.rritin[; m"H:. 

(b) not statinc; the objectives i n 1,1ritirLc . 

f.. detailed and. chronoloc;ical c~ crncriptio:;,1 

of the developn ent a.'l.d i :.1:9len en:tatio:1. of the 1..:: ro c l'ar. 

folloFs . 
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Cl1n "l 1 ·~'"' c J' I: 

i:e GC"i ntion of the ::.)evelon. 1e·.: t o.;.1c: .=: · 0lc·.,s:1tc::.ti r.) __ 

i~~1 e:cenination uf the :;eno..:::'t,.,ent cf 

:Education i'roc::::-a:-.1 of .:::itudics , prcsc2:.tec the c;e1:e1·1l 

. parc..;,1e-cers of co·;ltcnt Hi thi~t 1.::.1ic~1 the cl1r:::-·iculu:;, 

pac::o.u~ tt 1lSt. fo.11. ( •ec ,\ , "'(Y•1 1i' -r ', ) , u - . .r.1.._t)l.1 ....... 1... c_ ....... ...... . :3ut iJc ,ras th(; 

s"\.J.;::_-iled;r:tal ~uicle , L1the:-· Gtics :F:..·01-;1'a'·1 s ,/::' a ::lcr. - 12 , 

that elaborated on thccc ccneral cuidcli~cs , ru:{ lictctl 

b:r topic , those e.reas to be coverec-: 2,t t11c t:;rac..e j1i ne 

level . ( Jee Appendi:-: l"3 ). 

~ :- • t" -. ..Li . C 11( •r · .l... • ...... C"' 
.-;i l.l vne ue S---,.:lJe s L,lQ ... _...., llc ;:·,l ·,: (J , a:.: e~:2.JJL""' -

at ion bec;w.i to dcterr'line t :.-ic topics r:or_ c..11}' covc:-..'eu 

at the c;raC.c :riine level L1 our s:llool . '~111 ... '.'0 U [)l 

disc"Ll.ss ior:.2 "\·Tith the school ac..,1inistration and fellou 

staff I.1C:1t'oers , ;:, (·c•1 t l:;inuur::1 of fiath topics to be c0vGi,ed 

at the srades six to n ine level was J cvised . ~ta 

subsecrn.e:i.lt in.- s0,rvice ~ay , the ::-.athe-.wti.cs deT)2...rt ,.". e:1t 

catesoriz.cC.. t l10 se selected. tcpics in·co ::j·'2..ci.e levels . 

::::.or';_e t,Jpics fro ··,1 the Dcpart2e.crt of Ed.ucation c;uic:c for· 

t~e cra~e ni~e level wera delctGd or rclecated to future 

u::-~i ts , ui1ile othe:r_'s were 2.clc.l.ecl . 

i.<'rc ;1 the list of topir:s to :Jc to.nc::1-t.: 2-t 

t}1c l~I'ac:c r1j_;_-:.e level c:t 01.."!J." sc:.1(J.J}. , i~l-:.0 :30 ~~.7"~J.ic; t 

c :J :1.•rlcsrunUcci. ·to ·tl10 fi1-·::t <ttlO c:lG~_)~;c::'s of tl1e se~~.Jol 

tE:::t 1 . .-crc :J.secJ. as t~1e basis for t:ie stc.1,:~r . 
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/ 

i,}ith t11e hel:9 of s uet. no te .. ble a1.1.t:1:::-:'s r,s 

~~o 1;:;ert 1 ~a6er anc1 lfornan Gronlund , eac~1 to!)ic ( c . . 

s;:;r11bols) v,ras brol::en dowL o.:c.C:. stc:tted. i1.1 bel10.viorc1.l 

t e:r.:,1s . Each ·was called an obj ec t i ve. 

C objectives 1 - 4) 

(
\.' - ,\ Y")[::.' lr~ : ... \ . 088 ~.T) -:-"" ' ' l ,. 

·Jpon cor;1pletion , t he obj ecti.ve s t1erc 

<Jj_vi cJ.ed L~to sections , bo.scu. on tonics e:-cd t ho se ·.nnc.1 

corres"8onded to chapter o:..1e of t l1e school text H8°.:c 

p:;.:e~)a.red as p o.c l:2.c;e or con t:ract m1e , 1·:hile t~10s 0 it:. 

c:~o.ptcr ~1.-: 0 bccw:1c c ontract ti:O . .~1i1e toto.l rest.; l t 

1·ras tvro co.:.:tracts i·Ti t }1 five sectio~--..s each c:.1lc7.. :::~ totc-~l 

of 51 specific objectives . (
, . '. . r, 

,-..,Ce ---IY)G:'."c,.'. J .. CC 0 v .,_,' ) . 

·;;•~r ·~ 11 . a'· l•. V'"'' ..-.r~o Cc, ::-L1 ! ... ,E" <' 0 CC' :n .: ' (- .l... ]lP ·. ' -:,,- -·t; "' 4 -e'' ~V (A. '-"-C V ..._., \._I ....... L~W...1;.:) ., 1...-• • .LV- v . ... _ _.....,_,._ .:,JV• / 

ti.roru.:-cls i ·1r: le:~:en tntion . :.:inc e eo.d1 o ';),j ecti ve 1.-:ar; to 

be te sted , t:10 cirterion chec:~c or tcst3 i.:cre : .. 1 ac. c Jco 

corre::r:-Jon.r1 11ith the e::ist i :::1~~ cb~ectivss o f e2.c:::. sectic~'- -

~11 objectives were teste~ . An w1suc~cssf~l objective 

1·1.:, s ropeo.ted before co i nc; on to tr:.c ne::t se c t i ::m . 

(.:.:> 8 ·'":) 
" 

. , . -, ,, 1r) 1,.:9peno.ices 1:; (-:. L • 

1]..1l1e next sten was to prepare riatcrial s a::1d 

procedures to teach the sp ecific ~bjectives . ~~c 

s chool te:ct , readily av a ilable , acted 2. s 2.. re source , 

'uu.t tras UJ.cSG. i te::d for c e1~eral usar:~e becac.:.se of its sQ: ct i :·1Rs 

technical nature . A stud;.- of a.dd i ti,)nal tc::ts D.ild 

i ~struction&l aid s le~ t o a set of c l ass no tes for C ,.,,,.... r"\ 
C.,...,V J..J. 
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se c t i on , t::12.t in t.12..11;7 -c ases ,-:ere sclf- ':)::-:)la::w_J:; c· '/ , 

t hus n i n i ;;1izL1c; the ::ieed for tco.e.:.1er i nst::-uct i c:~ . 

( 0ee au,)enc.i cc s D &. G) • 
- J. 

'.i'o i r:m le':tent and evaJ.uatc tlle curri-

cul um p o.c::2,cc , it 1·ms n ecessm'~- to first cstabl:: s:.1 

hor:::ose::1eous c;1°cLrp i :!:1c s m,:on[; the test oJ,c~ ccl~trol 

[rOUy S . ':i.'o t 11i s e::1d , c h2.p t er one '\•.'as ta~;_: )1t t r-e.-

<li t i oLall J t o t h e class a s a who l e i r:. _o.11 thr ee cra c.".c 

n i 2.1e cl a sses . :I·h e unit Hc:-S ba.seC:. on i c~e:1t i c 2..l teach-

inc J r oc ecJ.u:--es , r esourc e s one tests . ·-.;tiJ.., Ld&rd. i zed 

t - te s ts s hJ1:cc2. 110 si ;-:;Yl i f ic ant c~i fi'erc,ices D,,;·:u~1c; ~~::.'JU.f s . 

C,::iee '.Jar:e 9 :Y ', CJ- ;, ~ ·,, rl -' - - "," ) c...:,,..;.- . .. --i.D1)C ... - '--··l .... _ _ l,. • 
.... J.. 

·.L·:--ir o~1_t;h r ancio;:: sclectio:: t~tc :.;:1.:i:0 ec -c:1 
.. a:.;sc:-: 

2-s s u;aec. -t~-.tc i J.' l.~esn e cti v e l'Oles L: the stu.c:;;: . 0~18.:tC.'...' 

t ;,ro "T.-:ns tnur_)1t 11S i 11c t11c ::_"cscB.:.")e:1 stl1.C~(., r:I··~c:;d_1-:.::7cs . 

Cl2.ss S - 1 l:c.s r;ivc21. tl1e co:r,lctc c:J~_i:::~:.c t 1.)e:Lc:1io::.'r:J. 

oU~ecti--rv-os I)c?c::at_;e ' "tl~iliz i i:~~ i :'"'tl: ivic7 t:o.: i ~~~ ~~~:"': .. ~--~G-!.:;io:;.l n 

( 
· , _ • , ...-yv ·,-- -- • p ,-, -:jl _ ,.... . ·· .") ,-, 7 ,r. • · • C I_.'"'\ 'J - ., , . r--, '• , _ • ( h ~ • ! - .J • >'I :'I -..:C;C ~:.. __ . __ )C __ l, lC.:, .,_, .,,: , 'v L~ L / v ~.c .. ,._, .., - c_ -"~~-- v,;,Ll,_, •• v 1., __ <,:;; 

r ~ ic- . -".:1.LO.")-i r-- 7 •-ic• 0 - l .l.y, ...... rl ·-i .!- i· '"'\" ..... , <'"'}--L7 ~- r--r• , .. 1 .. t '(J 1i-:-) f-, --. 
, :JC.-- - '- , c•.V ·...,,...:. _,_c,.__,_ (.,,_ ,_; ./ - , v _ u ......... .... v - ... - L.,,. . - - ,./ ._,.._J <..,; . (_J .... L.· . .: , __ . .,, 

th0 fron. t · of the :::-oo:: , but •.:e:i:-e c:i v c:: t:1c J bjec :.;ivc s 

i ~. T:!l"l i ti ... :;_- , c~.r: t}1c boe..i·c:. , o.s t:,c~ -\ .r,=.. j_--c -..I L,· . .. ,-;~rt . :): c..s s 

C) - ~ "1•1us ·t:c;..L:.~:1·:: ·0!1e c :..·u:tc ;·1aLc1:io.l <:t~~~ - \. 

u .'.iti.ono.llJ ::..•,;~ a ::::rou) , ;_·1'C,: t:;.e: :f:re,,,_t 1.; c- t:v: ;: ic, : 

b· .. :_~ \·:c:--c 11ot c iverl the ol.>2cctivcs i~1 -.. r1•~ti.~:_; . 

. :~eb;een class CJ - 1 :.:Llc': S '°" .L. ~,.,.., C 
L. :J ~• , LS..: u.:·~~L-;:r 



r• , .. _, 

vo.2-:·LJ.ble 1·:c.1_; t1w te achir~:-:; ,:etrwi:_ - i:J_r_: i v:._ c: uc~l i :::c ,_i 

vc::..~m~s class inst:r.'uction . ·1 ~t··~e·, (\ r) .-,11·' 0 7 2.)t_::,! (. 1C ·· .'...,.. ./ - L t..;..J ', .. : . "J - ';)_} 

t:w va:ciable of stat inc or n ot s tatL1c -tr,_e ob ,jec•:~i Ve s 

· .. ,c..s 2,lJle to be tcs·i:;ec;_ . . - • ,__ C- l -~ , 0 7 ~,.i:c oc i.,'\:eel J - _ cLc. -_,, - '.J_/ 

the CO~ltl~D_Ct OCi;.8.V:i.o:r:o.l o'ojcct i~.rcs ; __ et:w< c.1.nr__;_ C'. 

tr2.cJ.ition.2l T",eti:10,J. ,1e2.·e to be tcstcc' . . ( 
r,, "'\ ,..., ~ ..,_.1 _ C'I ,, 

, ._j ._., \.._; \ .. , _ ~c.·. i L, C- -~ 

t hree) . 

~:~11 t~1ree cl2.sscs be~~2.:., t.w::..r :~:;:-o::ra.,_::; 

e..t tl1c S2J.~C -cir:e •.rith no c, _p'.iasis bei:::_· · :c~c:c 01~ the 

f~ffercnces bct~ce~ classes . CL.,.s s <) - } • .. '[lS :_; i ve1 1_ 

') r,·,,c - r,l •~r,~ i•"" Ct'Y•i_,c+-i,r1/c.-i cc•1rr7 ,-;·~ '7)(Y,•7 ,-,,, c;.... ., ~~ V - C;. 0...) - -...,; ..L .• U \... l J.. V L. , .) .._) - • .-. .i ,. -- ·'- . 1 '·~ ·)!l t~1t; 

co:~t:c,::.ct ;2:' :) CC c.1: U:l.~ • (
-,.~ ("') • y ,, ("\ • . { •: • -~ I ....;C .. 1-;._ l ,_,., ., .1, .. . ) . (,:;]_~8 SCG <) 2 . 

0~1lL S - 3 bc:ar-~ i J1st i~tlC tioJ.:. j_ "t 1:.;.ec.Li2.tcl:.- 8 

Eac}1 class c ·::.:nrer·ecl t~1c so~:2 . -~atcric1.l 211.: 

was c ivcn the s~:e tests . 'J:~~~c a~✓-erac;e .--: ~~.J_,,: of t ·::e 

five tests was calculate6 ::or t11c sti:.c:_c:::. t '.:.~ i ~1 co..el"1 

clo_sf~ a::~c' tl1e results Here a-::rnlicci t0 2. sto.rJ1_;::c:':_:2..z-2c:. 

t - test . ( ~Jee -~ppendix L) . 

. /Ll a~1al:;rsis of de.to. c.:·~c1 :ee0ca::_- c]1_ s·c::_c_~t 

conc l us i o:1s follous . 
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Chanter III 

Anal7sis of Data and Conclusions 

A series of five pre-tests , used to 

establish the extent of hoP1ogeneous groupings 

among the three classes, produced the followinc 

results. 

PRE- 1l1EST 

Average .Score 

9 - 1 

9 - 2 

9 - 3 

75 -73 

73 -78 

75.6'7 

PRE- TESI1 

T- Score 

9 - 1 and 9 - 2 

9 - 2 and 9. - 3 

9 - 1 and 9 - 3 

- 568637 

• 505LJ-559 

. 0164792 

Statistically , no sis nificant difference 

was found among the groups . (See Appendix K). 

Havin~ thus established honoceneous broupings , 

the curriculUCT package Has i mpler,1erited and control 

Groups created as descr i bed i n chapter two , pa5es 7, 8 , 

and 9. 

,, 

-----· 
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.:',. s a scctio~1 ;:;f the C'JTricu:ix-_ ,n_:i_s 

co·1.p lcte0 , eo.c:1 clo_ss 1,:2.s ._;ivcn the so..::ie !)Ost-

test . In all , the series of five ~ost- tes~s , 

p~oducoC the follo~inc results . 

})() /~ =-l_ /~\L:)·~' 

"''i.ver'.::i.[.;e ,Jcorc 

9 - l 'iG . 2? 

s - ,--. ss . i..,1._' C 

') - :; 11': LL,.-
IC- • , 0 

PCS ·-~ - ,~·J~ ... :/~ 

,'l , 
-'- - uCOl'G:C: 

S - l a.ncl C) - 2 2 . 12GL~U5<:' 

C) - 2 3.~C: 9 - 3 9 r""''1(\ r" f! 
• ..,1_, :, •:.J ( 

-) ~ 1 9 1 ) - ) 8.IlQ - l . C1/L;.21·/·? 

(
,. .. .. j r --1r1 · .. .. -r f("\ yir:i r - C.."" o:'l.,_, 7 r-7 . 7"1J--i r'! c) -Ce -"'-P:DC1~J l./_ ..LJ .,r -c.,'\1 ~'core .__, c~ lCc C u. -C ~l -c.-l.-V-<v . 

rcvc,2.led irn 

'-'-
1i1e t -sco:;_'c s bet1::ec:::--~ S - 1 CL i.(~ <) - 3 

sic;!1ific.:-1.nt ciffere~·,ce bet;:rcc tt -'-' l,,,e 

cl2..!Jses . '_:_
1:ie i ::-:.c: icati01: '\icJ.S t1a-'c t:1ei'e i3 ~·- s~- i :)1.t 

... . , . .,.-.or,r-n ~--- -,. c-,,1-1·-0 --.~ · -1 ·• .!- ·'J ,. "·'.-p <:0.J..... · r,-; -'-, ~ ~-~-:- · ·--L •. , C~~ch.:,~ _L L ICu'-"- \J._) L.~,J __ ,.c L, _ _ e C,, ,v _v,~v -~v-lJC.) U,. V J_-C 

1;2,s not so sic;n.ificn.r:t as to 7::·ove -~l1c c::·.:cctive~_c)ss 

o:: t:1is r1e t :1oci over the ,-~ or'e -::;:rnC:: i tionc~l c-::0:::,roacn . 
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-C 

~
1l1e rcsul ts do sho"\"1J however7 that o:1c ::--1E.::t:1ou is 

as effective as the other . 1.li th a larce2--, sau.ple 

and an extended test perioc.1 , a nore sic:iific8l1t . 

cifference may appear . 

In those statistics invol vi2::1.c; class 

9 - 2 , nne:,:-,pected resul-'cs 1.-:ere obtained . "Cpon 

bPcil,.:,ir,c the study it 1.,ms thou3ht that the fL~o.l 

scores uould rMc;e fron 9 1 as the hichest , 

9 - 2 second , a:;.'ld finall:.' 9 - 3 . 'lhe t - scores bet-1-;een 

9 - 2 c-Ilc. 9 - 3 , hoHcver , s:10\i t:w.t t:rnrc is e. sJ.ic:ht 

r:.if f e:rcncc L: favour of <) - ) . I:'.l Gd c_;_i ti 0:: , t:1C1sc 

"'CO, .... ec be.)_ 1-rer.>n ° - l ..., .,,,d 0 - ') c 11~t .. 0 v0r·.:- TlC ' 1 -r 7 ._.. U _._ U ✓ V , , ,_, / . t....J,..J..1. .J L_ •....J .. ,._) J • ....- - ,_, - C'--' - · ·- t. 

ci· ,,-,..,-i -;i· c".'\·1t 0·1-i f'.L,-.CJ'C'nce l. '' -r...,,IO''I' ".L_r., O - l 0 t_.;..._ l __ c:;...,.. · -'- _ l. J..i.. ..J.(.....,. l." ~ ./ --- • 1.1!':e 

I,ncul-!· c \·' 0 T'8 vc r ·· DDI'""'lc-xi· .,.-,~- ,...,,- J-.>,.-, J_]. ~e ,yr,, t',-,,·)·- -·-1· 
..,_,.:.;, Vr....) ,v..... J - - i!- '-' ..L ... f_; v..v l.J_..L -...., ~- - --- .) c..:;.,__..._l.., J ... ..,_\. UL.,~--

discussion vith class G _ 2 one 
./ ;) pcJ s si bl e 8:::1_) l o."t1at i 0:1 

a:::ose . So:.1e students felt that they uc:::..,e :~ ' t s;;_re 

H::1at to do in class . 011 thG oae !lc.nC . .J tl:e:i ,-;en;; 

;::; i ven . uri tten objectives to c0nplete a:::c :.·et ucre 

still uor::ins as a class thTo ur;h ,1 trac i ~iono..l 

:riethod. . If ue can ac;ree that tf'ie i,:et~1o<J.s usec'._ .:; " \ 
..J..~ -•• 

instruc t i ~g classes 9 - 1 and 9 - 3 ~a~c r8lativ e l y 

u~~ta:"1bic;uo"J.s i:1 their t3..s::::; , t1.1e:i. t~1i s ::,a~- in. Do.rt 

e~:-'Jlain the noorer perfor'::1a:tcc of clo.;;s C) - 2 . 

Ls 2.. result of t:ic ::o:~- si t;,1i ficant diffc:..' -

e;:,ces a~0i.1G the c;roups or~ ths post- tests , c.:1 attitudi:1.0.l 

nuestio;1n2..ire 1.-:as clevisec ar"d ac:r0 inistcred . (;:,ee J;..puer.cJ. iz I) . 



9 - l 

9 - 2 

9 - 3 

9 - 1 

0 '"' 
,I - c:. 

9 ' - 7. 
.,/ 

7 "7 -<> 

C_ue stimuai::,e 

.Avcro.ce Scoi~e 

5 . 1~ 

!~ . C) 

L~ . 67 

.;.~ue st i o ::mo.i r.·e 

111 
.1- - ..,JC0:!:"8 

,JJ:"ld 9 - 2 1 , ,, r ry- ~ r: 
• 

0

V .._,If_.) .. )0-;J 

X1(l 9 - 3 • 52'?L!-c:I\. 

D.llC. 9 - 7 1 . 5?GU?3S 

l1he scores fro::", the cuestio:,·,:10.ire i.:---:.L!i co.te 

t :·mt those students on the c.)ntract ::ic t hod 1)rci'er2ec': 

chap t er t uo U[;inc their :ieH :, ct'1.0 ,~. il': C'.)i:~:0 2.rison 

. to chaT)tcr or:.e , than chc. those strn]e~-:cts i I1 ti.1e e, trrer 

t;1_;0 c l a sses . :;: :o-Hevcr , o:·icc ac2.L, t:w (2. i f f ere_._1ce 1·ras 

c onsiclere<.3. t o be stati st ica l ly no.:.1- ~3 i r:;nific2~rit . 

'Jhi l e statisticalJ.J t:1.e1.·e is ;,o s i ;~.:.if i ca:n.t 

cl :if. f crc·:~.cc bctH8e.1 t1-:.c teachin r:; . :e ~~1x'! s , n.or:- s-:;o:;:; i s ti cell 

. ' . t . l.'. :c;ico. -i o::i.s , such as attj_tuclc to\·TD.r6.s i :?: structi ::ir:.. , 

c:.ec;rcc of c'.:'nfus:i.o:~ i n the clo.sn':Y):, a:12 te2..C:C1er 

sut~ si'o..ctio2.~., vffc·r e::1coL1J..'\c1c: c !:1e:1~ t ::~t tllc co.:.1ti'\2-ct; 

,ile t~lOC'. i s ,::c-: as:::;et 1-ri thi .:-1 cl tco.c~lCl' 1 3 }:epGtOi::.:'C . 



. .::r:eJ.:rn1 t,o '87:q-i:ssoc. J1 '1)80n1d aq p7:no1-1 s-i:s-ov;:cI.;.22: 

·po~eor::.·a:000,r u ... TB ci.1~oa:J 10..:q.uo0 01Si::1s B pu"B sG:no,rJ 
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3:,:tract frou ,liepartI1cnt of Educ2tic11 

I_;rocrar:1 of 0tuc3 ie s 
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cir;i11·i11;: . 1wrc·,·nt. discount. t,1x, inkrl'st, 111;1ppi11_l.!c;. tr;111sl',1rrn:1ti<l!' 
c;\'11111H·try. r·<,11 .l.!r11,:11re, silllilarity, p,1r;ili(,J diHI j )( Tj)l'IH!i c ul;11· pl;i1~ , "· 
I') !li.1g<Jl'f•;1n Tiil'Ol'l'lll, colil'cti11.g ,ind displ,1>·i11.l.! diiL1. bi11·. cI1, 
gr;iplis, l!ist,,gr:1111s, 111,·d i.111 111udc, prob,1bility-:-:-. irr;itiun;li 11t: . 
bcrc; *, ri ght ilngle trigunumct r y ·.,. 

GRADE 9 - Algebra 

ExtC'nsil)11 ()f 1nr•1·ious work with intc1:crs. r;!lion;il .11Hl irr:1l ion;li 
numbers. cxpu11cnts: r('l<1tiuns, function ,lllcl s,i!ution s<·ts of <·q11;11i.,,1 _<.; 
;111d incqu,tlitil':i .. 1~r,1phi1,g 011 thC' I1u1nlwr lint' ,IIHI in lhl' C:1rl<•si:11 : 
plane, l,111·s 11f l'Xp<inl'nts. <lj)(;r,1tiuns with pr,lvnumi;ils. L1c t<H·i:1g . lir"·:1r 
f u 11 c t i 1, n s. s I() pl' i n I c r cc pt for 111 . so I u I i 1 1 n s I if s >.st l' 111 s of I I n l';, r 
r•qu.itions . 11p<T,llions 11ith rational :1lgch1·;1ic ,·xprL'ssi1 i 11s, i'l'1·iL·11 ,,f 
gcrimctr~· - Sec ,, .»•Y'f1Hfim"1ncs ,Z:,tfo<S-f0.M 5 0r'i'-1Jt::5 7- //4 

701>,cs RECD/f1,,,,,,{:/V/)e'J> FoR_ ST~~Y. 
or 

GRADE 9 - l\lathematics 

This c1iur, , • is i11tcnd,·d for stucll'nts 111!11 11 1·,·d 111orl' t i111L· l11 co1· c 1· 
the b;1sic t1,pi(-; ;1s list<·d under Gr,1cll' 7 c111el C1·;;cl c ,<:;_ T!h' 11,· ,·cls d11cl 
t11Jilitir·s 111' !Ill' s<' students ,ire \·;1ril'd ;111d th e y sh11ulcl hL' ,l.'. i1 ,· 11 l'\·cr'.· 
1,pp111·tunity t, , d• ·1r.;lt1p tile• 111;itl!cm,1ti c al u11dcTs(;incli11 ,l.'. ;111d ~kills Iii ;,'. 
11ill hL·ncfit them in l:tter studies. The se -;tudcnts 1Tqui1·l, pc1ti, ,q 

d s sis l ;ill cl' ;ill d ; 111 (Ip p u r I u 11 i t y Ir i exp l' r i I..' ll cl' <, u cc cs s in 111 ; 1 I h l' 1:1 c1 t i cc; 

.\djusted Progra m 7-fl 

Tc1 c iii11 .~ Gui-.lv: .-\c/justecf l·'rogro111. J1111inr lh,:/1 .'l c luJ u / 

h,r Iii(· type· 11f '-.111 1•; lr•;11·ncr dcscriiJed in t li , · t l';1 c lii11 ;~ .L:u i d ,·. ('1•r 1· 
m.it,-ri;il f,11· ;1 Jnr, _l.'.l'.1111 in h;isic 111;1the111;1ti c ;il skills l1;1s lw,·11 .., ,. 1,·ct,· , i . 
Tc•;wlwr .-; ,lrl' u1 gL·d t() USl' the guidl· f'(lr Ilic illpics l<J Ii, · , t1 \'lT1_•tl . 

--- ----
:;, () Jl I i ll 11 d I t t I Jl i l' :i 





Grade 9 - Algebra 

* 
-r c) ,., 1·c S ,f'Vl /l /.' ,< t 1) 

Unit 1. Introduction 
-, ,.., -r ,1,_~e: ·; o fJ, c S 

Use of symbols 
The language of sets 
Use of parentheses 
Order of operations 
Variables and open sentences 
The numb e r line 

I u<d :2. 
f/1" c/.s·rfT.'N 

*Ca) 
Cb) 

~(c) 
~(d) 
~e) 
-~(f) 
*-{g) 

Ch) 
Ci) 
(j) 

· Operations and properties of the set of integers 
Order and Inequalities 
Relations, functions , and mappings 
Cartesian products 

""nit 2. The Set of Rationals - Q 

->f-Ca) Signs of quality and signs of operation 
~Cb) Addition in Q 
~Cc) Subtraction in Q 
~-Cd) Multiplication in Q 
~(e) Division in Q 
~Cf) Parentheses and signed numbers 

(J F,. -(• I E 

f' 11.SS,. .<- t. 

~¥-Cg) Commutative Properties for Addition and ~lultiplication 
• *Ch) Associative Properties for Addition and Multiplication 
*Ci) The Distributive Property 
~(j) Axioms of equality 
*.~Ck) Solution of simple linear ~quations in one unknown. 

( 1) Solution of simple linear inequations in one unknown. 
Cm) Introduction to irrational numbers and approximate or 

estimated a nswers. 
Cn) Solution of word problems. 

~ni t 3. Exponents 

Ca) Meaning of exponent 
Cb) Multiplication of powers 
Cc) Division of powers 
Cd) Zero and negative exponents 
Ce) Power of a power 
Cf) Multiplication , division , and powers of monolilials 
Cg) Scientific notation 

:ni t 4. Polynomials 

Cvi?R€ s"?o ,, 

1 /V' (.A/V•TJ 

1 l Y.1 tAfC:: !/ 

~ Y ~ )I O t; .H1c<, H . 

(a) Definition and degree of a polynomial (monomial, binomial, 
trinomial) 

(b) Addition of polynomials 
(c) Subtraction of po lynomials 
(d) Multiplication of polynomial s . 

1. M11ltiplication of i.l polynomial by a monomial 
2 . Mu lt iplica tion of two binomials 
J. Squi.l rin g a binomial 
4. Multiplication of a polyn omia l by a binomial 
5. Mull ipllcation of po] ynomia l s wit Ii more th ,rn u.:o terms. 

(L') Div lsion of: l. a polynomial by a mo nomii.1 1 
2. n pol ynomia l by n blnomial 

--------------·--



(f ) Solving equations cont a ining polynomials 
(g) Applications using word problems ; e . g . in area , perimet er, 

volume. 

Unit 5. Factoring 

(a) Prime facto r s , and writing monomial as a product of prime 
factors 

(b) Common factors 
(c) Factoring by grouping 
(d) Factoring tr inomials of the type x 2+bx+c 
(c) Factoring t-rinomials of the type cx 2+Lx+c · 
(f) Difference of squares 

Unit 6. Graphing 

I 

(a) Introduction . Cartesi an product 
(b) The rectangular coordinate sys tem; points as ordered pairs 
(c) Review the concept of a function 
(d) The graph of a linear functi on 
(e) Intercepts and how to find t hem 
(f) Slope - intercep t form of graphing a linear equation 
(g) Gr aph~ of linear inequalit ie s 
(h) Solution of systems of linear equations by graphing 

Unit 7. Rational Expressions - Algebrai c Fractions 

(a) Review of fundamental operations with common fracti ons and 
decimal fractions 

(b) Ratio and proportion 
(c) Simplifying 2l g~braic fractions 
(d) Nu ltiplying algebraic fractions 
(e) Dividing a l gebraic fractio ns 
(f) Adding and subtracting algebraic frac t ions a nd whole numbers 
(g ) Solution of equations cont aining fractions 
(h) Solving a formula for one var iable in terms of anothe r varia ble 

(If time does not permi t, this to pic can be handled in Grade 10) 

Unit 8. Systems of Linear Equations 

(a) Solution by addition and subtraction 
(b) Solution by substitution 

Applications in the form of word problems should b~ dealt 
with wh er ever possible . 
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(-.) 
( n) 

( o ) 

tl11·c c ·1_; D c lie.-~ c·:: .. Gt ~1C ~ :~:. t _:_ c: c:.:.. l 0: _·. )_:··c ~ ~,i r):: s 
i:-ivo~viJL[~ ·\,1 ·J~· ·,~~-~ j_;:·~o c=~·r> ·_;;·j:::; :_. ~l~: t~~:-~ .. 't (~ 

~;~/ L:. b o ls OJ l<'.. 1 /":_ c (: - -"re 1 ~ ~·: r~ , ... t; ~.:_c -~: .~~---: c; : 

tllC ~::."':J~1u.c .!c ci' :' 1-\rc 
:: L;i:.tcs '1 tii:cs Z 
o. ::_)lt: .. s b 
the sn:.1 of o.. o..:ac7 ';) 

,--:·.,, . 
L., .... . . \' 

l' ic; ::ot cq0.al to -~~~o 
11- ( i..vi c:c,: .. ':),/ ~? 
c::..:)lt ;1Cl.'C t::8...,1 .. 

'.; 1.1,E"C tlw_:1 ti.ro t i .. ,e: ,: ~\ 
f i ~··~ C: Cll ::i il'l llG 4~ 

. . , . . , - l 
l~lllC'CCOl:C ('. l Vl:.. ,C:Cl )~-

~-~ : IL J. ll s l '.; 
(.l_ ~) 

~.., 
o. (r + -~ ) 
7,r- - ; r' 
✓ '--' .... 

'( =-~ 
r: .. ,
/.lL ( )+~r) 

GC "\ .. C:l 

-:_ :;: :° C :: '~ :---. -~ c· c:: u ~" C. • .'~L ', 
.~ 

... ·1..c S'J ·~~.:::.--c e c; : :J!.'O°:J:t: .S "':.ri ~~. 21: - D: 
-~1 li :"3 0C · .. ~ti o:: :. ·J:~ ·t ~ ~C 

:f :,:-o:~ Ctl-"18 f1Cf1Tl~~ ~-· 

t:ie 01.);'.cct::.vc:, L 'l 
1~slc..tecl. ci~-~cstioils , 
~c::t a ~· .. . ·'. :,-o~_:::- c-J .. o.::c"; 

t~1c·:-_ 1·c:·2::: ~- -J t~.1C 

~;_ '_') ",: (: :-: . ·~.f;. __ ,..I ~) ::. , '(-; s l - C) 
1..., • 



.._ ., \. , . l ' - -·--··--· '• ' 
· l ', i , , ' ; · -. i, •;·;' 

0011.t:i.--act 1?1 
m:/ :1rJON 1'\·10; 1\XlOI"lS 

G1.10..£t9:r.~.' .ztl · · \ ·_1· , ;
1,\_-r :,_ 

·-- ' ----..... ---··----.. -~-
,-, 
. ,_ 

• ' · . . 

ObjGctivc Five: 
Cl; , + Id I ::r:n::::c? 

'l'o b8 nble to r.,to.t8 in your OHU lmrds 
what i8 meo.nt by nn J,·.<.~.of.l. 

l .•! · .. : ·" . . , 
• :- - • I •~ ~• ~ ' > 

~'t_;_ive Six.l, 
:r y;;:::r::::r 

'Po be a1:,le tc, stnt;e in your O'\'m l/;OX'ds ' -'. >:::: '. }?'· 
F;nd ~ive· two "3X3Jlryl2s of: (l) · the Additian1

~ -; ' . 

Axiom, (2) the 0ubf:i.•2,1ition Ax.:i.om _ · •· i, : ·._: ,>. ·:-. 
(3) the I'lultiplication 1'\xiom, (4) tho·,. .. _··.:: ", , '•_;_1_. _ 

Di vision i,xiomo ' . / :_-1'_\, . 

,.91WL~tJ,-YWP~Y.e~: 
, ' ' : j . •. • ; I\ ; ~ ,.' 

To be ublc to :i.'e,~ognize ~ use and label : ··-. ;. ~- . :, 
the. Acld.ition 1 ~ubtro.ct5.onti I'lultiplication·1 :)- \· 

Di vision$ Hel--ilac2m~·,ut D Ueflexi ve., G:-rmmetry >·,., 
and 'l'r·an.siti ve J\xj oms in chilll.b'ine; one .··, ·/· 
0q_ua'cim.l to nnotherc 1 

: -
;•, . 

Exercise - Nome the A:cl.om or Axionr, USQcl to chun~8 the · 
eq1.wtions in colu··11n one into the , cq_untions 

: '·. ~ '. :: ~ 1 ·. ·. 
, . I ---

\ • : • ', ~ I. 

(n) 
(b) 
(c) 
(,1.) 

~i~ (g 

in column t\JO o ·; · - :-1' ! • 

Io 

2 X ~- 16 
X+3 ·p; ., 

I 
9 .. 2 ... 7 
X 

ft w b 

,-:; 7 

y::: y 
If a .. b in 
X + a.::: c 

II. 

X ,.. 8 
X " L~ 

9 ... 9 
X •• 28 

b .., a 
y ~ y 
then 

,; . 

I 

. :. · 

. . .~ . ' . . i ' ~ 

... 
' ' 

' 

. ,,., 
', • ~ 1 

., 
I ~ ~ 

: ' ' C . 
. .. ' ~ .. 

• ,. ~ ! 

., .. 
- i ' " • 

~ ·, i ,, .. 

(h) · c x 2d and 
X + b.., c 
C ~- 15 ; . . < 

2d:: 15 .. ,\ : . .. .. l . 

Q..1µ1.~.g:F?--~_filgb,t.: rro be able to solve e. 
~ · tho va-!'iable b;;{ u~d.nc; 

given equa~:;ion for . ~~-: . 
the Axioms to transtoi'iu 1. 

into the solution - · ., ;- . th8 orir;intl equation 
Gomplc problem -

2X - 7 xa 7 (original equatio::.1) 
2X - 7 + 7 "' 7 + 7 (addition a"C.i.om) 

· 2X .,. 14 
~x = 14 
~- -2 
X == 7 

(division n:-..'i.om) 

(solution) 

; • : I • , , • ~ : \ '~ ~:•· ~~ ·~ .; , 

: \ : ·. -~., 
~ ~ '.~· :·.:~·~;:~· 

. "'· . ,., . 
•t:· \ ; . . ·~ .. ' ,· ' ~ 

, , . . I ' · t 

Exercine 
, ' .,.::,·:/;)_:.: -

Gol v~ the foJ.lm1ii.1G; e(J_unti.ono for the varia.bl~ ~ ~ \'.'., 
by npplying the mci.•:ims ~ Lrrbel each use o~ · the ·. ·.; · 
axioms ns in the nbove exmnpl0 Q Sho".·r a11 · of . . , <· : 
your wor-k.. - <_' ,· ·< 

(n) 
(c) 

(e) 
(E;) 

(i) 

y + 2 
X - 2 

:-a J.~ 

.. 6 

,x -6 :, 6 
r:;x C 5 
~ -
t.\-3=2 
"9" 

(b) 2Y 
(d) X 

4 
~f) 5X 
h) X 

) 
(j) 2X 

4 

' . \ ~ t I 

... . 6 , :·· _· .: :-.~ )· (,-,~ 
· 10 · .. -··. ,-.,·t,_- .'. , ·\' 

+~ 6 ~ 26 , :{ , \ ( :/ ·; . 
+ 6 a;: 16 · .·. , . .. , .. ·, 

,' I : '~\ / :,~••JI 
17 23 : ,,•;r!,\ ' 
• JI: ( 'i:\;./~f2~~1 .. 
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I'1 A 111 H 

Cont r act f/.1 Chapter #1 

Section Three - Properties 

Objective Nine : 1ro be able t o state in your own words a.:.1d 

( 1) the 
(?) the 
( 3) the 
( 4) the 
( 5) the 
(6) . the 
( 7) the 
(8) the 
( 9) the 

give three examples of the followin g properties . 

closure property 
zero property 
unity property 
negat ive property 
reciprocal property 
commutative property 
associative proper ty 
distributive property 
zero product theorem 

Objective Ten : To be able to r ecognize and name the properties 
of objective :q.ine in u se . Sample ques-i::;ions 
,below : 

• 

Exercise : Name the principle or property which is illustrat ed 
in each of the following : 

(a) 3 + 7 = 7' + 3 (F,) 6 (2 + 7) = 6 X 2 + 7) 
(b) 52 + 13 = 65 (h) 0 X 4 = 0 
(c) 12 + (-12) = 0 ( i) 4 X 6 = 6 X 4 
(d) 32 X 1 = j2 Cj) 7 X 15 = 105 
(e) 2 X (5 X 8) (k) 0 + 8 = 8 
(f) ;/2 X 2 = 1 (1) 4 + (3 + 9 ) = (4 + 3) + j 

Objective Eleven : To be able t o sta.te in your ovm \':ords t11e 
two rules for the order of operations . 

Objective Twelve : To be able to perform conputations using the 
rules of oper at i ons , of the type : 

SH0\·/ EACH ST1EP ! 

( a) 4 + 12 X 3 (k) 2 (2 X 5 - l) 
(b) 60 - 8 • 8 (1) 6 ( 5 ~- 3) 
(c) 20 . 4 x 3 + 16 . s '(IQ) 4 (3 X 5 - 2 X 3) 

~~~ 
5 +·4 ( 6 - 2) • ~n~ 2 X 6 (2 X ~ - 3 X 3) 
12 7 3 X 4 : 8 0 3 + 2 (6 - 5 

~ ~~ 5 + 4 X 3 . 2 (p) 5 X 6 - 3 ( 2 X 3 + 1) 
18 - 6 . 2-----X 3 ( q) 3 (2 X 6 - 5 X 1) • 

(h) 5 X 6 + 8 X 4 ~ i6 (r) 2 + 3 - 12 · 2 . . 
( i ) 5 . 6 :___ 3 + 7 ( s) ~ .. 7 . 6 
(j) (6 - 1) (6 - 3) + 6 (6 - 5) 

(t) L6 - 1) () + l) (5 - 3) 
5 X 3 1- 6 
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Cb;i ccti vc 'rr1irtcc11 : r_j_•o be: c..o:1._e t o sto.·~e i t·,. ~.-o:::::· 
ovn:1 1·::::>r6 s t:10 :.1.e:01,iil[; of i nvci~se . 

Ob jective Fourte en: ·:2o be o.'ole t o sto:'.";e t 11c invc::se 
of the followinc : 

(a) a~ditio~ 
(c) subtraction 

() :·,,, 1~ ·, 7 • """'"i, , C .. . _, __ vl ,~lC<.-. u-~-1 
, - ) ' . . -; l.. (J (.;_ l V l s l ;) I ~ 

Cio~oc~i\rn 7i·1~ ·L;oon • s · v l,..._ ,,. .L ,...,e_ . C.10 be c.:Jlc to sto.tc t :10 i nv c::.:·roe 
of srccii'i c c o.tlic:-"..o.tical ope rc..
tions , o.'..' the t~-'l-18 : 

( o.) 
(b) 
(c) 
( c.1 ) 

~~--~c:~~tCZ0 ! 

:"'")l ' c' i' - ~ ,.....1.c-.~-, 
UV;O cc.,.,::, I., .1. J 

a d.d ine 7 
snbtractinc 
~ - · ~i ra c.ivicl_n(., ./ 

;.1ul tiply iI'-S 

( G 

l L• .I. ,· 

(e) 
+ :-::) ( f) 

( c; ) 
(11) 

0.(L(! i:1'. ·: - '? 
S ll 1) JC l' G.C tin[~ 
:-~~-.1 1 't; i}; l~-·i11t.; 
c.:.vic:inc ::>J 

- r 
- .ii... 

D.~·T 
-2 

- l '"l -C.. 

Ii' :ro l.l 0..2.'C l1avi;1~--; ~ro -~) l c: -~3 1.-.l i ·t; :! o..::..:.r O ~-:. 

the oll~;ec·t;ive~ ir: ·ll1..is secJc.io1~ ·J~ .. ~~:c 
related crJ.c::;ti o:--..~, , tl:.c ;1 -:..-c.:c ::· t -; t:.:.e ':;c : :L 
,., ,1,1 •rQU"· C• , , ,c,, ·,,,)·f-('" :.J.·1,.,---i· n~:--r,c 17; - :0 
c..,.J. U 1_) J... _._ <...,.. 0 -..j ... ..1. \. U ~ • .J • \.., ~ .._ V ..:. .,_c...J.. tJ I....,, .,_) - .,/ _.._ ✓ • 

Level. 
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Cha pt er t,Ll 

Section Four - Eouations 

Objective Sixteen: . to be able to label and recogni3e the 
following: 

( a ) an expression 
(b) algebraic sentence 
(c) open sentence 
(d) conditional equation 

( e) identity 
(f) v nriabl e 
( g) constant 

Read pages 20 - 21 of the text and complete 
questions l - 18 on page 22 . 

Objective Seventeen : to be able to solve simp l e equations 
for a variabl e , state the axioms or 
principles u s ed in solving i t , and 
to be able to check your answer . 

Read par,es 24 - 26 in your text and compl ete 
Exercise p . 26 - 27, questi ons l - 20 . 

' 
Objective Eighteen : To be able to state in your own words 

what is meant by a root and solution set 
of an equation . 

Objective Nineteen: To be able to identify the root o f an 
equation. Head pages 22 - 23 and 
complete questions l - 10 on page 23 . 

NOTE : 1v!hen you are satisfied that you have mastered the 
material well enou gh to perform each objective, ask 
the teacher for a test on this section . 
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M A T H 

Chapter #1 

Section Five - Words You Should Know 

Objective 1.1wenty: rro be able to sta.te in your own words the 
meaning of: 

(a) algebraic exprer,sion 
(b) term 
(c) factor 

( e) 
(f) 

\ ( p;) 

binomial 
trinomial 
polynomial 

:\~ Objective 
(d) monomial 

Twenty-one:. 
To be able to recognize and label what is 
meant by: 

a.."~\\ 
\Z) \ 

~~) I 

Objective 

l 
~ 
·~. 
~ 
) 

s 
\ 

{ 

:t, 

-i. 
'; 
~ 

~ 

' . 
i 

(a) power (d) coefficient 
( b) exponent 
( c) base 

(e) like and unlike terms; 

by completinr; questions of the type 1 - 5, 
pa~e 38 - 39 of the text . . 

Twenty-two: To be •able to state and use the principle 
.• of like and unlike terms • 

Exercise : Simplify the followin~: 

(a) 3X + 5X + ?X + 6 + 3 + 21 

(b) 9X . + 7Y 11 6Y 11 5X + 17 

(c) lOX + 7Y + 12X + 19Y + 6 + 12 

(d) 12 + 9 + 12X + 17Y + 12Y + 17X' 

(e) 19 + 6 + 12X + 3X + 5X + 25Y 

Objective Twenty-three: 'robe 0b1e to evnlunte an expression 
by repl Gcinr, vari eb les with specified 
m1mericRl values ~nrt performing the 
indicated operations . Do questions 
1 - 10, pae;e LtO. 

Resources PRges "34 - 40 in text. 

NOTE : Before writin~ the test on Section Five to complete 
Contract One on Chapter #1 - do questions l - 5, page 42 
(in your notebook). 
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GH..ADE HILE IL\'rll i;o·.i.'ES 

Contract One) 1. 
Section One ) 

Lr. Crc ur:-. er 

Algebra is the study of the properties, 
and relationshi ps of numbers and the 
symbols us ed to represent those 
numbers. 

2. A symbol i s so~ethinb u sed to 
represent something else in a shorter 
form. 

3. In arithmetic we use the symbols 6 x 2 
to r epre sent what we r:-1ean by six 
multiplied by t wo . We could also 
write 6. 2 where the. repres e~ts 
"multiply11

• In algebra, to repre sent 
a multiplied by b we could use any of 
the following methods: 

ax b 

a • b 

(a)(b) 

a b 

The sum is the answer you get when you add. 

The difference is the answer you r;e t w:aen you subtract. 

The nroduc t is the answer you 5et \•:hen you rnul tiply. 

The quotient is the answer you get when you divide. 
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GB.ADE lUUE Vi~\.Tn ~:OT~S 

Lr . C::' etur:. e r 

COl~ '.Z·RACT ON.S - S:SC•J:IOH T\·:O 

1. An AXIOI-1 , very simply , is a rule used in I'iatn . 

2. ADDFl'ION A~GO.M : \·,'hen equals are added to equals, the 
result is equal . If a = b then~!!:;---¾_,. CL+ 5" = b +~ 
GUBTRJ,.C 1l'IOH AXIOI-i : When equals a re subtracted frori: 
equals , the results are equal.Ifll x = y then x -:-- 5 = y - 5. 

I·illL'ril'LIC .i'c'l'IOll AXIOM : When equals are [:ml tiplied to 
equals, the results are equal. If g = h then g • 3 = h • 3. · 

OR. 3:J := 3h, 
DIVISION AXIOM : When equals nre divided by equals , the 
results are equal. 

If v = w then v = w 
6 6 

0 ,- ~- ., "1/ . / - J A , ' I .::.:~b y --::- b '- //;,., . -; lo 

~fr:FLACELl:.:llT AXIOMS : \faen equals arc replaced by e0_uals, 
the results are equal: 

If x = y then 5 + x = 5 + y 

l ;OWLR AXIOM : Equal powers of equal numbers are equal. 
7. 7. 

If a= b then a?= b? 

REFLEXTVE AXIOM: Any number equals itself. a= a 

SYHMETRY AXIOM: If a first number equals a second , then 
the second must equal the first . 

If a= b then b = a 
~-,<>:,; 

'l'.r{JJ;f.:,I rrv:s AXIOM : If a
1 

number equals a ~, econd and a 
second equals a third, then the first must equal the 
third. 

If a= b 

and b "' c 

then a= c 



3. 

~,,.., 
{ .. _) 

GLOGUHJ:, nDM::H'l'Y: The sum · or product of an~/ tv,o numbers 
is a number. (a+ b) is a number (a. b) is~ number . 

ZEHO PhOPl::RTY : Ze ro added to any number will s ive that 
number. 8 + O = 8 ; a+ 0 = a . 

UlTITY PHOPLHTY : One multiplied to any mrnbcr will give 
that number . 8 x 1 = 8 ; a . 1 = a . 

:;::LGATIVl:; Fi.{01'::_,H'rY : }:<'or ever.[ nu:n'c)er , there i s a::-wthe r 
number (called its NEGATIVE) such that their sum i s zero . 

- X + X = 0 

H.LCih{OCf..L Pl{O~b{TY: }'or evcrv number , there is aYJ.othe r 
number (cnlled its RJ.::CIPHOCAL) s uch that their product 
is one. (1/2. 2) = l; (a. 1/a) = 1 

COfILUTNi1IVE PitOPE}tl1Y : The surn o r p.roduct of t1.-:o nu:abe r s 
does not depend on their order . 

a + ,b = b + a and a . b = b. a 

ASSOCIATIV~ PHOPLRTY : The surn or product of t hree numbers 
does not de p end on their grouping : 

( a + b) + c = a + ( b + c) arid ( a • b) • c = a • ( :i • ,, 

DI.G'l1HI:3UTIVI:: HtOFLHTY : a • (b + c) = ab + a c 

Zl::,HO h<ODuCT T~D::,01U:M : Zero tices any number is equrJl to O 

a o O = 0 X • 0 = 0 
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GRADE lUlri:.: tV'.TH l!Vi'l::S 

I-ir . Crea.'Iler 

gowrHACT O1\E - SECTION THlfuE 

1. ORDER OF OlYi::Ji.ATIONS: When performing operations, 
including addin5 and subtracting and mult iplying and 
dividin3 when no parentheses occur alvmys perform the 
nultiplying and dividing first in the order they occur 
and then the adding and subtracting . 

When parentheses do occur, per:o rm those first ai.vid t i.1en 
follow Rule One . 

~. Inverse means opposite. 
Addition is the inverse operation of subtraction . 
Multiplication is the inverse operation of division . 

~~ Eguation ' Solving Frocedure 

(1) 
(2) 

(3) 

(4) 

(5) 
(6) 

Copy down the question. 
Ask yourself what operations were performed to the 
variable or ietter . 
Ferform the inver se operations by clininntinG 
the adding and subtracting first, then mult iplicaticn 
and division. 
(Hemember the opposit e orde r from the order of 
operntions . WE AHE UNDOING). 
Remember what is done to one side r::mst be done 
to the other. 
Solve for the variable . 
Label the use of Axioms. 

. l 

I ,, 

'! 

I 
.I 

I 

[ 

r ,· 

i 
• 

I 
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GlU~DE NI!<.i f-iA'l1H Hv 'l 1.i.::S 

r-1r . Creamer 

Contract One - Section Four 

1. An EXPRESSION in algebra is any combination of symbols 
representinG a number or operation. 

Ex. 2x - 3 ~ 
2y 

2. An ALGEBRAIC SENTENCE occurs vinen \•!e Join two or more 
expressions together by the use of the symbols: 

== -~ -> ~ Ex. 2x - 3 = 5 

3. There are three types of algebraic sentences: 

"TRUE 

FALSE 

OPEN 

4 + 5 = 9 

4 + 5 = 14 

a + 5 = 9 

An open sentence ~s any sentence that contains a letter . 

Ex . a+ 5 = 9 

4. There are two types of open sentences : 

CONDITIONAL - True for some replacements 

IDENTITY - True for all replacements. 

5. A variable is any letter representing a number . 
A constant is a symbol which represents only one nunber . 

6. The root of an equation is the answer which makes the 
equation true. 

7. The solution set is the set of all nwr.bers that r:i:akc t:he 
equation true . 

-----
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Gl-U~DE hlL.i:: I·lNi'H iiG'I'tS 

l'Ir. Crearr:er 

COHTPJ-1.C 'r 01;E - SEC'I'ION l<'IV1~ 

1 . An ALGEBRAIC EXPRESSION is any combination of symbols 
· representing a number and opcro.tion . 

2. When one number is considered alone or t\•10 or nore 
numbers are considered together, the resulting .expression 
is called a TERM . 

Ex . 5 12x 15 xyz 

3. Each number in~ term is called a FAC'IDR. 

Ex . in the term 15 xyz 15 X y z 

are all factors. 

4 . A POLYNOMIAL is the resul tine; expression \·:hen one or 
more terms are united by addition and subtraction. 

Ex . 5x; 5x + e; x 2 + 2x +3 

Tnere are special names given to the nany t~es of 
polynoraials : 

··A polynoraial with one term is culled a l'lONOr-IIAL. 
A polynomial with two terms is called a BINOI1IAL. 
A polynomial Hith three teros is called a 1l 1lHNOViIAL. 

5. A COEFFICIENT is defined as the product of the 
rewaining factors . 

Ex . In 12 xyz the coefficient of z is 12 xy - the 
coefficient of Xis 12 yz . 

( 
6 . row.t£ c 

( 

5 4-- EXl)ONl.J·J'r 
X ~---BASE 

7 . LH:.E TfafriS CAN 13~ COI1BINED BY JJJlJl'l'IOl{ J'u;D SUBTiU.Ci11UN . 
UNLIKE TEHMS CAlH'lOT . 

1, 

... 
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Chnr)~;~r -£~7 ;3ECJ." J: •:··:'. J :· ·.(, (°" !· 
L , Iv 

A.r1s1;cr aJ. J. nuc:-;ti ons . Rco ,; clirC!ct: i.D:1;; c...,r0f ,1 l J~- -

1 . :3to.tc in ?O,n' 01-m \·.'O rel::; nnc: c'.c:·.o:1strr]i:c '.ti ti: •~>(0 
(, r f-ivc ,.,,_ .. ..., .. ,Tllr. C" ,.,11 ..., t i" r "i-Cr1 ~1 1· 1)"' <;·: ·'u•)l (..., ~ l

0

'l 
j -· .- i;;...,..,. ,_ u ,1 .1. .., ~, , \ 1 C.J.. _ , .) l . <. A.- v •~ ....,U • • l.. <. ,1 -~ 

o. v erycln.y life (b) in t·10:..thm:1t~t i c:-:: . 

l , (• ,., 
' ~ . 

2 . ;3 to.te in ~'Ol:r 01-m uord:::; o.nd r.:c;.1n1ir;tr0.t0 i.·rith 1::·:~~ ;:;:1; 
of tuo o~-.:ar.i_rles the nenni::-1 0 of : 

3. 

::rocluc.t 

sun 

r,iff'ero!l.cc 

nuot:i.cnt 

E~-:nre ss the fo llm,rinc; in s,rrr1bol,, . 
(:J.) one 11l ns two 
(b) two ~inus seven 
(c) a tiLlCS ( b divi~eJ by c) 
(d) X is c11unl to the sm~ of o. 2~,,J b 
( (;~ '{ i s not C(l_1J_. nl to tho Jd{ ff 0.::.,c :1cc 
( ]- rr.vp n i" c - ~nQ~nr ~-·n~J1 r1·,, ,... 

- .J . ,, ...,. • ,. Q ;___, I_ \, ~ LA l.l I.... l_; C: ~ . • j _ . '- ~ 

( c ) ni1:.r; i:::; less than t,-rclvc 
(h) ::;cvo:1 r.:orc t~o.n '!. · is not cn11n.J. ~8 
(l.) r r, ~-ny• TI\0I'" ·t-}·1.-, n i- ,, ,.._ ti··~0r V 
'- ...__'.I ..... J V ... .. . . ..... I <.).. J .. y \J . I I .., • ) .. -

4 . E::rirc s~ j _n \·TOT (l.S : 

( o. ) 5 + 2 

(b) ~{ - y 

(c ) 3x = (1/2) h (n b) 

(a) 3':-) C "·.' · ,, 
) ..l e -

(e) 7 ) _P _ Sc: 
~ )3. 

{ ,n) 
'.I. t1. :) 

:_-) 

of a c-.,: (1 b 

]_~, ~,i;l:13 

,, 
• 'l 

.! 

1 
\: 

11! 
~ 

I\. 
1· 

·\ 
'I 

I 

i' 

t 
• 
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Clwntcr J. SEC'1'TC'T 2 S' r~ :::- -t; 

1'U1s1·rer nll 011e;;tions . Rerh: c'i ircc t °i,'l;: s c,;:,-:,•n rl:l.J ~r • . 

1 . !3tote in your 01-m ,-:orr1s 1·:l1::i.t :i.s ·::c-, ri t,t '::),/ cJ~ ;,.,.~io: ;-: . 

2 . Stnte i r:. •rour 01.-rn ,-rord s ['Jr.cl ' 0 iv0, tHO r.J:-~o:-::nlof". nf co.ch 
of the foi lowin c : · ~ • · 

(n) 
(b< 

~~) 

the 2J1(1.ition axion 
tho sn1) traction n.xio ::: 
the uul tiplicnti on a~-:-io; :1 
the division nxio• 

3- 1:c:u.:e: the 2..::io ·:1 or [l~-~io:--1s usc c: i :" c:.,0.1'.. :_:; :i. nc.; tl-::c c,c'.uo.tiY-:.::; 
i!l coJ.uri..n 1 to the eCJ_uc1tions i n col 1.:rn1 II . 

(i) 

(ii) 

(iii) 

(iv) 

(v) 
(v) 

(vi) 

I . 

3a = 21~ 

8. ·I 7 .= ]Lj. 

X - G = 12 

n = 7 
3 
a. = b 

z - '7 - L1 

(vii) If Z = 7 in 
X -1 7i = 10 

(viii) D. = 5r} 
a11d 5c~ = 10 

- ·1 
J. -' · -

{) ~- () -...,. - l .J 

cJ. = '7 
./. == l. G 

o.. = 21 

11 = (?.. 

z = z 
thr: :l 
7 + :;=1 " y 1_\j 

t1:cn n. == 1 0 

4. ~olve the follo•::inG c~noti o:7:; :'r-,r the voriob1 c ::i~.
orrpl,-yj_n.~ thG n_xioms . Lnocl ea,ch ~,;:co:.' t:-:e 2,:io,,1s . 
s::o,-r 8.11 of ;your j,,or;c . 

(2_) X = 7 = J.O 

(t) ;1. - 5 =3. 12 
(c) 2Y = l U 

(cl) :,: = 2 
'? 

( c ) 5:-:: - '7 :--: ) 
(f) 7)~ - l - C) .,,,, ,_,. - . -

C~) 7ri. = r; 
c· 
/ 

(l:.) ~ ('\ J ,, 
~ = .,I :-: . \ .1 

' ; 
L 

(i) :( - 5 = 2 
6 

(j) 7:in - lG = 2 .._ 
? 

------- -----

·I 

J 
I 

11 

~! 
;~ 

1\ 

' ' 

I 
I 

I\ 

\ 
I 

~ 
1\ 

J 
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I 
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:SEC·rIGH 'l'HREE 

Chapter I 'rest 

Answer all questions, read all directions c arefully. 

1. State in your own words and give three examples of -i::;he 
following properties: · 

( a) the clo sure property (f) the commutative . property 
(b) t he zero property (g) the associative property 
(c) the unity property , (h) the distributive property 
(d) the ne ~Jt ive property (i) the zero product therorem 
(e) the reciprocal property 

2. Name t he principle which is i llustrated in each of the 
following: 

( a) 3 + 7 = 7 + 3 ( g ) X (a+ b) = X •a+ X·b 

( b) . 9 + 21 = 30 (h) 0 X 5 = 0 

(c) a + ( .:. a) = O (i) a.b = b . a 

( d) 53 X 1 = 53 (j) 9 X 8 = 72 

(e) X + (Y + Z) = (X + Y)+Z (k) 0 + S = S 

( f) a • l = 1 (1) (4 X 3) X 9 = 4 X (3 X 9) 
a 

3. State in your own words t he two rule s for the order of 
operations. 

4. State in your own words the meaning of inverse. 

5. 

6. 

Perform the following operations . 

(a) 60 - 8 ~ 2 + 3 X 7 

(b) 20 . 4 X 3 + 16: 8 

(c) 5 X 6 + 8 X 4: 16 

(d) (6 - 1) (6 - 3) + 6 (6 - 5) 

( e ) 2 X 6 ( 2 X 5 - 3 X ~) 

(f) 5 X 6 - 3 (2 X 3 + 1) 

(g) 3 ( 2 X 6 - 5 X 1) 

(h) 2 + · 3 - 12: 2 

(i) 5 X 6 ~ 3 + 7 . 
(j) 5 + 4 (6 - 2 ) 

SHO\v EACH S'r:EP . 

St ate the inverse of the following operations : 

( a ) adding 6 (e) addinc; - a 
(b) subtract ing 9 ( f) subtractj_ng - X 
(c) dividing by - 6 ( rd multinlyi n~ by - 7 
/ , \ , 

I, 

II 

t 



0 

j5 

MA 1' H 

Contract f/.1 Chapte r /;:l 

Section Four - ~est 

1 . Label the follov1ing sentences a s 'J.'HUE , F/i.LSE or OPEN! ! 
In those sentences which are onen, determine which are 
identities and conditional equations : 

(a) 5 + 12 = 17 (e) 14 + 39 = 75 - 1 2 
(b) 19 - 6 = 14 (f) X + 19 = 19 + X 
(c) 12 + X = 24 ( g) 12 X = 24 

(d) a - 5 = 5 - a 

2 . Solv e the following equations for the varinble . Show 
all of your work . Name the axioms used and check your 
answers . 

(a) X + 4 = 13 (d) ~ - 1 = 4 
6 

(b) 3X - 1 = 8 ( e) 2..f + 7 = 10 
4 

( c ) -2.! - 9 = 16 · (f) 9X = 45 
3 5 

3. State in your ovm words what ir, meant by (a) r oot, 
(b) solution set of an equation . 

4 . Tel l which of the numbers (in brackets) i s a root of the 
equation . 

( a) X + 4 = 13 (5 , 7 , 9 , 17) 

(b) 21'1 = 24 (6 , 9 , 12, 24) 

(c) 3X - 1 = 8 (1 , 2 , 3, 4) 

(d) 4X - 7 = 1 (0 , 1 , 2 , 9) 

(e) X - 7 = 0 (5, 7 , 12 , 0 ) 

'l 

.j 

11 
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Contt'act (;l 

Section Five - Test 

1 . State in your own words the meaning of: 

(a) alrebraic expression 
( b) t err:i 
(c) factor 
(d) monomial 
( e) binomial 
(f) trinornir-tl 
( g) polynomial 

2 . \·/rite in symbols : 

(a) the sixth power of M 
(b) the second nower of X 
(c) the ninth p~wer of C 

Chr1nt er /}1 

3. Give the exponent and coefficient of X in each o.f the 
followinp; : 

(a) 5 x7 (d) 5aX 

(b) a9 X 
6 (e) X 

(c) x3 y5z (f) XO 

4 . State the principle of like and unlike terms . 

Exercise : Simplify the followin ~: 

( a) 9X + 6X + 5X + 6 + 5 

(b) 7Y + 9X + 12Y + 17X + 6 + 9 

(c) SX + 5Y + 6Y + 9X + 12 

(d) 9X + 12Y + 18X + 15Y + 2X + 27 

(e) 9 + 12 + llX + lOY + 6X + 4X + 9Y + 2Y 

5 . Evaluate the following; given t hat o. = 5 

b = 7 C == L.j. X = l ?. 

J,UE 10 (i) 2a + 6b 
(ii) 5aX - 2b 

(-iii) bX 
' - -· 

C 

(iv) 5a + 3b + 4C + X 

(v) 9X + 5C - 12a 

I\ I'\ ... 

. \ 

I 

I 
I 

! 

\ 
J 

I 

t 
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r 
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I1 A 'r H 
Contract T\W Cllaptcr T1·:o 

Class ilotes 

The set of 1·:hole numbers i s· the set of all nlli.lbers thut are 
not fractions or decimals. Ex. 21, 8 , 12, 16, 19. 

The set of nof",i ti ve inter;crs i s the set of all whole 11u:nbers 
breater than O. l:.x. 1, 2 , 3 , 4, 5 .......... . 

'I'he set of countin5 numbers is the set of all positive 
i n tegers p lus u. ~x . u , 1, 2 , 3, 4 , 5 ......••• 

Di~i ts are the ten symbols from 1,·:hich we can .r:u1~:e any ot::1er 
number. LX . (0 , 1 , 2 , 3, 4, 5 , 6 , 7 , 8 , 9) . 

Sicned numoers ·arc numb 9rs \·Jh~ch are written vri th a ( + ) or 
a(-) siGn. Ex . +5; - 6 ; +3; -1 2 . 

'l'he set of rational numbers is the :c,et of c'lll nu.rnbcrs , 
fr ac tions , Hllole, sicned , etc. J:;x. }~ ; 3; +5. 

A sicn of operation.;results 1,,.;;:-ien the (+) arid ( - ) sic;ns a re 
used to tell you to perfor~ an op eration such as adding and 
subtraction. Ex . 3 + 4; 6 - 5. 

A sir-;n of auali ty results when t 'rte ( +) nnd ( - ) sic;ns are 
u sed to tell you v/aether the nw,1ber is p o sitive or ne5ative . 
Ex. +5; - 6 ; -7. 

The absolute value of a number is :;ho1·m by u~-;ing t he s:ymbol 
a round a awnber and means the value of tile m.1.mber without 
regards to its si5n . 

Ex. I +3 I = 3; I - 6 = 6 

I I 

I 

I 

~ 

I 

I I 
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1\lJl.J I 'l'lUH hU LL 1' v h LI Gll .tD 1. \ il iJl...:.(~ 

1. 1.111en addinc; sit;ned nw Jers vli th Lir(l.: SIGU.S s i::.rply add t h e 
numbers and keep the :,it:;n . 

2 . \-.'hen ad.ding siGn<~d numb ers \·:i th UHLIK~ 0IGl~S subtract tne 
sr:1al l est ab solute value Fi10T·I the lc1.rgcst ab~;olute val ue and 
keep the sisn of the larbest . 

:Ex . (+6) + (+8) = +14 

(-8) + (+6) = - 2 

SUiJ'.i.'.l{A.C '.i:'IOll P-UL:i.:; 1''0H f.;J GtlED l·:UI'lD~i~S 

To subtra ct one signed number from another , A2) . .'AYS 

(1) 
(2) 
(3) 

change the sic;n of the number 3:i:.: I i:iG SU~L.':V1.CI'SD; 
change the subtraction s i (;n to an addition sign ; 
'l'l~EN follow the HUl,r-S :i.•'J ii. J,.1Dl'i'lul-; . . 

Ex . +12 - +3 
= +12 + - 3 
= +9 

+12 - - 3 
= +12 + +3 
= 15 

h 

11 

1, 
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M A 'f H 

Contrnct THO Cha pter T\·10 

Clnss Notes 

MULTIPLICATION HULE FOR fJlGl!ED NUMBEHS 

1. \!hen multiplying numbers with LTKE SIGNS AL\/AYS 
lllUl tiply the ub s olute valuc n illld ur,B u w-slt:!;n 
\ Ji th the product. 

Ex. (+12) • (+3) = +36 
(-12) • (-3) = +3~ 

2. \fueh multiplying numbers Hi th UNf.,IKE S IGNS Af,\!AYS 
multiply the a b s olute values and use a (-) sfgn · 
with the product. · 

Ex. (+12) .. (-3) = -36 
(-12) • (+3) = -36 

DIVI SIOU RULE FOR SIGNED NUMBERS 

1. \!hen di vi ding numbers with LIKE S IG HG AL\!AYD di vi.de 
the absolute values and use ~W-n-1-gi1 \Ii th the 
quotient. 

Ex. (+12) :__ . (+3) :::: +L~ 

(-12) • (-3) = .s,u~ 

2. \!hen dividing numbers UNLIKE LIGNS AL'vJAYS divide 
trw ub ~;o lut e values and u s e a n Sihll \ I i t h tlie 
quuti.ent .. 

Ex . (+12) ~ (-3) = -4 .. 
(-12) _: (+3) = -L~ 

• 

' I·. 

i 

I 
\ 
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C·- r, ,_- ,· ~.- -.,:1-, ' 
J ... U:..;._>,_; .! 1 V .1.£..) 

Contract ·1\-JO Cl1c-._i)tc.r :.1.11.-.ro 

~ 1.:0;JUCS: UJ I IOlf 01 ~I.AL0 

When nultiplyinc :::1on0Gials there arc certo..in 
' 

steps t hat i!C caa follow to obtai:'.1 t .he cor::::ect proc'luct . 

l. Al Hays 1,1.ul tipl;r the nlmcrica l 
coeffici ents totether . 

2 . Find t he Dr• duct of t he powers of 
the variables b2r tlle Lai.·: o f .I::: :-Jon.e~1ts 
for uultiplication . 

3. Eul t i p l y the w1s1,-:er of ;;.; tep l o.~1d ;..; tep 2 
toc;ether . 

'J / I """'.. 

·:r.; ncl t 11e l)T'Oc711c..l- or ( - 7-~C:.. -.-) 8''0 r,,,.,;·,_.•· ) E::auTJle : J.: ...i_ i .!. -- ,I.-. L, ,.L ,.)a. JL i..,J...l.. • .,/ c.;. _. .,_. 

1 . (- 3) (5) = - 15 

2 . ( 2-2) . c/~) = a6 un'.l (::) • ( :;} ) = LJ. 

7.. .,, . 
C L• 

( - 15) ( ao ) ( -.r r = - 15 aG LL - r ' ,· -

,. ·U\..,,--~1 -;n r, ;1 c1~1 
~ ; ..L --Jl, ·- l. ! =()~-s· ;__;i- 1I.AL3 

1 . ; :i_ vi c1e t he nw:1erical coef f icic:rt s to :._::e t~J.er • 
2 . :Fi:.1.d the ouotients of the pouers of ·i:;~:e v ar~able s 

the Lmr of E:::nonents for ~) ivision . 
:) . ~\-lt:i ply the two answers to c.et'iwr . 

7 }1 '") 
17--c:>' "pl e · ;~-j ,,c;_~ -~'ne ouoti· ent o·" (l C:, - r) 7 r ) •an ,~ ( - 7..---rL' 
..l.-J..1i.. c..v. ~- • .... · --.... V ..l . , ~,.,., .. " t. (..,.. ... _1,_,._ /""'V .I 

1 . (15) : ( ,..3) = - 5 

2 . ( x3 ) .!. 2 4 ) · ') 2 ( x ) = x an<l ( y : ( ;:/-- ) = y 

( _ 5) . ( :;:2) . ( y 2 _ 
') ') 

3. - 5 -..-<-·cc 
- "" J 

b ': •,· 

I. 

I 

~ 

I, 
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Controct Tue 

EQUATION SOLVING 

L~G . 

I1 A T H 

~1 _,- ~ C 
/V O I c __, 

Chapter Two 

(a) In this section the rootG (or ~nswers) will be nesative. 
(b) \ihcn the orir;inn.l equation hns the varin.ole on botll sides 

of the eq_uation, it must be reduced to the foi·r.1 · 
vnrinblcs = nwnbers. 

Ex. 5x + 3 = 3x - 17 
5x + 3 - 3 = 3x - 17 - 3 
5x = 3x - 20 

5x - 3x = 3x - 20 - 3x 
2x = - 20 must be reduced to this form. -------
?x = - 20 
-2- -2-

X = - 10 

PAfU-.N THE[; ES 

When removing parentheses with n (+) in front you must remove 
· both the ( +) and the pal'entheses and change nothing .. 

Ex. + (n - b) = a - b 

\Then removing parentheses vii th a (-) in fron-c you must remove 
both the (-) and the pn.1:cn thoses and chan2:;e the :..;i 6u of ~:acn 
nuiuber inside.. ' 

LXe - (a - b) =-a+ b 

\. 

I 
\ 

l 
l 
.~ 

l 
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. .t X}\) N .tN I 1':::; Al\ l) 1-\:) \· J fl { s ----- - ---- - -----
2 2 1. In the examples 5 and x the two's 

tbc • 5 and x are called the b,1sc und 
called l l0\·1cr . 

are called exnoncnts, 
the v1ho lc thiug i~ 

2. 'l1h.e rul e for Addition and Subtraction of Po\lcrs states 
that only pm1crs \ ·J i th tho SLL!lld b~~-;-..: aud e:x}Jvile.ut Llay be 
combined by ad~ition

2
and SBbtruct ifln. L L 

}~x. x + 2x = 3xc.. and 7x~ - 3x~::: L~x~ 
3. The Lm, of_r~onent~, for I'lultLplicc1ti.on states: to 

rnul tiply po\1c:i.·s of the same base, L0cp the b::1::.;0 and add 
tlle exponci"1ts .. It is \Jritt c n: 

X y X+y a • a = a 
4. The Lm·1 of Fxnonents for Di.vision states: to divide 

pO\/CI'G Of the sruue bc.10G ru1cCsub-t L'clC C the ex1,1ononc ;J,. 

It is Hritten: 
X .!. y x-y 

o. • a = a 
5. The lm-1 of zero exponent states that any number raised 

to the O pow~r equals 1. Ex. ao = 1 · 

Zero ExDonent Proof 
~ , 

a-:_ ::: 1 v1c know thir, because any number (except 0) 
a3 divide d by itself is al~ay~ 8qual tu l 

[.? = o.3-3 = a 0 according to the lm-r of C}..--pone nts for 
a3 divi~iou~ 

Therefore a 0 = 1 Replacement 
6. rrhc l a w of ne gative ex.·p onents state tha t any number ·with 

a ner-;a ti vo exponent is ~(lltal to ouc ov ~1· that llLLwbc;r v.ri th 
a positive exponent. Exa n.-2 = 1 

Negative Exponent Proof 
~ -2 a - = a 

D.5 
n.3 
L.
n:.; 

= 
;.{ • ;{ • {ii 
;r.-r:-:-< • n • a 

-) 
'-a 

= 1 
a.a 

Therefore 
-2 

a = 1 
~ 

by replacement. 

1 
a2 

I( 

.[ 

I 

_,, 
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Used as ~ost- fests 
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M /1. 'l' 11 

Contrac t /!-2 ~ter? 

'rest - ~)ection 1 

1 . State the meanin~ and ~ive five examples of : 

(i) 
(ii) 

(iii) 
(iv) 

(v) 

positive integ·ers 
countinp; numbers 
dir-;i ts 
sir;ned numbers 
rational numbers 

2 . Drm1 a number line representing the set of positive 
rational number~; from O to 15 . r✓.erk the points \·!ith 
nn X to represent each of the~ following : 

( i) . 3 (iv) 9% 
(ii) '5 

(ii i ) 10 - 3 
( V) 13 + lL~ 

2 

3. Draw a number line ~epresentin~ all of the rational 
munbers bctwefm - 8 nnd +8 . Mark the points \Ji. th an X 
to represent each of the follo~in~ : 

4 . 

5. 

6 . 

(i) - 7 

(ii} +6 

(iii) 0 

(iv) l ? - 15 

(v) 17 - l:S 

State the meaning of and give five examples of: 

( a) sir~n of operntion 
(b) sir:n of qnal i ty 
(c) absolute value . 

Name five r a tiona.l munber.s that are l ess than : 

( a) ( - 5) (b) +5 

· Name five rational number s thst Rrc r-;reater thnn : 

(a) - 3 (b) +8 

7. Give the absolute values of the numbers indicated : 

(:1) \)\ (h) i - 5\ (c) !l S-1? / 
( d) /l 9 - 11 I ( C ) IX / (f) /--Xi 
(rJ l? - ??I (h) /1 () - ')li ( i) /.l ') ._ ? I 
( j ) 0 

.. 



(en..:.-\ -(< 'J l ..I ./ \ ..J 

, ' , ,,-' ,, . . ' 
\ -~'.::.., -,•--.;L-) (P) 

( ~ -~ -) -( . ' ~ -) -( :~ 2 -) + ( C ) -( s ) -U, -) -( L) ( c1) 

-(~-) -(8-) + (l-) -(G-) + (l) (YO) \ ,, 

~:~-,>_;; -(--JL-) -(::.('.,-) 

u:--~-n -;.~:~!~) -(.''::~) 

(c.~·c;c,-) -(r.~OS) -(.;·;.-;-:, 

~~o-) -(B~) -(8c-) 

(~) 

(i) 

(c'.) 

C-_; 
(J) 

(2-) 

(2~-) -
r l•ir) \. L.J • -
-(t(l) 

(<;.2-) 

Cl) -

( I --) {_, L -

,, ,,,,.. . ) ' 
(__ze,J 

-('J) 

(GT-) 
(~l -) 

-
-
-

-

(01-) 

(GL-) 
(GT-) 

(cT) 

(Tl) 

(o) 

( )) 

(::>) 

(Q) 
(B) . i7 

·:~~:~~::!~~~: c1a;LJJI~~ JO 
:~'--nc-:.:::;'!~i.~:,z:·_~> 0<+ ~:oJ op1.c Cl\['.:;. Jo S8'[u,.:.::c~:a o;·q. :)1.-(J ~~,;:; ,Y~B~S -~ 

(,> . ._:~) + ( ,)c.:l_bl-) + ( 8c..:G-) (~) (22-) + (le-) + (G1-) (8) 

c·· -· ) ·" Le;--+ (-~9-L-) + 
/ .-,' -) \ "G c-n (c',-\7-) + (~c) + (G [) CJ) 

( ,, -;,· --'\ 
----'-' L; + / .~ , I) \_---·u -t (-~--~) ("cl) (2-) + ( i71) + (J) + (2 i:-) c~) 

(o.c.:c:',-) -t-( Ci CS) + ((iC~-) 
( r...,' 
\."') C~c-) -+ (Gl-) + (cl) (q) 

(CG-)+ (c1s) + 
/v-:,··., ) 
\ '-'(.,-(J) !., -+ r , ) 

'-:..il-+ (lT) (B) 

~ 1 t .J .. ~ I 
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I1 A T H 

Contract THO Ch0 utcr Two 

Test - Section Three 

1. State and give two examples of the rule for the 
ViULTIPLICATION OF SIGNBD NUt1BEHS. 

2. Find the products: 

(a) · (-7) • (+15) vi&~~~ (-1) . (+l) 
. - .., 

(b) (-9) . J. ~craat- (g) . (-5) 
-· (-7) 

(c) (+8) • (+16) (h) (+2) . (-1) • (-5) • (+2) 

(d) (8) • c-5) li1 ~c-2) • (4) • c-1) • C3) • c-1 ) 
()> V 

t"•·~ ~ 
(e) (-7a) • (~_,o'\.~~- (j) (-8) • (-3) • (-2) 

- "' ,..... .,. 

3., State and c;ive two examples of the rule for the 
DIVISIOl'i OF SIGNED NUr1BEHS. 

4. Find the quotients: ~ \, .. .- . 

(a) (+36) .:_ (+4) 
• 

(b) (72) .:_ (-9) 
• 

(c) (-12) • (-3) 
. 

(d) (-12) .:_ (-4) .:_ -2 
• • 

(e) (20) .:_ (-5).:. (-2) 
• • 

5. Simplify the follm-.ring using the rules for the ADDITION, 
SUB'rlU,.CTION 1 MULTIPLICt~TION 1\liD DIVI::.>1.vN OF LIGllLD l',UMBi.::ltS . 

(a) [ (+3) + (-18)] • (-2) :_ (-5) 
• 

(b) (-1) X (0) + (-6) - (+4) 

(c) (18) .:. Q-3) + c-3D . 
(d) [c 10a) - (-3a)] • 2 

(e) LC7x) + (-5xj • 2 
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l".l A T H 

Contract Two Ch,.rnt er Twc 

Test - Section Four 
.:lvl y 

1. Solve the following equations for X using ~1 of the 
techniques ive have studied this year . Check all a,nswers . 
SHOW ALL tURK . ------
(a) · X + 12 = 4-
(b) 4 = 2x + 19 
(c) 5x + 6 = 3x + 4 
(d) mx+n=p 

2. State the rules and give two examples of ench for the 
removal of parentheses. --

3. Simplify the following using the rules for the removal 
1 of parentheses. 

(a) 3 + (2 - 4) 

(b) G + (-7 + 6) 

(c) 7a - (3a ' + 2a - 5a) 

(d) (- 2x + y) - (2~ + x) 

(e) (2a + 9b) - (3b - 7a) - (10a + b) 

4. ~ ~ ~ ~ .State the law and give two exa:[1ples for 
each of the following: 

(a) the law of exponents for mult iplication 
(b) the law of e.x-ponents f.or division 
(c) · the l aw of exponents for power of a po1·:er 
(d) the law of zero eJ-.-poncnts 
(e) the law of negative exponents . 

--

I 
I 
I 
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). u:..:.~ t11c' L.1·1•i~.; 01 e:,:pont:':1.1 ; _;o sin1:µlify the Jollov,~.nt_; : 
~implify as far a s pos s~ ___ :)le~ 

(a) 3a2 + 5a2 +a+ a 3 - 5a + 4 a - 3a3 + 7a3 

2 2 2 (b) 7x + 5y + 6x + 3y - 3y - 2y - 7y + 4y 

(c) al2. a6. a3 

(d) y2 • yn 

(e) d2x • d3x 

(f) 

(g) 

(h) 

(i) 

(j) 

2n 3-2n a • a 

(k) 

(1) 

c7 :... 5 
• C 

a . b 
X - X . 
a- 2x ' -: a 

(a2)3 
2 3 

(a b )3 

x7 ~ x7 

-3x 

(m) . alO :_ al4 . 

-----· 

t 

r 
t 
' 
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At the beginninR · of th e year ~e covered Chapter One 

of the ~rade nine Aleebra Course from Sept . 7 to Oct . 

31 . ~e then covered Chapter Two from Nov . 1 to Dec . 15 . 

Keepinr:; in mind the way in wbich tbe cl10.nters were taur1;ht , 

please indicate your level of en j oyment b;'/ circlinc tliat 

item below which bes~ suits your own personal fcelincs . 

Do not put your name or any otlier identifyi:1g mar;:s on 

this paper . 

2 3 4 5 6 

preferred slip;btly no sligl1tly preferred 

chapter preferred preference preferred. c}1apter 

one chapter chapt er tv10 

one tv,o 

----·-----

7 

stronGJ : 
prefer·,, 

1 

chapt c. ' 

tv: n ,, 
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55 

----
CON7R/-)C1 

. --~--·•-- ......... _____ _ ______.,.. 
PR·1 >C ~bl( ~E 

(l) f•;;-ich contrrict will co1 1,·,i::; t; of' ,0vP.rctl f~r:r~t-ion,, . 

(?) '.•:c1ch SPC'.tio n ,,:i L l_ C'.()VE:r r:n:n0 ,;11r:c ·i fi (; ;-1;,pect or 

the cour:-;e and i" to be comnl e·Lccl j n f11ll in your 

notebook'.~ . 

(3) 'ro help conm1f>te en.ch :,ection, tt:r:re ::.rP. certc=tin 

p:1P·~= rPferencf':; 1"i V('n for tlw t-,C)Y.t . T f ynu a r0. 

h:1vi.n~:: diff ic11lt:v in c0mr,1_RtinP; U10. ob,jC'c:t:i.v0.:i, 

ref c-; r tn tlw tpyt; 8:•;F()lfo ,11~k i nr- ror h0.lr . 

(4) upon c0rnplptinp; 0.ach :-;r:r.Lion , ,1 rNrnirrd l;C'st: 

,_. r i 1 l i l P , vr i t t rm • 

(c:;) Un thi:: tC'~t , eyr:rv 01,;iC'(:\:'ivc, rr01:1 trte. rn·Pcf'clinr; 

!';r.ct·i on i, ,j 1 7 bn cnvcrC'd . '!·o ::11c:~cs:if'ul J;v com,)l ct," 

th0 l;c;;t-: , o. nrr'dntrri'.1 .i nr~rl ;r.·::;t('r~r level rrmr;t O(' 
·-- ·- - -- ----- -----

mct . 

(G) Un ti. succr,~0 :ifu1 L0:·t, /, IT ll<'C(',-,;nr,· r.nrr('ctions 

;.rP. l; o be rnc1dP. nncl h,rnde:d i.n t·.· i 1.tlr. l;cncllc1' ••• 

bP..f'orr: continuirw . 

(7) Un nn 11nsucc r,,1:; f11l t es1· , r-.h1! :-;11h:i<~r•.t; rr::n r-,•r if; 

tn b~ j{t);Tli UT r,D ;1,·,d tlJP. t:ci;t l~F',:h'.T'L1'l'F:i',) bl·,:Z:•DU.S 

~~o.inr-- on to the: nnxr ;:,·•ctinn . 

(8) St1u:r>nti; ' 1rP. to v1nrk ; it: Utr;i r· O\·:n snr:('ci ,1r10 ;1 r(' 

e-:✓ rnct,<cd tn A\l'l '(JJU- ·~• .T :;;1,J ,l,Y conti:~lH: !'rnm 0110 

,·c'.~tion tn rinnPH:r hi t.\10·1\· 1 --:ci1'1'y ·i nr ;-,lJnut: t 1·w 

11
vil1f'T'(•"hn11L:·~ 11 nf' r,f · tt1 Y' -·. r,1r!P:.r, : · . Yon 1 ·ill DE" 

;:i:~sr,,,:r-r j nn Ynu;? n0rf()"J;\;il1('. ( ; i ll l ' !'L-it; ic,n l,n the: 

T'''ri11 ·irr ,1 rnu:1b0r nr nb.l ''('t:i,r,,:; l:ul1 in r-c,],iti.nn 

tn tli,· •;01 •k of' nf-.i·ll'r :- t ·!• 1,·•:1! i r.L1' c- ! /1 : -- ~~ . 

------"'- · 
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