
iti'. ~ .. "'il+crfll ~ .. qij+cjlifl) ~tq;('1,ifi(UI ~ln-tt ~ ttij;ftifi(UI fiiqlifi~M ~l~('t +{~l\('fi'1 ifil1f 
~. ~ ~ '£fOCr 

9. ~ 9.9. ~ • ~ f4;~ +1 i.fil -ii '1~"'6(iil 1rof'1' • ~igo:r.fil qr ~(r.t>R-ld 90 
• 31{'1~41L(i.fil "{ €Aflcl(i.fil lftl ~ ~i.'tf141L(i.fil "{ €Aflcl(i.fil Cl«J.s~r.A ~'I_siillc 

ij'I_66(iil ij'I_66(iil ~lll'd'1 i.>1411'd~ :a q '{"k'l "{ d1 'lq '{"k'l 

• :a q 'i'R'1 "{ 31 'iq '!<R1 • ~~o:r.A qr ~(r.t>R-la ct~6(iilii41c :aq~'i66(iil ~ 1fif 
:aq~'i66(iil Cll '11~L(i.fil ij 'i6iil I c 'd q '!<R1 "{ d1 'lq 'i'R'1 ~ ~ ij'i66(iili.>tli 

:aq~'i66(iil ~ 1fif ~ ~ ~~~lfif 
ij'I_66(iili.>tli ~ ~ ~ 1fif ~ 
~411'd~ I • \Afa~e:'1 ~ 1fif 

• r. ':. q <lll\J1'11 i.fil':fiillc ~ fil~IW"l ~I 
('f"qf 'ER" CRlR ij. q;fl;t d Cl~6(iilr.fil 
~ ~'isiillc ;aq'i<R1 "{ 31'!'l'i'R'1 
'3 q ~ 'itl 6(iilr.fil ~ lftl ~ 
ij¥f._66(&r.fil ~ ~ 'i.fi'&lTlll ~ 
1fif i.>1411'di't I 

'· 31(f.f>41fbld ,.9. Cll«tfili.fi ~ • qfT{ ~ m"1T ~ ij(@:@(iilr.fil • ~ ij(~l6(iil ~ 
('i.fi')~~ ij'I_siillc fiam.m "{~am.ITT~ ~~ 
• ~~l+ii.'ICl~~l q4far.A ~ ~ ~am.ITT, fiam,m "{ 

fiam.m~~"{ • ~3'ITTITT" "{ fi3flfff(r.fil ~I '1 +11 '1 iM+ii.'tCI~ 

~3lll:ITT' ~ q4far.A dlR-li.fili.fil m~ tUdl(r.t>r.fil f.:tl4+ir.fil ~~lll\drt ~ 

'L('i.fi' dllq~+il (iilql~F<OI ~ ~ "{ Qt1'hi.'1 lftl ~ • i:M+ii.'ICI ~(&lll6(iil~I~ 
q4fa6(iilt11~ ~~l+ii.'ICI ~ q4fo+il ~3lll:ITT' "{ fiarrm 
(iilq I '"d(OI lfif i.>1411 '3 ~ I ~~l+ii.'ICI ~ q4faiu 

ij(&Ui.>tli ~: '"{ ~ ~ m1f m (iilq I '"d < 1fif ~ 
~ ~ +il~fa< "{l19i{ ~ • ~3lll:ITT' "{ fiarrm 
fi3lll:ITT' ~ ~ "{ ~3lll:ITT' 
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~~~1\'11~ e:~l+li.'ICI 
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• dl"1i'lq1faq; ij((§lll6'(E' ij(@qiiilii! dl'1l'lq1faq; ij(@qi*l ij(csq 16'(E'iil Ii! 

• dl"1l'lq1faq; ij((§lll('tlt m-<UTT ~ 1f<T\R ai11q1fuq; "(" 

~~~l../2) • ../2 ~ <e&_csql+il ~ 1frf {'1411\3'"1 31"11'lq1faq; <e(&lle\'(E\ 

• dll'lq1fuq; "(" dl'1l'lq1fuq; • ai11q1fuq; "{ dl'1l'lq1faq; ~~~1'3"1 ~ 

ij(@qi*l ~ ~((Sql6'(E'~"CI ~ 1frf ~ ~ • ij((Sql6'(E't'11t 4*11f.:tq; 

• ~((Sql*l 4$11f.:t4> ~ ~ 1frf ~~11:a'"I I ij(~d+il ~~ 

• f.lidl(**l ~ T.JTi "(" e:~l+iW4 • 4$11f.:tq; ij(~dt'llt 

R=I "'1 *' ' ~ ~ l1I41iiilc <e(csq 16'(E't'11 e:~i+it'ICI ij((§lll+ii 

4$11f.14> ij(~<1+il "{ ~#tlf'.:14> ~~I 
ij(~e16'(E't'11$ e<~i+it'ICl ~(~i+ii ~ 
~lf<T\RI 

'·~· 3fifITTf "(" ij +i I 'lq I <1 • ~ '&t'1 'h t'1 ~ di 'lq Id~ kl ?Cft • 31 'lq I d ij kl ?Cft ~ 

• 3fifITT'f "(" 'e +i I 'lq Id 4>1 ~+i'('lll'fi(E\ ij+iltll"1 1frf ('1411'3'"1 ij +i '(416 '(E' <e +i I tll't 

'e+i'('lli'fi(E\ • ~~~4>1 ai1q1a6'(E'*l ~ 1ffr 1frf~ 
~+111q1a+11 ~qr ifli~*l ~ • ij +il'lq I dij kl 4f 
~411'3'"' ij +i '('ll I 'fi'(E\*l 'Ei"t'1" 1frf 

• f.:t&~1a Vt\if ~ <e+111%:1+11 ~I 

~ T1R <e'('9ll1+1tif ~atlcliillc 
" '~ p. "t:iltll I '+i'T'1"'14>1~ t'1411'3'"' 

• ~ '&t'1 'h t'1 ~ ij +i I 'lq I a ij kl i'tft 
'e+i'('lll{i!(E\ ij+iltll'1 1frf ~411'3'"1 I 
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• 'Ei+il•Ukt(, 'Ei+it1'4 '(" 'EH1i!ir¥1 ~ fil4'1i"l1 t>Pll\3~ • ~ '(" THJ'4'11 r$I 
~~~ • ~ ~ 'CftIT (1411'd~ ~ ~ ~ q:i t1ij404 "fft ~ 
(~ ~ '(" Vllllr) ~ ~ fiJ>l414'<11q6'(1:\ ~ 'E1 +Util'1 '41't:f ~ 

• ~~(~~ ~ " 41 "l~il4 'E1+i~li!i'(ii\ 'E11+ilf.11'14'1 • ~ ~~'1"1t'l'E1+4"fft 
'(" Vllllr) fiJ>l414't>tlqj!:'(ii\ ~ ClllC4i!ilf<4' 'E1+i~li!\'(ii\ 

'E1 +Umt"r '41't:f ~ 

"· ') ~ stl\1141 u1a 't.9. tlldli'i.i' tlldl(t.fii.i'I ~ • 3lT1Tlrrf ~fuiSlll tlldl(t.fii.i'I ~ (am • tlldl(t.fii.i'I f11l4+i6(i'ilr$1 ~ 
(am x a"= am+n, am+ a"= am- x a"= am+n, am+ a"= am-n, a0 = 1, (ab)m ~~~ 
", a0 = 1, (ab)m = ambm, (~r = ambm (~r = am a-m = -2:._} 'CftIT • tll<ll(Cfii.i'I ~ 

, b bm' am 
am -m 1 ) VllTlr '4'ffr t1411'd~ '(" <1ffi+4"fft ~ ~ Vl1Tlr ~ 

= bm' a =am 'E1(t'fli.p(Ojr$1 cp~ 
'E1<t1114'(01 

'(" ~ '41't:f ~ 

". ~. 31 f\i Cll °'11 * • ~ ~ "r$I- Vl1Tlr 1ffr m'1lT • cp~(" 9~ 

• ijjO:lii.1'(01 qo1"1tAOs ~ ~ ~ lfu", a2
- 'E1'{64'14r¥1 31C4t'll4'"1 

- m'1lf 4JOlij(ijOg ~ b2 ~(ii'qr$1, ~ 'C41f ~ (" ax2 +bx+ m 
-~~m C ~(ii'qr$1 ijjO:lii.p(Ol'E1J4"fft Qt't'h('t • aTI\i Cll °'11 4'6 (ii'r$1 

2 2 r.i1 -a -b ~(ii'q I ~ (ijO:lii.i'(Oj
1 
~ 

-~ 'C41f ~ • ~ 'E1'{6i'tl~ ~ atf\l&l°'1!4'6(ii' 'E1 +il"l C4ct4' (Highest 

- ax2 +bx+ c ~(l'ilqr$1 ~ ~<fl 6 (l'ilr$1 m'1lT 'T1R ~ 'CftIT Common Factor) '(" 

ijjO:lii.p(OI ~illl(! ~31Tcr (1411'd~ fiJ>l414'i'tl"l ~ ~ <El+il"lc:tflf • 
aTI\i cq °'11 i.i''El +"+i r$I ~ • ~ ITT'r$I" ~ ~ (Lowest Common 

'El +i I q C4 <:f * (Highest 'E1+iIqC4144' (Highest Common Factor) Multiple) 'CftIT i't 411 'd "1 

'(" ~ fli"'1r¥1 ~ 
Common Factor) '(" ~ '(" ~ 'El +i I "let flt (Lowest Common 

'41't:f ~ 
<e+i1q1:4flf (Lowest Multiple) f114'1H afRITTJ ~ 

Common Multiple) • 31(t.fi41fl>l~')il4 fli"'1r.til ~ Vl1Tlr 1ffr 
~afrtr ~ ~ t\i"'1r.til ~ 
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• ~~~ ~ '(" ~ ij<t'flr.fi<OI ~ 

• ~after ~ ~ ~"'1*1 
") 

ij<~li'.fi<UI 

"·~· ij ¥1")14)<01 '<" 1Jl1li" • ~ fqfu- '<" ;i~l~';i ~ w:it1r • lJTtfilIT ~ "'I~ '!"k1 90 
• il1~11\t~ f'qfuiijj(! ~ lftl ~ "'l~'J"k1 ~ ~ ij4flr.fi<OI ~~ 

"'l~'!"k1 ~ " ~ 1fif ~411'3"1 ij4flCJ)<Ol*1 ~ lA '!414<1 ~ill 

" ~ • fq'Qjtfii'.fil ~ ~'a~i'.fil qf<4)1;11111 ~ 1fif ijJ.iiCJ)<OI I ~ 

• (QOt)CJ)(Oj f'qfuCijl(! 'Cfif ijJ.i1CJ)(Oj6(1il\*1 ~ fu1ft" 1ffil ~I 

" *' ijJ.iiCJ)<OI ~ ~411'3"1 "<" ~ QWh~CJ)I 3fttll<+il • 'Cfif ijJ.i"lcjCJ)(OI ~ lA 
'Cfif <(14'1CJ)(Olqij ~ ~ q;~ '<" ~ 

• (QOt)CJ)<OI rc.~Cijj(! 'Cfif ij4flr.fi(Oj ~ lfif ~I 
1fif ~411'3"1 I 

• f6f\r!e;~ ~ SP:iHICilll 
'(1J.i")ICJ)<Ol6~*1 ~ ~ I 

~. lil:llllifa ~.<t. oo "<" *1orn(li ~after • \Al~fai.fi Cf~ ~ f';i+1fo1+11 ~ • ~after fum Cf~ ~ 

~ ~(5'16<6'~1~ ~ ~~W'<"~~ '('! +11"1 I 'iH ~€a I 6(1i~I~ 
~~~ d1Clflql6(1i*1 ~ 1fif ~~ll'drt I ~~~ 
*1015(1i (C{i'.fil'iH *1016<6', • ~ Ql'jqi~ ~ ~after fum ~~~ 
WIB *1015(\il\ "<" :::ti+11~1a ~€al6(1i~I~ ~ ~ ~ ~ *1°16(\il\ij~<tfr 
~:ii')i*101e;(li) *1015(\il\*1 ~ ~ "4l"f ~~ll'drt '('i+i~l@(lil\ ij+:jl@'f 

• ~after ij +I I '11 ~H • ~after fum ~~16(\il\~j~ ~ ~ lfif~ 
~€ai6(1i~i~ ~ ~ ~ ~ *1ol6(1i+il mwrq;r ~ 
~~*1015(\il\ ~ *1016<6' qfu"'ll'1 1fif ~~ll'drt 
'(1~1'tl*1 ~ - QGi.fi*1~~~31'1iij"'1 

- l(CJ)l~H *1015(1i *1015(\il\ 

- ifi+il41<:1 ~ *1015(\il\ - Qf.\CJ)*' ~ ~ ~ 31'11'(1"1 
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- ~ c¥1016'(E' c¥I 016'(E' 

- ~ctic¥1 ~ ~ ~ ~ "{ 
~~ i11'11ij"1 c¥I 016(ii' 

• ~after ij+11'11"*1<: ~(?Jll'l'(E'~I~ ~ 
~ ~ ~ c¥1016'(E' ijkl~ 
~ lfrf ('Ml\3~ 

• ~ ~ 41fblc::l'>lil &I "*I (~ il I f+i * 
C("e 6 '(E\4i1 lJll)lr lftT c¥I 016 (E\*1 

ij kl ?El *1 ~ lftT ~ .,') 5(6' 

ij+41 <tj *1 m<:11lT ~ ~ 

~. ~ ij+H't~'>lil 311~~6(6' • fil 'ti pfictil ij 'i6 6'(E' ~ lftT ~ • ~~\ilctil 41016~4il 9Y 
• ~~\ilctil qu15'(E'4i1 ~ ~~~~~ lJll)lr lftT ij kl f.:t((f 

lftT tRT&TUT ~ ~Tfll'l(S'CJil 4!016(S'c¥i glfl41 I \+i * ij+i~l6(6' ij+ilwt 

- ~~\ilctil *1°16'(E'c¥i "4l41qlt1 tRT&TUT lfrf ~ 411\3 ~ lfrf~ 
180° ~I • ~ ~' ij+i~kl ~ "{ • ~~. 

-~~~\ilctil ~ 'i:i'(•llctil 4!016(S'c¥i ~ ~ ~ ij+i(iikl ~ "{ 

*1 Ult\'(E\ GRTiR ~ I ~ ~ ij1_66(ii'('11~ ~ ~ 'i:i'(•llctil 4!016(ii\*1 

- ij+i~Gtl~ ~\ilctil 311tll<:ctil 'i:iqc4\i16(ii\ :aq~af.( ~ ~\i116(6 ~ lJll)lr lftT 
c¥I 016(6' GRTiR ~ 4il016'(E' TfrC4l ~ ~ ~ ~ ~ 

- ij +i 4il an ij+i~Gtl~ ~ ~illctit'llqi!i'(E\ ~ ij+i~l6'(E' ij+Jlwt 

~ ~ c¥101e;(S' 45° • ~ fcrif.l 611 c: 31T'lRf, ~ "{ ij +i I '11 ;;a<: lfrf~ 

~ 'i:iqc4\ilc¥1 ~ ~ • 31T'lRf, ~ "{ 

• ~~. ij+i~kl • ~\i16(S'ctil ~~6(S'c¥i 31~~lcti'1 ij +i 1"11 "*1 <: ~ 

~ "{ 'i:i(•llctil 4!01l'l(S'c¥i ~ ~ W'tl{i(ii 1RTl 1:[\illl'l(S'c¥i ~lfrf~ 

~ "{ tRT&TUT ij(C!illlc¥1 arrmz+rr ~'1'>16'(E'c¥i "111f • ~\i16'(E'c¥i ~ ~ 

• ~~etc¥! 31Cl~l+il ~' 31T'lRf ~ ~ fiilllcti~lq6'(E' ~ ~" qi I a 16 '(E' 11'ffi 
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~. ~ ~ t.fOCr 

r ij 111111 ra < "'I 14'11 t6l • fi:t~14TCfii ij'i~6<(E't11~ ~ ~after t1•11'3 ~ ij '1~I6<(E' 
~ lf;:f (Cfifqlijq)) ~ ~ Gl§>1!'116<(E' ~ -.m ~ ij '1 lf:M lTif ~ I 
Slll~•IGllC:) cffl016<(E'cffl lfl•l4i{1 ~ ~ ~ 

-~ (3ITTl'n:r ~ ~) Cfil4{11~ '$eTTlIT ~ ~ 

- q1f (lf'3CJ ~ ~) ~llii'.fitwtlq6<(E' ~ 

- ij li I '11 'iH ~ (3ITTl'n:r • 311111lif f'qfu GI IC: f}t ll fli a ~'11 cffl 

~ "{ R14'16<(E' ~ ~ er~ crrfufr c6la15<(E'c:6) rrrq-~ 

~ rrr1 ~' 3ITTfTTf twt•ll'3'1 twt•ii'3'1 I 

1!'11 16 <(E' "{ lf'3C1 fill Cfi of c6l • ~ f}jljfl:id ~1i\il6<(E' (~, CJ1f, 
rrr1 ~' lf'3CJ ~ "{ q 3i€j 1ll1f, ~) ct?t" m ~ crrfufr 
lf'3CJ ~ Cfi of t6l rrrq- "{ ~ "{ ~ ~ rrr1 ~ twt•li'd'1 
R14)5<(E' ~ ~ rrr1 ~ ~ ij(\illlicffl 311'Cli(lii "81" 
~) cfflult:<(E'cffl ~ ~ ~ I 

• ~ ~ r f}tllflia 
~\JIC'.fil ~ ~ crrfufr *' 016 <(E\cffl rrr1 '(' fa .,"15 <(E\cffl 
~~ 

!I..~ ai'f(ii'qa1 r ijli<C'qa1 • ~~~~~ • ~ ~\ij tl<(E'cffl !( 

• ~'115<6' ~ ~ R1 41 6 <(E'Cfi I '+W 16 <(E't6) 1lfq' "{ q 016<(E't6l amu<llT 

31Cl~l5<(E'cffl ~ "> ~ fa.,'h**' ~ 31Cl~ICfi'1iS41C: ~ ~ ~ 

• ~ ~\ijij~<tfl" trfr~~I '+W 16 <(E'cffl lfTii ~ 

ijli~lt:'t6 • ~ ~\l16<(E't6l qolt\<(E'Cfil amu<llT twt•llJ~ ijJ1~16<(E' 

• ~ 311CfiRl6<(E'cffl ~ fa frt 6<(E'Cfil ~ \W 16 <(E'cffl lfTii ~ ijJ1itll'1 lf;:f ~ 
{1•11'3rt fflillli'.fitwtlqg<(E' ~ • ~ ~'116<(E'Cfil 

• ~ ~~ ~ ~after ~ err ij ~ ft:ia d '+W 16 <(E'cffl 

~err CJ1f AA'('~ ai1Cfl1<~•1 '11qiS41C: ~ 
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a:f&llrr q<1Ci1d'1 (~) i'l\<il~"l+tl f-;f~iilr¥1 q<1Ci1d'1, ~1q1 lf;:f" ~ 
• X-axis(+) qr Y-axis(+) lIT f.:t&~ll(*r$1 dllf.ll<+U ~ ( ~ • i'ltuf\:.!"1+11~ 
~rm ~ft11q1 (~ ~rm ~ft11q1 ~ \R1T+f q<1C11d'1, \R1T+f 
(00) ~ f.l"ll\+iCfi ( '5fl01k+1Cfi 90° lIT ~ f.1'11~Cfi ( 

• \R1T+f ~ 3Til:ITT"+IT ~ ~ 00 ( ~iilr$1 q~ijf)+tUI '5fl011 ~Cf) 90° lIT ~ 
a '11 \+1 Cfi ( '5fl a II \+1 Cfi 90° lIT ~ 'e+11tlR fqfu ( W'tlfli'I ~. oor~iilr¥1 
q~"fl+iUI (~ 00 ( ~-R q fhtn=t a I <e +:GI 4f 
~) q ~ ~1 iii '11 ~ lf;:f" 

~ 

~.c:;.~ ~ ( ~ ~ • ~ Cf~ m f'qfuiill2 ~~II~ ( • ~~II~~(~ '( 

• ~~(~~ ~ ~ 'll~l~lr¥1 '&{"llfli'I ~ ~ q~lfll!i1'11 ~ 

~ lf;:f" ~ 

\. a t21l(*~11<e11 \.9. dUll(*~ll<ell • ~'4l{r$1 qr 'e(*i'l'1 ~l~l{c.ti"I • ~~f.n{fur 90 
• Cfd~"lr¥1 ~ ( d UI l(Cfiiil 12 ~ f.nlfuT li<f i'I ~ 11 '3 ~ lf;:f" ~ 

d UI l(Cfiiil 12 ~ f.nlfuT ( ~ <e+iltlR -R • ~ llf.fa Cf) ~ 
~. +t~Cfil ( ~ • era f\:.!"' iii 12 ~w "ij"l+f ~ ~.~<~ 
(~Zlr.tdCfi ~) iill"ICfil~ f{;i~~~ ~ W'tlfli'I ( r.=t Cfil iH CJ>~ ( 

~ <e+tlf.11'1 -R ~lf;:f"~ I 
• ~~ffi~~~ 
~ iifl:+:TT ~~ ij (<9ll I i'I ~ lf;:f" 
i'l~ll\3~ ( ~ "1i'd1!i11r¥1 ~ 
'&{"llfli'I ~ 

• ~ 'e(@Oll+tl ~~fa(i:\(11~ CJ>!ITT+IT 

~~~~~foq; 
~ ~ ~~ 'd"'tl~r¥1 ~ 
W'tlfli'I ~ 
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• ~ ~(~1+11 ff;to::uefitl~t>11~ ~&Tilrr 
~~~~~foq; 
~ ~ ~~ J'€4i~ei?I ifftm 
'&14it'1 ~ 

• ~~~~~~TA 
t'l~llJ"i ( fmwrR P€i("1eiil \A4l~iiilli! 
~~~"GI aRT ~l~l~~eiil ~ f.:ti.Pli."'1 
t'l~llJ"i 

• ~~fikl i.P ~ lWtCP, lffhl i.PI ( 

~a~ +ai '1:fr ~ ~ +utwt TA 
t'l~llJ"t I 



e
r 

ti[l~-~lt jr 
Jr 

~i' 
t~ i~ 

f ,., 
II~ 

Et 
f.,1i 

.,t 
~ 

~1-~~ 
t ~ !~ 

~ 
I 

t
i
 f i 

!ii -
i~ t ~ 

g i ii 
j~ ~Ii 

i I 
~ i f 

; ] --~i 
., 

~ 
_ -· 

~ ~ i'"' r 
~1-f 11 

f t~J![i~~~ijf~ ~-!w~~J ~lJl!-i!i 11'1'~ 
t 

~ 
,, 

~J~!~ Ii ~-~f ~~ -
~ 

~ft 
iii ~~ 1 ~ 

I 
tl~ll lt~i~~iJ! l1iillitrr~!; t ~11 ! ~ "' 

I 
er 

e
r 

cY 
ITT-

")o. 
;:,-; 

uY 
!). 

er-
c¥ 

I 

' 
i 

i 
i ~ i 

i 
~ 

i 
ii; 

f 
~ i 

15 
er 

cY 
lfY

 



i 
~ 

; 

_
,_

,, 
~ 

1'! 
w

 
" 

~.If, 
t iii 

.. 
r 

r I"' 
,. 

'=
 "' 

"' ~ 
,. 

r ti ~ 
i ~ ~ 

If<' Ir ~ -
IS 

1 
1
1~ 

~·r °" ~· 
, ~ ·~ °" '' ~ 

1 

i ~ i 
~ ! : i ~i-

i 
~ :i. ,, ~ ~ ~ l ~ l~ i t i L ~i ~ i £ -i ! f 
i ~ii J!i i ~fi 

~If !f_i ~J ~t:~ ~I~ ~!1i ~ ~ ~ 
I 

if~ w:~~. ~ i4 
~i~~il_ if Ji! 

~~ : ~ 
t1J iii;!~i I~ I ~i! I Iii ii ti~ 

I iili u 
(Y

 
rrY 

,..· 
er-

. 
. 

~ 
,~ 

I 
~ 

~ 

i 
i 

I 
.. 

i1:1"" I~ 
·ii 

. 
~ 
-
-
-

• 
)a

 
15 

_
_

_
_

_
i
_

:
_

_
_

_
_

 

I ii~ 
l~i 

c
Y

 
rrY

 
CT"' 



I 
t
i 

~ i 
~ 

~ 
~1 

- 1 ~ i rt -1 l f 
f i-f 1 ~ ~ i 1 

N
 

~ -~ 
f ~I ~1 11 '!

1 f li~i i 
-~~ 

~ t f I : ii~ 1~ ~ f ~11 ~ l ti -. : ~ ~ ~ ! i tJ !. 1 ! ~ 1 
Iii' ~H:!_~f1il1 -fi'fi~~il~!~'t~J 

gt' 
-

I ! Ii 
15 11111t~~ f!f 1~1-?i~i~i 1~l!l 1if:-~ 1~ 
iii ltd

 if i ~~ ~ i!i ~ ~ liiti·1 hlli ~i ~t gs B
 

cY 
,.,.. 

e
r 

c
r
'lc

r
' 

cY 
,.,.. 

'>'>. 
I
~
 

cY-

! 
it 

h 
IYY 

">°. I ::r< 
u

Y
 

rrY
 

rrY
 

e
r 

l If "' I i i f 



---i ~ ~ ~· ~ I ~ ~I ~ ~ '° ; 
~ t ~ ~ ~ l I~ ~ I i i I ! 

f"" ~ Jr~· 
f ~I 

~ ~ ~ 
i 

!<; fwt'~ f~ I 
h6 

~ 

·I~~!~ ti~_I ! 
_Iii ~---i!f ;~-i 

~ 
.t 

I 
if 1

' ~~i-~ 
~-:1r1~i1 

·if ~jj ~ ~!l~ I f fii~ !1JJ i~ ~flI f 
~
 

: 
~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

it 
f 

I 
I 

I 
( i! _ 

i~"' 
o

' 
"
' 

~· 
,; 

"
' 

!fi I~ 



4~lll\11'11 c.fiPfa(rl' ~ 1TI1r ~I fu~ fi.ll'tlM«J)~ ~~ ~~ 3fi=lf 4~lll\11'11 
tt>llf6(rl' ~l<lld'l4<f QI 

\. ~4111 (1(';JfiC4Si(Ui fttfu' ~ ~fthill 

~ 414'~Wl+i~ ~~i!i~+il ~1fb18lll ~lllllcfey;~~ ~ ~ TRt •1fb181l1 ~ m~ 
~"pJ!.,'14lll•fl fu4" fittt>l<ett>I m <eslfHllc-+itt>, <'€4'11c-+itt>, 31~lllullc-+itt>l?1•11l1dtt>I ~6~~ 

ltM+HiHI ~Hl?1iSllC:: ~ er~ ~ at+r<fcti1 m V«J)d" ~ ~l11tt>{'114~ ~ 
'e"""'lli'1'1+il ~ ~ I I ~&TI \-c; +IT ~llltt>l?114~'1 ~ ~llltt>l?114 'e"""'!l{'1"1tt>I m 1Jl1l1r 
lfri ~ cf>tr ~ ( ~ \3~16<Ultt>I ~ V«J)d" •If<({~ Q I fu~ "lft" ~ 3fi=lf 

~l1ltt>1?11q~"1 ~ ~~cih<"t ~ ~ er~ ~ wftc TRt fu!ffUT ~ ~llltt>l?114 
~"""'lli'1'1 •114~@; I ~ me:rm~ ~ '<'1'5 ~&TI \-c; +IT 11fbffi fu!ffUT ~ •lflil<"ti"tl~ 
Ol11Cli!ilf<tt> ~ ~.,IC1"1tt>i ~+i~l6(rl' ( •1f01a~ ~~ 1Jl1l1r ~/•lf<C{tt>I ~ii!i~iSlli! ~ 
lITT 11fbffi fu!ffUT 1f'! \34':{Ck1 ~ I 

mum ftflfflmfl ~ 1R ~ ~ ~ 
•lfOIC'l+U ~ °P ij+tiifc4d 'ii:«. fcfft1 ~~ 
fc4ll1l1~~ 

9. awr+f"1" ~ • ~T.l "116(':\~ ~(C/){'1"1, • ') ~ ~l\11~P11a 31 '"(Pi<"t tt>I ~ fu!ffUT 
31Cl~tt>'1 (~ 1fri 

• 3f1'IT"1", fq~~lljUI, ~ ~ • ~I q~f'ifa ( dtllld'1<e+iSl41 

~ ~ '4"W 1?1•11\3"1 

• ~1 +iftlltt>ltt>I ~ '4"ffi' 

i1•11\3'1 

'· ~~ • <e +i ~I~ 1I«J)fu" • ') ~ ~l\11~1 u1a 31 '"d •i<"t tt>I ~ fu!ffUT 
• 311C4~l1* ~ 4fu+-11"1 ~ 1fri 

1Jl1l1r • ~ atrd•1a ~I qf<l11fa ( 

• ~I f'cf~~lljOj ( ~ d1illd'1<e+iSl4r <e+i~l6~ ~ 
1fri 

• 31(4i•lf'bl<"t atrd•ldt.f>I <e+i~l6~ 

<e +i 1!11 "1 1fri 

l ~ • <e+i~li"tl~ ~. • ~ '1flCl'1Cf>I ~ <e+i~l6~ 
<e+il!11'1 ~ • ~ finrtur, 4fu'€41"1 m •lf'bl\l.,ll1 mrr ~ fu'qqfy 

• ~ t.f>llli"llll'1, 1Jl1l1r TRt <e +i I trrrr ~ I 
• 311)1~1 ~ 'i"1<1Cl~lt.t>'1 • d1(4>•1fb18ll1 <e+i~l6(rl' <e+iltll"'f, 
~ ( 4~011+il?11~ ~ ~ 1(4>~ 11 ~ fu!ffUT 1fri 



•1f01tt+U ~ ~ "+141~<1 
~:«. fifftl fidQ~ 

~151~~~ 

¥. ~ ~e:il • ~err~~ • ~ 'lf.f •1f0181£1 fi4"ll1Cl«j)t'tl~ ~ 
~ • ~ ~ ~ 311Clfllli'.fl ~~'llfl"15~~ 

mv-; ~e:ir af{i'.fl1i'.fl1 aITT"m ~~ ~ lfi'f ~ d11Clfll11'.f) 

W'liflt't "fil"1" f.nrtur, ~ : ~ ~ 
• ~~ ~ "i'.flf4 ~+h1\"lll1 ~dt\tl'l6, ~ ~e:il 

~'*41W1 ~ 4J015~~ ~ lfi'f 
• ~"{~ 
• 

"> 

~l50t1l"l01 

~. r. ") q ("41\11"11 • ~+i~I~ ~ • •lfbldi'.fll ~ ~ ~~5'(6+11 ~ 
fcfftT • ~ f.nrtur 1Ill)1r lfi'f ~ 

• lll\11"11~ i'.fllllf~l1"1 
• m ~ "i'.flf4 
• fi!S1;i1101 "{ ~ 

• ~ 

~. S1l4"'1•m'+'i'* • ~+i~I~ ~ • ~ 'lf.f •1f0181£1 f.11(0115'(6 ~ 
fcfftT • ~ +i I a I '1 c61 'd1ITTT ~' ~ : 11tli~dll1 ~1!45~c61 

• m+nfr ~ (i.fit't '1 "{ 11l1)1r qfr&TO'f lfi'f 
• &fll9Z1T, ~fl~"lOI, ~ 

"· ~~ • ~+i~lt'tl~ ~ • 31(i.fi41f01<1 ~e:il afl\J141fUldi'.fll fllifa<i'.fl 
fcfftT (Model • ~+i~lt'tl~ fct~lt+'ii'.fl ~ ~+i~lt:~ ~ lfi'f 
drawing ~ 
method) • ~ ltt84+iGll2' ~ 

~ 

c;. SI l4"'1•ifll I t't I • ~ +i ~ic61 q~'iiji"1 • ~ai•=epf1;1i'.fl1 ~ "{ 
fcfftT • Yli'J•lf!iit'tl+il fu~ 311lld"1~kl4r ~~Tift 

~t:l41•1+i1 err~~~ ~~lfi'f 
~ I +i Qi~ 1Ill)1r mt • ~ " "> \1tll +'!dill dl!45~ 'lll4141k+'ii'.f) 
~+i~I~ ~+ilmrf <"t~i'.fll~ ~ lfi'f ~ I 

q,. mm • ~+i~ic61 ~ • ~ ~ fua:ror lfi'f 
~ • Ollf.ffi•ld, ~ "{ ~ 
~+ilf.11"1 fcfftT ~+ilmrf 

(Structured • Y«j)8li'.fl(Oj "(' W'liflt't 
problem • mmT"<'~ 
solving 
method) 



•1f01tt+U ~ ~ "+141~<1 
~:«. fifftl fidQ~ 

~151~~~ 

~o. ~~ • ~l'Mq«j)\'11~ ~ • ~ ~twj{l(S'Cfil +1M+1GllC! •1fli1i:i')lll 
+1M +1 GI I l V«j)(i lTfr 3fRl'rn ~1'<0116('$;441 ~ 1'f'<l"\Vf, ~ : 

a?l111•1fo1a+11 lfJii tffil {1411\3~ ~ 
~ 

99. ~~ • ~+1~1cA ~ • ~' ~(q;•1fli1aatra•hir:r1 ~ 
~ • ~~~~ fueTUT 1Tif 

~~~ 
• ~~~1Tif 

t\1411\3~ 
• ~ 

9~. (i:i'11i;'+lr.f) • +i~# ~ (Brain • ~ "d'~ ~ qo1t1(S'cA m\ifr 
~~ storming) "d'~ \A+i1fb1a 1Tif 
( constructiv • q16~k14l 'icl:J11"1c6l q~i:il"1 • irn' q «j){l (ii' er I fcl ii ISi d I 6 (ii "d'~ 
e learning • 31 ra '<fih ll I f+1 tfi "Cf>flf ~ kl ?Cfr# fueTUT 1Tif 
method) (4tlfcktr.t> ~' ~ "Cf>flf, • afr\ifrlr !ITTlJTT ~ 1Tif 

9~·frd<) • ~ ~ 'j"1(q~lr.t>'11Tif 
• 3tlq~lli.f>dl~ ~ • ~ "d'~ atllld"1~kl4r murr 
~ ~1Tif 

• ~ 3frorr~ • 31 (qi4 I fl! Id i.f>I ~ ISi ll q «j) fueTUT 1Tif 

• ~ ~ 

9l ~e:lfl•lli;'+li.f) • ~~ • 41fbldr.f'I ~ ~ ~~{l(ii\+11 ~ 
~i.f>l'$i.f>I • ~+1~1c6l ~ 1lll)1r 1Tif ~ 

~ • ~ WWl"tlt'1, fit~;i15101 ~ 
~ 

~"· ~ 'qlJlJf • ~~~ • ~lal(OI ~1 ;:rrtfi'T ~ "1"'1iffil"1 
d 114 6 (S'c6) ~ (ij)\'1 "1, fit~ ~"I 01 ~ mUJT fueTUT 1Tif I 
~~ 

9~. ~~ • m+11fr ~ (qi\'1 '1 -q-r f.r+1'tur • '1'll 111181 ll a 114{;('$; \M 1fli1a 1Ff 
• 'q(OIGl4 ~ ~1+14fl{l(S' • ~ fueTUT 1Tif 
~ • 111(q;•1fli1a, afrl11" •1fli1ar:r1 ~ 

• af'J+iT"1", WWI "ti l.'1, fit ~ ;i 151 o I ~ fueTUT 1Tif ~ 
~ 

9\. 9~"1l'd'< ~ • fu~~.~~ • ~eff6(S'+11 ~ -qf.f •1fb1i:i"ill 
fu~, ~~ ~eff~i:i+il ~mo11c6) ~ 4'1"fcrT ~ ~ 



•1f01tt+U ~ ~ "+141~<1 
~:«. fifftl fidQ~ 

~151~~~ 

t;f!R'("~ll'it~ q~~l'1 <'{~ ~r.fii~rtl +{~i(r.fi'1 
~"~~~···" lT'it I 
'iiIB1T 31 Sf~ I \II R:I 'it ~ '1 6 '(ii\ lT'it 
~I 

• (APPLE Technique 31q'1i'3'1 

~: 
A: Ask question in whole 

class 
P: Pause for a while 
P: Pick a student 
L: Listen answer carefully 
E: Evaluate) 

lffbrn ~ &11st6if<r.fi '{ gii'l•m·+ir.fi ~ it 1 ~ lill1ll{'11~ 'itl41•m·+ir.fi ~ ~ fihlllr.fi~M 

~*'11{'1'1 lTfr ~~ •ifl>ldlll ~. fu11 ~r.fil'3'1 ~l+i<flrtl 1irlfr1T 31qf<51lf ~ I ~ ~ ( 

tJ)!ITT \-c;) +rr lffUrn ~r.fi1~r.fi1 m -aql41•fl ~ ~1+i<fl6'(ii\(Vll~ ~ ~ f.:!+:1111~1< ~ 
•if<({r¥! ~ : 

~ ~ arr~ ~ ~fOltti tt l+idlG•ct1i ~ 
Wi."«. ~ ~ fmfOllfi ~l+Hft~ 

<t. ~ ~ ~ ~ ~l+il~6<6i, ~l~fu ~ 

~. ~ lffbrn T'f~ ~~16<"', ~' ~~~116<"' 

~ Base ten blocks, ftl:3ll"m'<", 'q"*'l'"3fl"m'(" ~ 'CfTt 
31'lqlfur.fi ~(&lli:l'(ii\ ~ =t:lli6<6i 

Sf I ~fil r.fi ~(&116'(ii\ ~~li6'(ii\ 

f\lnl '(" ~~I +i {'1 Sf ~ qf'1l (Transparency sheet), t11Cfiq1'1<6'(ii\, 

~ ~ qA-~ Sf «j)i:l(i', ~ ant ~ 
ant, Base ten blocks 

~. ~+il'lql('t '{ ~ qf'1l (Transparency sheet), 'll1Cfiqq(6<6i, 

~ Base ten blocks 

"1TCfiT '(" ;:;1 <.Rl I 't ~~.~~ 
~~ fil~C(.r.fil ~{'16'(ii\, 'CfTt 
mt! I< 01 GilfT\if ~(r.fi6<6i+il ~ M"r.fiT <~~6'(ii\, ~ 

(1+1~r.fi6<6i, \l(ql~6(i', ~&.r.fir.fil ~ 
~. ~ qf<fll~, ~ '(" ffi"'(", ~. ~TT.f'Jli:l'(ii\, f-ill41ciflJ, ~ ~ 

~ oRf q~5(6i ('1~'116'(ii\) 



'Ii'."«. ~ ~ fmfQ1~ ~I~~~ 
¥. ~ lffeRf ~ ~1f0181ll ~ *~~6(E', ~~qr fuif 311lllil1Cf' 

31~Cll'5'ii!Cf) +11~('16(E', ~ ~1fb1(1lll '11'116(E', ~. ~amTR 
~Cf)6(E' 

~. ~1fl1i'a 00 < q;)ur UlliT, ~ ~, ~~16(E', ~ ~. ~ 
~. ~ 1TI"{Cl, ¥ ant, ~ ~. ~ 
~ ~ ~ q;lu1Ei~q;l if1'1T 

" ~ ~'1d~lll 311~ d6(E' ~, UllIT, ~~IEi(E', f.it£t1os?ii, ~ ~, 
~ ~. ~ 1TI"{Cl, ¥ ~, ~ ~ 

~11~qa1 < ~, UlliT, ~~16(E', f.itll1csi1i, q>&•11q;l61'11 
31~qai ~ ~ ~i+i-Ol6(E', q;)it < fei~6(E', ~ 

~' ~ ~, ~ 1TI"{Cl, ~ ~ 
~ 

¥ UllIT, ~, q1~q6~, ~ ~l('ll~Cf'I ~qr 
am1R "{ iRT, ~' W, ~qr C41dlcF(Ul+il 

~ 1't11Cf'I< i=l1i=ll6~ 
~ 311Cf'l<6(E' ~i:Sli!ldri, ~, ~ ?;>'Ail6(E', m¥, ~ ~ 

ri1ri1Ei~ (~<fel~('I) 

f'ii~~ll(* f.itlllcsili, W'hi!(li, qi"&ilq;l61+il fi4~11!fi~ ~ 
~q~~:uqri 

qf{fl1fa, ~ < d'R, UlliT, ~~16(E', f-illl1iiflJ, ~ ~ 
3l'Tlfd'if ~ q~e;~ (i=l1"11Ei(E') 

~li=ll"1<UI ~ll')lcsi1i, UlliT, ~, Cf'licsi')li, 2:~~1~2: 

~'1fll~ < ~~~~ri UllIT, Cf'lq2:Cf'I if1'1T fei~t:(E', ~ll')lcsi"IJ 

~<m flit ll1 csi1 i, ri CR'l 1111 lJ1.l1iT ~ m 
~ 

\. d~I(* d~I(*~ ~~16(E', 1JT'h" ~, ~ qq<6(E' f-illl')lcsi1J, 

~ 

'dM~d ~ ~ ~l+i-OlEi(E' 'd~IEi<UICf'I ~ qr ~l+ili'il q14g~~fi=ICf'I ~ ~ ~ ~lf{l!;q;l 

if I q~~fa~ ;aqq<+a :aq145~ ~ fu&TOT ~ fi'illlef'~lq~1~ arq1 lfillC4Cf'lfl 

~311C4~<4Cf'~I 

"· laa14' '1'*"'~" 
%~~,~'Ai+i~ aN&ll ~ ~&l+rdl < ~ '13q~fatl ~ \i!J;i=l\ll!;q;l ef'i~"'td oR f'i111iu11t11Cf' < 
f'iiuflllt+ief' 'i~l(*i=l 31C4~k4i=l ~ ~ I f'i1+ifum•+1Cf' 'i~l(*riq;l ~ ~ ~ 'i~l(*i=l 
< 'f"6'1"j~U1Cf'I +iM+iG112: ~~ ~Cf)l~+il ~ 1f'1 if I ~Cf)l~Cf'I ~ ~ ~ f.:t+ifOllt+iCf' 

'i~l(*i=l fu&TOT ~ 'llffilll~ ~ 31~1Cfil ~ <e:1q~a 1 f.:t+ifom·+ief' 'i~1(*'1Cfil ~ 



!$)  cfwf/e"t lzIff kf7\oj|md -sIff ^–*_, @)&* 

sIff lj|mofsnfk, ljBfyL{sf] sfo{;Dkfbgsf] cjnf]sg, u[xsfo{, kl/of]hgf sfo{, df}lvs tyf lnlvt sfo{, 

PsfO tyf q}dfl;s k/LIffx¿, cltl/St lj|mofsnfk, :j tyf ;xkf7L d"Nofª\sgnufotsf ;fwg k|of]u ug{ 

;lsG5 . ljifoj:t'sf] l;sfOkZrft\ plNnlvt ;fwgx¿sf] k|of]u u/L ;f] ljifoj:t'df ljBfyL{sf] l;sfO :t/ 

klxrfg u/L l;sfO ;d:of ePsf ljBfyL{sf] l;sfO ;'wf/sf nfuL yk k[i7kf]if0f lbg' kb{5 . Go"gtd :t/sf] 

l;sfO :t/ xfl;n ePsf] ;'lglZrttf geP;Dd cfjZos ;xof]u (Scaffolding) nfO{ lg/Gt/tf lbg'kb{5 .

-s_ cfGtl/s d"Nofª\sg 

lg0f{ofTds d"Nofª\sgsf] k|of]hgfy{ cfGtl/s d"Nofª\sgcGtu{t sIff ;xeflutf, q}dfl;s k/LIffx¿ / 

k|of]ufTds sfo{÷kl/of]hgf sfo{x¿df ljBfyL{n] k|fKt u/]sf cª\sx¿nfO{ cfwf/ dflgg] 5 . cfGtl/s 

d"Nofª\sgaf6 k|fKt cª\snfO{ k[i7kf]if0f k|bfg u/L ljBfyL{sf] l;sfOdf ;'wf/ Nofpgsf nflu k|of]u ug'{kg]{ 5 . 

cfGtl/s d"Nofª\sgsf] ef/ %) k|ltzt x'g] 5 . 

lg0f{ofTds d"Nofª\sgsf] k|of]hgfy{ cfGtl/s d"Nofª\sgsf cfwf/x¿ o;k|sf/ /x]sf 5g\ M 

pkl:ylt / l;sfO 

;xeflutf 
q}dfl;s k/LIffaf6 k|fKt cª\s k|of]ufTds sfo{÷kl/of]hgf sfo{ hDdf 

$ !) #^ %) 

-c_ sIff ;xeflutf 

sIff ;xeflutfsf] hDdf cª\s $ /x]sf] 5 h'g ljBfyL{sf] xflh/L / l;sfO lj|mofsnfkdf ePsf] ;xeflutfsf 

cfwf/df k|bfg ul/g] 5 . 

-cf_ q}dfl;s k/LIffaf6 k|fKt cª\s 

k|To]s sIffdf sDtLdf b'O{ k6s q}dfl;s k/LIff ;~rfng ug'{kg]{ 5 . ljBfyL{n] q}dfl;s k/LIffx¿df k|fKt 

u/]sf] cª\snfO{ k"0ff{ª\s !) df ¿kfGt/ u/L /fVg'kg]{ 5 . 

-O_ k|of]ufTds sfo{÷kl/of]hgf sfo{ 

k|To]s ljBfyL{n] kf7\oj|md / kf7\ok':tsdf ePsf ;a} ljifoj:t'sf] If]qcGtu{t ;dfj]z ePsf k|of]ufTds 

sfo{÷kl/of]hgf sfo{ ug'{kg]{ 5 . ljBfyL{n] u/]sf k|To]s k|of]ufTds sfo{÷kl/of]hgf sfo{sf] ;~rfng, 

k|:t'tLs/0f / clen]vLs/0f ug'{kg]{ 5 .  

k|of]ufTds sfo{÷kl/of]hgf sfo{sf] d"Nofª\sgsf cfwf/x¿ 

j|m=;= sfo{ ljj/0f cfwf/ cª\s 

!= 
k|of]ufTds 

sfo{÷kl/of]hgf sfo{ 

k|of]ufTds sfo{÷kl/of]hgf sfo{ ;~rfng / 

sfo{;Dkfbg 

@) 

k|:t'tLs/0f / clen]vLs/0f !^ 



!$! cfwf/e"t lzIff kf7\oj|md -sIff ^–*_, @)&* 

-v_ clGtd÷afx\o k/LIff

lg0f{ofTds d"Nofª\sgdf afx\o k/LIffsf] ef/ %) k|ltzt x'g] 5 . k|To]s k/LIffdf k|Zg ;f]Wbf z}lIfs ;qsf] 

;'?b]lv k9fO ePsf ;a} kf7x¿af6 ;d]l6g] u/L k|Zg ;f]Wg''kg]{ 5 . k|Zgkq lgdf{0f ubf{ kf7\oj|md ljsf; 

s]Gb|n] tof/ u/]sf] ljlzi6Ls/0f tflnsfnfO{ cfwf/ dfgL lgdf{0f ug'{kg]{ 5 .
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